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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


1. Before beginning to write an abstract, it is desirable to read 
through the whole of the original paper, in order to form a judgment 
as to its importance, and as to the scale on which the abstract should 
accordingly be made. 

2. The abstract should mainly consist of the expression, in the 
abstractor’s own words, of the substance of the paper. 

3. The abstract should be made as concise as possible, consistently 
with a clear and accurate statement of the author’s results or theories, 
due regard being paid to their import. 

4. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should as a rule be made of this fact. Important 
references to the researches of others quoted by an author should be 
reproduced in the abstract. Always employ figures instead of 
Roman numerals for references, thus :—Annalen, 221, 92, instead of 
ecxxi, 92. 

5. If an abstractor is acquainted with papers previously published 
by other authors containing statements either practically identical 
with, or opposed to, those in the paper abstracted, and to which no 
reference is made, he should notice their agreement or contradiction 
in a foot-note. 

6. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, may be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. 


Nomenclature. 


7. Employ names such as sodium chloride, potassium sulphate, 
ethyl acetate, and use the terminals ous and ic only in distinguishing 
compounds of different orders derived from the same elementary 
tadicle; such, for instance, as mercurous and mercuric chloride, sul- 
phurous and sulphuric acid. 
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8. Term compounds of metallic and alcoholic radicles with the group 
OH, hydroxides and not hydrates; for example, potassium hydroxide, 
phenyl hydroxide, the name hydrate being reserved for compounds 
supposed to contain water of combination or crystallization. Com- 
pounds such as CH;ONa, C,H,;ONa, C;H,,ONa, &c., should be termed 
sodium methoxide, ethoxide, heptyloxide, &c. 

9. Apply the term acid only to compounds of hydrogen with 
negative radicles, such as HNO;, H,SO,, H;PO,, and denote the oxides 
which form acids by names such as sulphuric anhydride, carbonic 
anhydride. Term salts containing an amount of metal equivalent 
to the displaceable hydrogen of the acid, normal and not neutral 
salts, and assign names such as hydrogen sodium sulphate, hydrogen 
disodium phosphate, &c., to the acid salts. Basic salts are as a rule 
best designated merely by their formule. 

10. Use names such as methane, ethane, &c., for the normal 
parafins or hydrocarbons of the C,H», series of the form 
CH;:[CH,].°CH;, &c. The isomeric hydrocarbons are usually most con- 
veniently represented by names indicating their relation to methane ; 
for example, CH;-CH,°CH,-CH; = propylmethane ; CH,-CH(CH;), = 
isopropylmethane or trimethylmethane ; or, although less frequently, 
by names such as diisopropyl. 

11. Term the hydrocarbons C,H, and C,H; ethylene and acetylene 
respectively (not ethene and ethine). Distinguish the homologues of 
ethylene, whenever possible, by names indicating their relation to it, 
such as methylethylene, dimethylethylene, &c., denoting the di-deriva- 
tives of the form C,H»,,°CH°CH-C,Hn+. as a-, and those of the 
form CH,:C(C,Han+:)2 as B-compounds, thus: CH,CH°:CH:CH; = 
a-dimethylethylene; CH,.C(CH;)., = A-dimethylethylene. Similarly, 
use names such as methylacetylene and dimethylacetylene for 
the homologues of acetylene of the form CH:C-C,H»,, and 
Cy Hon41°C:C-C,Hn,1, Adopt the same allene for the hydrocarbon 
CH,:C:CH),, and indicate the relation which its homologues bear to 
it in the same manner as pointed out for acetylene. 

12. Distinguish all alcohols, that is, hydroxy]-derivatives of hydro- 
carbons, by names ending in ol; such as quinol, catechol, resorcinol, 
saligenol, glycerol, erythrol, mannitol, instead of hydroquinone, pyro- 
catechin, resorcin, saligenin, glycerin, erythrite, mannite. Compounds 
which are not alcohols, but which are at present distiuguished by 
names ending in ol, may be represented by names ending in ole, if a 
systematic name cannot be given. For example, write indole instead 
of indol: furfuraldebyde instead of furfurol ; fucusaldehyde instead 
of fucusol. Ethers derived from phenols, such as C,H,;-OCH,, &., 
hitherto called anisol, anethol, &c., may be distinguished by names 
ending in oil, as anisoil and anethoil. 

Alcohols should be spoken of as mono-, di-, tri-, or n-hydric, 
according to the number of OH groups. 

13. Compounds analogous to the acids of the lactic series containing 
the group OH should be termed hydroxy-derivatives,and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups C,H;0, C,H,0, CH;-COO, &c., should 
in like manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
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ethoxypropionic acid instead of ethyl-lactic acid; 3 : 4 diethoxybenzoic 
acid instead of diethylprotocatechuic acid; and acetoxypropionic 
acid instead of acetyl-lactic acid. Terms such as diethylprotocatechuic 
acid should be understood to mean a compound formed by the dis- 
placement of hydrogen-atoms in the hydrocarbon radicle of proto- 
catechuic acid by ethyl, viz., C,H(C.H,).(0H).COOH, and not 
C.H;(OC,H;).*COOH, just as dibromoprotocatechuic acid is understood 
to be the name of a compound of the formula C;HBr{OH),-COOH. 

14. The term ether should be restricted to the oxides of hydro- 
carbon radicles, and the so-called compound ethers should be repre- 
sented by names similar to those given to the analogously constituted 
metallic salts (comp. 12). 

15. Compounds of the radicle SO;H should, whenever possible, be 
termed sulphonic acids, or failing this, swlpho-compounds : as benzene- 
sulphonic acid, sulphobenzoic acid, and not sulfi-compounds. Com- 
pounds of the radicle SO,-NH, should be termed sulphonamides. 

16. Basic substances should invariably be indicated by names 
ending in ine, as aniline, instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteids, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide, 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 


Notation. 


17. Equations should be omitted unless essential to the under- 
standing of the results; they, as a rule, should not be written on a 
separate line, but should “run on” with the text. 

18. To economise space, it is desirable: 1, that dots should be used 
instead of dashes in connecting contiguous symbols or radicles, when- 
ever this does not interfere with the clearness of the formula; 2, that 
formule should be shortened by the judicious employment of the 
symbols Me for CH;, Et for C.H;, Pr* for CH,-CH,CH;, Pr* for 
CH(CH;)., Ph for C,H;, Ac for CO-CH;, and Bz for CO-C,H;; and 
3, that formule should be written in one line whenever this can be 
done without obscuriag their meaning. Vor example: 


CCl,;-CH(OEt), instead of CCl —CH<O6'H" 


i ]|—CHOH 
[CClyCH(OH)],S instead of a ae 


CH, : CH, instead of CH,—CH, 
CH : CH instead of CH=CH 
CH,—C=CH 
CH : C-CH,CH,°C : CH instead of | 
CH,—C=CH 


CHMe : CHPr* instead of CH,,CH—CH-CH;,CH,CH; 


lvi 
CH,—C—CH 


COOH-CH : CMe-COOH instead of ae 
COOH COOH 


CH,CH; 
\Z 
CH.Br-CBrMe instead of r 
CH,B r 


CH; 


| 
co 


CEt,Ac-COOEt instead of | 
oc Ors 
C.H; 
COOC.H; 
CH,—CH-CH, 
>O instead of So, 
CH,—CH-CH; 


CHPh(OBz)-CH(OBz)-COOEt instead of 
C;H;-CH(0-CO-C,H;)-CH(O-COC,H;)-COOC,H;. 


CH. CHMe 
CH,-CHMe 


19. In representing the constitution of benzene-derivatives, as a 
rule, merely indicate the relative positions of the radicles in the 
symbol of benzene by figures, instead of by means of the hexagon 


symbol, for example :— 
Paradibromobenzenesulphonic acid, C;sHsBr..°SO,;H[Br : SO;H: Br = 


Br 
aN 


1:2: 4] instead of | | 
\/ 
Br 


SO,H ' 
the figures always being used in 


the order . () . 
5 \/ 3 
4 


Relatively to the position 1, the positions 2 and 6 should always be 
spoken of as ortho-positions, 3 and 5 as meta-positions, and 4 as the 
para-position. It is better, however, in speaking of the derivatives of 
benzene, to express their constitution by giving them names such as 
1 : 2 dibromobenzene, 1 : 3 dibromobenzene, &c., rather than by terming 
them ortho- or meta-dibromobenzene, &c. 

20. Moreover, in representing the constitution of derivatives of other 
“‘closed-chain” hydrocarbons do not, as arule, employ graphic formula, 
but merely indicate the position of the radicles introduced in the fol- 
wing manner :— 
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In the case of naphthalene, express the position of the radicles 
introduced in place of hydrogen relatively to the carbon-atoms 


common to the two “rings,” and number the positions in the one ring 
1, 2, 3, 4, and those in the other 1’, 2’, 3’, 4’ in the order shown 


by the annexed symbol :— 
VY’ il 
2’ 2 
e OO . 
4 
4 4 


The dichloronaphthalenes, for example, are spoken of simply as 
1 : 2 dichloronaphthalene, or dichloronaphthalene[Cl: Cl = 1:2], &., 


thus :— 
Cl Cl 


Cl 
1 : 2 dichloro- /\/\ a 1: l' dichloro- A\/\ 


naphthalene = | | } naphthalene = L | 
Y\ “N\ 


Cl Cl 
1 : 3 dichloro- A\/4 ) 1 : 3’ dichloro- VAN 


| naphthalene = | | 
/\/S Cl Cl \/AV/ 


In the case of diphenyl, indicate the position of the radicles rela- 
tively to the carbon-atom of one C, group which is associated with the 
other C, group, and number the positions in the one group by the 
figures, 2, 3, 4, 5, 6, and the corresponding positions in the other group 
by the figures 2’, 3', 4’, 5', 6’. as shown by the following symbol : 


naphthalene = 


e/\e6 6/2 


“Oe 20: 
4 4 


Thus the mono-derivatives, the bromodiphenyls, for example, are 
represented as 
Bromodiphenyl [Br = 2] 
* Br = 3] 
- Br = 4] 
/™\ i & 
and the two dibromodiphenyls [ | and 
Br 
4 
Br /\ Br 
) [ are respectively dibromodiphenyl [Br : Br = 2:3] 
\ S 
and dibromodiphenyl [Br : Br = 2: 6']. 
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In the case of anthracene, employ the following symbol, and indicate 
‘the position of the radicles relatively to the central C,-group: 


Y 1 
iG5e@: 
re ae 
4’ 4 
Examples : 

Alizarin, C,H, ; C.0, i C,.H.(OH), [OH $ OH =] $ 2). 
Quinizarin, C,H, : C,0, n C,.H.(OH), [OH :OH =1: 4). 
Anthraflavic acid, CsHs(OH) : C,0, : C.H,(OH) [OH : OH = 2:8’). 


Purpurin, C,H, : C,0,-C;H(OH); [OH : OH: OX = 1:2: 4]. 


In speaking of compounds such as these, their constitution may be 
represented by the names 


1 : 2 Dihydroxyanthraquinone = Alizarin. 

1:4 - = Quinizarin. 

2:3’ - = Anthraflavic acid. 
1:2: 4 Trihydroxyanthraquinone = Purpurin. 


Always include the letters and figures indicating the constitution of 
derivatives of closed-chain hydrocarbons in square brackets. 

21. In thz case of thiophen, express the position of the radicles 
introduced relatively to the sulphur-atom by numbers, as shown by 
the following symbol: 


s 
5/N2 


Ls 


In the cases of pyrroline and pyridine, indicate the position rela- 
tively to the nitrogen-atoms as shown by the following symbols: 


Pyrroline. Pyridine. 


In the case of indole, positions should be numbered as shown in the 
following symbol :— 


lix 


In the case of quinoline, express the positions relatively to the 
carbon-atoms common to the two rings, and number the positions in 
the carbon ring 1, 2, 3, 4, and those in the nitrogen ring 1’, 2', 3’, 4’ 
in the order shown by the annexed symbol :— 
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General and Physical Chemistry. 


Molecular Refraction. By H. Lanpotr (Zeit. physikal. Chem., 4, 
413).—The author points out that Conrady’s statements as to his 
method of determining the molecular refraction of the CH, group 
(ibid., 3, 212) are erroneous (compare Abstr., 1889, 661). H. C. 


Heat of Neutralisation of Fluorides. By E. Perersen (Zeit. 
physikal. Chem., 4, 384—412).—The heats of neutralisation of the 
bases of the magnesium group, the alkali metals, and metals of the 
alkaline earths by hydrofluoric acid in solution are all equal, and for 
each molecule of hydrofluoric acid about 16300 cal. The above were 
determined by the interaction of the chlorides of the different metals 
with silver fluoride, and from the results the following heats of pre- 
cipitation were also obtained: Cal, 2700 cal.; SrF,, 2100 cal.; BaF», 
1900 cal.; MgF, —2780 cal. ; and AgCl 15900 cal. 

The heats of neutralisation of the sesquifluorides of iron, chromium, 
vanadium, and manganese are— 


Fe,(OH),,6HF Aq. 3 x 15830 cal. | V,(OH).,6HFAq. 3 x 17410 cal. 
Cr,OH), , 3x 16780 ,, | Mn,(OH), , 3x 17210 ,, 


With varying amounts of hydrofluoric acid up to 6 mols., the heat of 
neutralisation for the hydroxide of iron is proportional to the amount 
of the acid; for chromium and vanadium, it decreases slightly as the 
amount of acid increases. A further increase in the amount of acid 
produces a slight development of heat in the case of iron, vanadium, 
and chromium, but no effect whatever with manganese fluoride. The 
avidity of hydrofluoric acid towards ferric hydrate is three times as 
great as that of hydrochloric acid. H. C. 


Exact Determination of the Melting Point of Organic 
Substances. By H. Lanpout (Zeit. physikal. Chem., 4, 349—371).— 
VOL. LYIII, b 
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The author has made a comparison of the following methods for 
determining the melting point of organic substances :— 

1. Melting and solidifying of large quantities of substance in which 
the thermometer is directly placed. 

2. Heating the substance in a capillary tube. 

3. Heating a platinum wire which has been covered with the sub- 
stance in a mercury bath until, on melting, contact between the two 
metals is established, and an electric circuit thus closed. 

The actual determinations made by the three methods were as 


follows :— 


Method. Naphthalene. Mannitol. Anthracene. 


1. (Melting point) ...... | 80°04°, 80°10° 165°78° 200°61° 
(Solidifying point).. . . | 79°99°, 80°03°, 80°03°, | 165°64°, 165°69° _ 
80:06" 


2. (Wide tube) .........| 79°83°, 79°84°, 80°10° | 167°54° 202°38° 

(Narrow tube) ....... | 80 49°, 80°50°, 80°62° — a 
3. sees ee| 80°01°, 80°37°, 80°39° | 165°77°, 166°92° | 205-22°-207°62° 
. | 80°'92°, 82°05° 167°04° — 


From the above results, more particularly those with naphthalene, 
the author concludes that the first method is the only one which will 
in all cases lead to accurate results. If this method is used, the solidify- 
ing point is most easily observed. The capillary tube method generally 
gives results that are too high, more especially when narrow tubes are 
used, and the electrical method is open to the same objection. 
H. C. 

Physical Constants of Halogen Substitution-products of 
Benzene and Toluene. By K. Seuperr (Ber., 22, 2519—2524).— 
The author has determined the specific gravity of various halogen 
substitution-products of benzene and toluene, and the results are 
given in the following table as compared with water at 0°, 4°, and 20°, 
and in the last column as reduced by Winkelmann’s formula for a 
temperature of 4° and a vacuum. 


4° 
0°. : 4 Reduced to a 
vacuum. 


10855 1°10644 
"49297 1 °48972 
83460 1 °82937 
*08323 1°08120 
07367 107166 
07123 1 -06923 
42417 1°42112 
41183 1 -40882 
39169 1 *38832 


“10726 ‘10701 
49124 “49095 
83247 “83206 
08198 ‘08173 
07242 07218 
‘06998 ‘06974 
42252 *42220 
41019 40988 
*39008 *38977 


Chlorobenzene 
Bromobenzene ....... 
lodobenzene ..... 
Orthochlorotoluene 
Metachlorotoluene........ 
Parachlorotoluene 
Orthobromotoluene 
Metabromotoluene 
Parabromotoluene........ 


el ell el 
leet el on 


The specific and molecular refractive power of these compounds was 
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also determined with an Abbe’s refractometer. The values obtained 
are given in a table, and agree very closely on the whole with those 
calculated from the values for the atomic refractive powers given by 
Conrady (Abstr., 1889, 661), but they are in all cases a little too low. 
The experimental results were in accordance with Brihl’s value of the 
refractive power of the double linking, and also showed that place- 
isomerism has very little or no influence on the molecular refractive 
power. The ortho-compounds seem to have the smallest molecular 
refractive power, that of the meta- and para-series being somewhat 
larger, and probably the same for both. 

Parachlorotoluene melts at 7°4°, parabromotoluene at 26°2°. Chloro-, 
bromo-, and iodo-benzene, orthochloro-, orthobromo-, and metabromo- 
toluene solidify when cooled with solid carbonic anhydride; meta- 
chlorotoluene does not solidify until cooled with solid carbonic 
anhydride and ether, but it remains solid in carbonic anhydride alone. 

F. 8. K. 

Reciprocal Influence on the Solubility of Salts. By W. 
Nernst (Zeit. physikal. Chem., 4, 372—383).—The author regards 
the process of dissolution as being perfectly similar to that of vaporisa- 
tion, the molecules assuming in both cases the gaseous state, in the 
one under the action of the osmotic pressure, in the other under that 
of the vapour-tension. On the Van’t Hoff hypothesis it may, in fact, 
be shown that the work necessary to convert the gram-molecule of a 
salt into gas is equal to that required to bring the same amount of — 
salt into solution. This work is the same for all substances, and 
hence it appears that the specific attraction between salt and solvent 
which has hitherto been assumed, does not exist, but that the process 
of dissolution is independent of such influences and similar in all cases. 

The distribution of any vapour takes place in the atmosphere of an 
indifferent gas as in a vacuum, and in the same manner the solubility of 
a salt is not affected by the presence of a second salt in the solvent 
provided the two are without chemical action the one on the other. In 
the case of a dissociated vapour, however, Horstmann has shown that 
the addition of either of the products of dissociation will bring about 
an increase in the dissociation tension of that product, which causes 
a recombination and separation of a portion of the original substance, 
an effect which an indifferent gas is incapable of producing. In 
the same way the addition of either of the ions to an electrolyte in 
solution should bring about an increase in the osmotic pressure of that 
ion, and cause a separation of a portion of the salt from the solution, 
since an electrolyte in solution may be compared to a dissociated 
vapour. That this is the case is readily proved, for the addition of a 
concentrated solution of potassium chloride or hydroxide or of sodium 
chlorate to one of potassium chlorate immediately causes a separation 
of some of the latter salt, this being due in the one case to the presence 
of an excess of the positive, in the other to an excess of the negative 
ions. The amount of solid salt thus separated by the addition of a 
definite quantity of a second salt containing one of its ions, can be cal- 
culated from the dissociation theory, and the author shows the agree- 
ment between the calculated and observed quantities in the case of 


silver acetate. H. C. 
b 2 


ABSTRACTS OF CHEMICAL PAPERS, 


Sudden Changes in the Solubility of Salts caused by the 
Formation of two Layers in the Liquid. By H. W. B. Roozz- 
Boom (Rec. Trav. Chim., 8, 257—272).—In studying the conditions of 
equilibrium between a dissolved salt and water, a disturbing influence 
may be introduced, owing to the separation of the liquid into two 
layers of different concentrations. Cases of this sort are of frequent 
occurrence with organic compounds, and have been noticed by 
Alexéeff (Abstr., 1886, £47). The formation of two layers in a liquid 
is a change that is conditioned by temperature, and at certain tem- 
peratures it might be possible for the solid salt and the two liquid 
layers to exist side by side in equilibrium with one another and with 
the vapour of the liquid. Such temperatures, at which the simulta- 
neous existence of the four phases is possible, would be indicated on 
the pressure curves as quadruple points (Abstr., 1888, 1511). The 
author has endeavoured to obtain experimental evidence in this 
direction, but could find no salt suitable for the purpose. H. C. 


Determination of Affinity Coefficients. By W. Hecnr, M. 
Conrav, and C. Briickner (Zeit. physikal. Chem., 4, 272—318).— 
Continuing their determination of affinity coefficients (Abstr. 1889, 
931), the authors have examined the actions of sodium methoxide, 
ethoxide, and propoxide on the iodides of methyl, ethyl, propyl, and 
heptyl. The coefficients for methyl iodide are found to be in each 
case much greater than those of the other alkyl iodides, although the 
latter are also found to decrease somewhat with rising molecular 


weight. The relation between the coefficients of the iodides depends 
at the same time on the nature of the metallic salt, as may be seen by 
the following tables cf these relations, in each of which the coefficient 
of heptyl iodide has been taken as unity. 


C,H,;:ONa. C;H;-ONa. CH;-ONa, 


DD cists paneeunnee 
SE scehacah apaisnnionaes 
iid cakiecuata 
hi OT et 


On the other hand, the influence of the metallic salt is greatest for 
the ethoxide and least for the methoxide. This is illustrated by the 
following table, in which the time in minutes which elapses before 
one half the active substance has been decomposed is given in each 
case. 


C,H;-ONa. 


C;H;-ONa. 


CH;,-ONa. 


16 
194 
556 


17 
235 
752 
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In the case of the ethoxide, isopropyl iodide was also examined, and 
the coefficient fonnd to be much lower than that of the normal com- 

und. 

In the latter part of the paper, methods of determining the relation 
between two affinity coefficients and the values of the coefficients 
from this relation are discussed. H. C 


Determination of the Affinity of Organic Bases. By J. 
WaLker (Zeit. physikal. Chem., 4, 319—343).—The author attempted 
to measure the affinities of the organic bases by studying the influence 
of their hydrochlorides in accelerating the decomposition of methyl 
acetate by water. Since the acceleration depends on the amount of 
free acid in solution, the amount of dissociation of the hydrochloride, 
and from this the relative affinity of the base for the acid, might be 
thus calculated. The results obtained were not, however, satisfactory 
except in the case of very feeble bases. The electrical conductivity 
was therefore resorted to, and from the conductivities of solutions of 
equal quantities of acid treated with equal quantities of different 
bases, the amount of salt formed in each, and from this the affinity of 
the different buses for the acid was deduced. Both sulphuric and 
hydrochloric acids were found to give good results by this method ; 
and the results thus obtained for feeble bases agree with those ob- 
tained by the method first employed. 

The dependence of the affinity of organic bases on constitution is 
to some extent rendered evident by the results. If methyl or ethyl 


is substituted for the hydrogen of an amido-group, the compound gains 
in basic properties. The same thing is also true in the case of the 
substitution of methyl for hydrogen in the carbon-ring of an aromatic 
base. On the contrary, the substitution of chlorine ora nitro-group for 
hydrogen in the carbon-ring considerably decreases the basic character 
of aniline, this effect being greatest in the ortho- and least in the para- 
position. H. C, 


Apparatus for Evaporating by the Aid of Heat applied from 
above. By W. Hempet (Ber., 22, 2479—2481).—The author de- 
scribes, with the aid of a diagram, an apparatus in which small 
quantities of a liquid can be evaporated by the aid of heat upplied 
from above. 

The source of heat is a large, inverted Argand burner, made either 
entirely of porcelain, or of steatite and metal cemented together with 
a mixture of soluble glass and finely-divided manganese dioxide. 
Through the centre of the burner passes a porcelain tube, the lower 
extremity of which projects a short distance through the flame, the 
upper extremity being connected with a glass chimney. The crucible 
or other vessel which contains the substance to be evaporated is placed 
on a piece of asbestos supported on a moveable iron plate. An in- 
verted beaker, perforated with an aperture just large enough to admit 
the Argand burner, surrounds the vessel and serves to regulate the 
supply of heat; if the liquid is evaporated in a basin the employment 
of the beaker cover is unnecessary. 

Clays or fluorides are readily dissolved by the aid of this apparatus. 

F. 8. K. 
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Preparation of Chlorine in a Kipp’s Apparatus. By J. Taree 
(Annalen, 253, 239—242).—Chlorine may be conveniently prepared 
in a Kipp’s apparatus by the action of hydrochloric acid on bleaching 
powder. By means of a handpress, the bleaching powder is compressed 
into a hard cake; this is broken into small lumps and used in this 


form. Ww. C. W. 


Automatic Apparatus for Evolving Gases from Liquids. By 
J. Tuinte (Annalen, 253, 242—246).—A convenient apparatus for 
preparing hydrogen chloride from commercial hydrochloric acid or 
sulphirous anhydride from a concentrated solution of sodium hydrogen 
sulphite may be made from a three-necked Wolft’s bottle. This is 
provided with—(1) a delivery tube fitted with a stop-cock; (2) a 
small stoppered separating funnel with the stem drawn out to 
a fine point; and (3) a safety funnel with some mercury in the 
bend ‘and a loose plug of cotton wool in the funnel. The Wolff's 
bottle is half filled with the solution of sodiam hydrogen sulphite, for 
example, and the sulphuric acid is slowly introduced through tle 
separating funnel. W. C. W. 


Reciprocal Displacement of Oxygen and the Halogens. By 
Berrue cor (Compt. rend., 109, 546—548 and 590—597).—The author 
summarises his previous work on the reciprocal displacement of 
oxygen and chlorine and describes some later results. 

Pure concentrated fuming hydrochloric acid is not decomposed by 
oxygen in presence of sunlight, but if some manganous chloride is 
present the liquid acquires a deep-brown colour, the atmosphere in 
the flask becomes charged with chlorine, and the liquid has bleaching 
properties. Oxygen is absorbed and hydrochlorides of manganese 
perchloride are tormed. If the liberated chlorine is removed and 
hydrogen chloride and oxygen are introduced into the flask, a further 
quantity of chlorine is set free, and this process may be repeated 
several times. The decomposition ceases when the hydrates of the 
hydrochloric acid contain the maximum amount of water; dilute 
non-fuming hydrochloric acid is not decomposed even after long ex- 
posure in presence of manganese chloride. Ferric chloride behaves 
7n the same manner as manganous chloride, but the phenomena are 
very much less distinct. 

The heat of formation of dissolved hydrobromic acid is almost iden- 
tical with that of water, and hence in presence of water, but under 
these conditions only, reciprocal decomposition may take place. In pre- 
sence of excess of water, oxygen readily decomposes hydrogen bromide 
under the influence of light. Similar decomposition takes place at the 
ordinary temperature in the case of a fuming solution of hydrobromic 
acid, that is, hydrates of the free acid not saturated with water, but is 
arrested almost immediately by the formation of hydrogen perbrom- 
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ide, HBr,; HBr conc. soln. + Br, gas = HBr, diss. develops 
+92 Cals., the total heat of formation, +43°5 Cals., being greater 
than the heat of formation of water. Oxygen does not decompose 
dilute hydrobromic acid, that is, the saturated hydrates of the acid, 
nor a solution of potassium bromide acidified with hydrochloric 
acid. 

The formation of hydrogen perbromide explains the decomposition 
of water by bromine, but this change is limited by the dissociation of 
the perbromide in presence of water. 

Dilute solutions of hydriodic acid are readily decomposed by 
oxygen under the influence of light at the ordinary temperature, the 
change corresponding with the liberation of 15°9 Cals. for each atom 
of gaseous iodine. 

The heats of formation of dissolved potassium iodide and hydroxide 
are practically the same, and slight variations in the conditions serve 
to turn the reaction in one direction or the other. The combination 
of iodine with potassium iodide in concentrated solution to form 
potassium triiodide liberates +5°0 Cals. for each atom of gaseous 
iodine ; the action of iodine on dissolved potassium hydroxide with 
formation of hypoiodite or iodate liberates +41 Cals. and +5°4 
Cals. respectively for each atom of gaseous iodine. It follows that 
oxygen will not displace iodine from potassium iodide except under 
conditions in which potassium triiodide is stable, that is, in very con- 
centrated solutions. Experiment showed that dilute solutions of 
potassium iodide remain quite colourless when exposed to light for 
a long time in presence of pure air; very concentrated solutions soon 
become orange and the colour deepens with prolonged exposure. The 
liquid then gives a blue coloration with starch and has an alkaline 
reaction; if, however, it is diluted, it rapidly becomes colourless, 
owing to dissociation of the potassium triiodide and the action of 
the liberated iodine on the potassium hydroxide which has been 
formed. 

It is well known that even dilute potassium iodide solutions become 
yellow when exposed to ordinary air. This is due to the fact that the 
carbonic anhydride of the air takes part in the reaction. Carbonic 
acid does not displace hydriodic acid, but the simultaneous action of 
oxygen and carbonic anhydride on a dilute solution of potassium 
iodide produces potassium hydrogen carbonate and free iodine, the 
change being accompanied by the liberation of +13°5 Cals. for each 
atom of gaseous iodine. The colour of the liquid becomes deeper if 
the quantity of carbonic anhydride in the atmosphere above it is 
increased. The action of the oxygen is still greater in presence of 
acetic or hydrochloric acid, but in these cases the result is in part due 
to the displacement of some hydriodic acid. Acetic acid liberates 
very little hydriodic acid, but the action of the oxygen depends on the 
successive liberation of small quantities. Hydrochloric acid liberates 
more hydriodic acid and in this case the action of the oxygen is more 
marked. In presence of a large excess of air, a solution of potassium 
iodide acidified with hydrochloric acid is completely decomposed by 
the action of light in a few days. 

If manganous chloride is added to a highly concentrated solution of 
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potassiam iodide and the mixture exposed to light, a higher oxide of 
manganese is precipitated and iodine 1s liberated; dilute solutions 
show the same phenomena in a lower degree. 

All the reciprocal displacements of oxygen and the halogens under 
the influence of light are in agreement with the thermochemical 
determinations. C. H. B. 


Simultaneous Synthesis of Water and Hydrogen Chloride. 
By P. Havrerevit.e and J. Marcorrer (Compt. rend., 109, 641—644). 
—Mixtures which contained oxygen and hydrogen in the proportion 
required to form water, with varying proportions of chlorine; and 
mixtures of hydrogen and chlorine in the proportions to form hydrogen 
chloride, with varying quantities of oxygen, were exploded by means 
of a spark, and the residual chlorine was determined by means of 
standard sodium arsenite. If p represents the total hydrogen which 
enters into combination, and p’ the quantity which combines with 


oxygen, fed gives the ratio of the hydrogen converted into 


‘ 


water to the hydrogen which forms hydrogen chloride. This ratio is 
‘independent of the initial pressure, and of the nature of the spark. 
It is always less than unity if the proportion of chlorine is more than 
half the volume of the hydrogen, and it varies with every alteration 
in the proportion of chlorine. When the volume of chlorine present 
is double the volume of the hydrogen, the quantity of water formed 
becomes inappreciable. It is evident that the results do not agree 
with Bunsen’s law. 

With equal volumes of hydrogen and chlorine and varying propor- 


tions of oxygen, the ‘ratio ? — is always less than unity and does 


not vary greatly when the ratio of oxygen to hydrogen varies from 
0°25 to 3. With equal volumes of the three gases the change is re- 
presented by the equation 5Cl, + 5H, + 50, = 8HCl + H,O + Cl, 
+ 40,. C. H. B. 


Equilibrium between Hydrogen, Chlorine, and Oxygen. By 
H. Le Cuaretier (Compt. rend., 109, 664—667).—The author dis- 
cusses the results of Hautefeuille and Margottet (preceding Abstract) 
from the point of view of his own laws of chemical equilibrium. The 
agreement between the observed and calculated numbers is very close. 
He points out that the degree of moisture of the gases, which is very 
important, is not specified. The formula shows that a reduction of 
initial pressure should be accompanied by a reduction in the propor- 
tion of water formed, and the fact that this is not observed indicates 
that the chlorine is partially dissociated. The varying effects of 
chlorine and oxygen depend solely on their relative volumes and not 
on their chemical properties. C. H. B. 


Preparation of Oxygen in a Kipp’s Apparatus. By J. VotHarp 
(Annalen, 253, 246—248).—Small quantities of oxygen can be con- 
veniently prepared in a Kipp’s apparatus by the action of hydrogen 
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peroxide on bleaching powder. Nitric acid is added in sufficient 
quantity to neutralise the lime inthe bleaching powder. The oxygen 
contains a small quantity of chlorine. W. C. W. 


Action of Sulphur on Solutions of Metallic Salts. By G. 
VorTmMann and C. Papsere (Ber., 22, 2642—2644).—The authors find 
that with many proto-salts when their aqueous solutions are boiled with 
flowers of sulphur, about half the metal present is precipitated as sul- 
phide, the remainder being oxidised to the per-salt. When a strongly 
acid solution of stannous chloride was employed, no stannous sulphide 
was precipitated, but hydrogen sulphide was evolved, and the whole 
of the tin oxidised to stannic chloride. With an aqueous solution of 
stannous chloride, and with an acid solution of cuprous chloride, 
rather less than half the tin was precipitated as sulphide, a little 
being oxidised in the same manner as with the strongly acid solution 
of tin. With mercurous nitrate, almost exactly half of the mercary 
was precipitated as sulphide. 

Solutions of manganese, iron, nickel, zinc, and cadmium sulphates, 
‘and acid solutions of bismuth and antimonious chlorides, and of 


arsenious and arsenic acids, are not altered when boiled with sulphur. 
ee a 


Preparation of Nitric Oxide. By J. Turete (Annalen, 253, 
246).—Nitric oxide is prepared in the apparatus previously described 
(this vol., p. 6) by adding a strong solution of sodium nitrite to a 
solution of ferrous chloride or sulphate in hydrochloric acid. If the 
sodium nitrite contains carbonate, it may be removed by precipitation 
with calcium chloride. Ww. C. W. 


Phosphonium Sulphate. By A. Brsson (Compt. rend., 109, 
644—645).—When hydrogen phosphide is passed into sulphuric acid 
at the ordinary temperature, there is considerable development of 
heat, sulphur separates, and sulphurous acid is formed. If the acid is 
previously cooled by means of ice and salt, the gas is somewhat 
largely absorbed, and the liquid remains limpid. After a time, how- 
ever, 1t begins to decompose in the manner indicated, the temperature 
rises, and decomposition becomes very rapid. If the acid is cooled to 
—20° or —25° by the rapid evaporation of methyl chloride, a syrupy 
liquid is obtained, from which a white, crystalline, highly deliquescent, 
solid separates; this seems to be phosphonium sulphate. When 
thrown into water at the ordinary temperature, it dissolves with a 
strident noise, and hydrogen phosphide is evolved, but the sulphuric 
acid is not reduced. When exposed to air at the ordinary tempera- 
ture, the phosphorus is oxidised to phosphoric, phosphorous, and hypo- 
phosphorous acids, whilst the sulphuric acid is reduced to sulphurous 
acid and sulphur, with a small quantity of hydrogen sulphide. The 
crystals may be dissolved in dilute sulphuric acid, and if the solution 
is electrolysed at —25° or —40° with a mercury cathode, there is 
only a very slight intumescence of the mercury, and hence, if phos- 
phonium amalgam exists, it is very unstable even at the freezing 
point of mercury. The solution has a high resistance, and if the 
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current is too strong the compound is decomposed with great rapidity 
in the manner already described. 

Hydrogen phosphide has no action on nitric acid at —25°. 

C. H. B. 

Behaviour of Sodium Thiosulphate towards Acids and 
Metallic Salts. By W. Vaupet (Ber., 22, 2703—2704).—A reply 
to Vortman (Abstr., 1889, 1107) upholding the author’s previous views 
(ibid., p. 943). 


Direct Production of Crystalline Sodium Carbonate and 
Chlorine from Sodium Chloride. By W. Hempri (Ber., 22, 
2475—2478).—In the electrolysis of metallic chlorides, which give 
readily soluble decomposition-products, the latter are further decom- 
posed as soon as the quantity produced reaches a certain limit. When, 
however, the compound produced is only sparingly soluble, this 
secondary decomposition does not take place, and the whole strength 
of the current is utilised. Potassium chloride and sodium chloride, 
for example, can be converted into the corresponding chlorate ; calcium 
chloride and magnesium chloride can be decomposed into chlorine 
and a solid hydroxide, by employing a diaphragm. 

Marx (D. R.-P., No. 46318) has shown that alkaline chlorides can 
be directly converted into chlorine and an alkaline hydrogen car- 
bonate, by passing carbonic anhydride through the solution during 
electrolysis, metal and liquid diaphragms being employed. 

The author, who has been engaged independently in making similar 
experiments, describes, with the aid of diagrams, an apparatus in 
which sodium chloride can be directly converted into chlorine and 
crystalline carbonate. The cathode is a perforated ircn disc, the 
anode a perforated carbon disc, the perforations being about 4mm. in 
diameter, and bored in an upward direction to allow the gas to escape 
freely. A disc of ordinary asbestos-paper, placed immediately between 
the carbon and irun discs, serves as a diaphragm. The three discs 
are placed in the centre of a vessel made of porcelain and glass, which 
is thus divided into two chambers, each of which is provided with a 
conducting tube, in one case for carbonic anhydride, in the other for 
chlorine. If sodium chloride is added from time to time through a 
suitable aperture, and the water which is removed with the crystalline 
carbonate is replaced, the apparatus can be worked continuously, 
sodium carbonate and almost chemically pure chlorine being obtained. 

A tension of 32 volts is required for decomposing the sodium 
chloride, and a tension of 2°5 volts to overcome the polarisation 
current ; but the latter has only a slight tension when both electrodes 
are made of carbon. With a current of 1:73 ampéres 0°93 gram of 
chlorine per hour was produced, so that if a dynamo were employed 
it should give 64°5 grams of chlorine and 259°8 grams of Na,CO; + 
10H,0 per horse-power-hour. F. 8. K. 


Preparation of Crystalline Normal Lithium Phosphate and 
Arsenate. By A. pe Scuutren (Bull. Soc. Chim. [3], 1, 479—480). 
—Fnused lithium chloride dissolves the amorphous, normal phosphate, 
and on cooling and washing the melt, rhomboidal, tabular crystals of 
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normal lithium phosphate, which havea sp. gr. 2°41 at 15°, and are 
infusible at a white heat, are obtained. 

The normal arsenate is similarly prepared ; it corresponds with the 
phosphate physically, and is of sp. gr. 3°07 at 15°. T. G.N. 


Cadmium Phosphates and Arsenates. By A. pe ScnuiTen 
(Bull. Soc. Chim. [3], 1, 473—479)—The normal orthophosphate, 
Cd,(PO,)2, falls as a voluminous, amorphous precipitate when normal 
sodium phosphate is added to the solution of a cadmium salt. 

Hydrogen disodium phosphate throws down from a hot solution of 
cadmium chloride or sulphate an amorphous precipitate which quickly 
becomes crystalline. After purification by dissolution in phosphoric 
acid and cautious reprecipitation by alkaline hydroxides, it forms small, 
prismatic hexagons of sp. gr. 3°98 at 15°, having the composition 
H,Cd;(PO,), + 4H,O0 ; these, when dissolved in cold phosphoric acid 
(sp. gr. 1:1), are reprecipitated unaltered on warming or on heating 
in sealed tubes to 250°, but redissolve on cooling; as thus produced, 
their sp. gr. is 412 at 15°. This phosphate loses its water at a red heat, 
. and fuses at a white heat; it is probably the compound described by 
Stromeyer as the normal phosphate. 

Mouocadmium phosphate, H,Cd(PQ,), + 2H.O, crystallises out 
after slow evaporation of a saturated solution of the previous salt in 
cold dilute phosphoric acid at the normal temperature. It exists as 
large clino-rhombic prisms of sp. gr. 2°742 at 15°, which lose their 
water of crystallisation at 100°, and are decomposed by water to 
form a flocculent phosphate, H,Cd,(PO,), + 4H,0. 

Cadmium chlorapatite—Normal cadmium orthophosphate and the 
second phosphate described above dissolve in fused cadmium chloride, 
and on slowly cooling the melt, long, hexagonal prisms of the salt, 
3Cd(PO,)2,CdCl,, of sp. gr. 5°46 at 15°, separate. 

A cadmium bromapatite, 3Cd;(PO,).,CdBr., may be similarly pre- 
pared, but is always contaminated with cadmium pyrophosphate, from 
which it may be separated by cold, dilute nitric acid, which dissolves 
only the bromapatite ; the cadmium pyrophosphate, Cd,P,0,, exists as 
flattened oblique lamelle of sp. gr. 4°965 at 15°. 

Cadmium arsenates.-When the amorphous powder, H,Cd;(AsQ,), 
+ 4H,0, which is precipitated on the addition of hydrogen disodium 
arsenate to the solution of a cadmium salt, is dissolved to saturation 
in a cold solution of arsenic acid of sp. gr. 1:3, and, subjected to 
heat, crystals of the salt HCdAsO, + H,0, having a sp. gr. of 4164 
at 15° are deposited. 

Monocadmium arsenate, H,Cd(As0,). + 2H,0, crystallises out 
when a saturated solution of the compound H,Cd;(PO,), + 4H,0, in 
arsenic acid solution (sp. gr. 1°3), is allowed to evaporate at the 
ordinary temperature. It forms large, clino-rhombic prisms of sp. gr. 
3°24] at 15°, which are isomorphous with those of the corresponding 
phosphate. At 70—80°, they lose their water of hydration, and are 
partly decomposed; with excess of water, they form a flocculent 
substance, H,Cd,(AsO,), + 4H,0. 

Cadmium chlorarsenioapatite, 3Cd,(AsO,)2,CdCh, is produced by 
fusing either normal ammonium arsenate or the salt H,Cd,(AsQO,), + 
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4H,0, with excess of cadmium chloride. Its sp. gr. is 5865 at 15°, 
aud its physical properties correspond with those of the chlor- 
apatite. 

Cadmium bromarsenioapatite, 3Cd;(AsO,).,CdBr,, is similarly pre- 
pared, and exists as long yellow prisms of sp. gr. 6017. 

Cadmium pyroarsenate, Cd,As,0;, is prepared by fusing a mixture 
of cadmium bromide (22 parts) with potassium bromide (5 parts), 
and adding to the fused mass normal ammonium arsenate (9 parts) ; 
after washing the melt, the colourless crystals of the pyroarsenate 
are separated from the yellow bromarsenioapatite by treatment with 
dilute nitric acid, which dissolves the latter compound only. This 
pyroarsenate forms crystals of sp. gr. 5°474 at 15°, corresponding in 
physical properties with the pyrophosphate. T. G. N. 


Action of Sodium Thiosulphate on Metallic Salts. By G. 
Vorrmann and C. Pappere (Ber., 22, 2637—2641).—The authors 
have extended Vortmann’s work on copper salts (Abstr., 1888, 787) 
to other metallic salts. 

When a concentrated solution of sodium thiosulphate is added to a 
strong solution of lead acetate until the lead thiosulphate first precipi- 
tated has been just redissolved, and alcohol is then added, an oily 
liquid separates, which when rubbed with absolute alcohol solidifies 
to a crystalline mass of the formula PbS,0;,3Na,8,0, + 12H.0. 

Thallious sulphate under similar treatment yields small needles of 
the formula T1,8,0;,2Na,8,0, + 8H,0. 

When molecular proportions of cadmium sulphate and barium 
thiosulphate are rubbed together with a little water, the insoluble 
barium sulphate formed filtered off, and alcohol added to the filtrate, 
cadmium thiosulphate, CdS,O,; + 2H,O, separates as an oil, which 
gradually solidifies to a yellowish-white, crystalline mass. When 
equa] molecular proportions of sodium thiosulphate and cadmium 
nitrate in aqueous solution are mixed together and alcohol added, 
yellowish-white needles of the formula 2CdS,0,;,Na,S,0, + 7H,0O are 
formed. Ifa large excess of the thiosulphate is used, the compound 
Cd8,0;,3Na,8,.0, + 9H,O separates as an oil. This gradually 
solidifies to small, yellow scales, which lose 4 mols. H,O over sul- 
phuric acid. 

On mixing strong solutions of zinc iodide and sodium thiosulphate 
and adding alcohol, an oil separates, which after long exposure over 
sulphuric acid solidities to a gum-like mass of the formula 
2ZnS,0;,3Na,8,0,; + 10H,0. It is deliquescent, and decomposes 
gradually with formation of zinc sulphide. 

Ferrous thiosulphate, FeS,0; + 5H.O, forms green crystals easily 
soluble in water. A double salt, FeS,0;,3Na,.S8.0, + 8H,O, was ob- 
tained by precipitating a mixed solution of ferrous iodide and sodium 
thiosulphate with alcohol. It forms bright-green crystals, soluble in 
water. 

Manganese thiosulphate, MnS,.0, + 5H,0, is crystalline but un- 
stable. A pale, rose-coloured double salt, MnS,0;,2Na,S,0, + 16H,O, 
was obtained. 


The cobalt double salt, CoS,0;,3Na.S8,0; + 15H,O, forms a blue, 
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gum-like mass, soluble in water. No corresponding nickel salt could 
be prepared, though a crystalline salt, NiS,0;,6NH;,3H,0, was 
obtained. i ZF, 


New Method of Preparing Anhydrous Aluminium Chloride. 
By C. F. Masery (Ber., 22, 2658).—The author finds that dry 
hydrogen chloride extracts the whole of the aluminium from 
an alloy of copper and aluminium without attacking the copper. 
The reaction is most energetic a little below a red- heat. The alloys 
containing 15 to 40 per cent. of aluminium are best powdered, mixed 
with powdered charcoal (to prevent the fusion of the remaining 
copper), put into a graphite retort, and when heated just below a 
red heat a current of hydrogen chloride is passed through. The 
aluminium chloride distils over, and may be condensed in suitable 
vessels, the liberated hydrogen passing on. L. T. T. 


Alkali Aluminium Silicates. By A. Gorceu Zeit. Kryst. Min., 
15, 646, from Bull. soc. fran. min., 10, 278).—On melting kaolin with 
alkali haloid salts in the presence of moist air, silicates are formed, 
having the composition AIR’SiO,. By melting kaolin with potassinm 
carbonate or caustic potash at a dull-red heat, an amorphous salt, 
AIKSiO,, is obtained, whilst at a more intense heat octahedra are 
obtained, having the composition Al,K,SiQ,, or else a more basic 
silicate also crystallising in the regular system. The sodium-com- 
pounds prepared in a similar way are always basic, and form doubly 
refracting crystals. B. H. B. 


Mercuricobaltammonium Salts. By G. Vorrmann and E. 
Morcutts (Ber., 22, 2644—2648).—When solutions of the mercuric 
double salts of cobaltammonium chlorides are treated with potash 
or soda, red precipitates are formed, which appear to be cobalt-ammo- 
nium chlorides, in which part of the hydrogen is replaced by varying 
proportions of the univalent radicles (HgCl) or (HgOH). 

Luteocobalt salts. A solution of the salt Co,(NH3),.Ck,6HgCl., or 
a mixture of one part by weight of luteocobalt chloride and three 
parts of mercuric chloride, when treated with 6 mols. of soda yields 
the salt Co.Ny.H2.(HgCl).(HzOH).Cl.; or with excess of soda, the 
salt Co,Nj).H.(HgOH).Cls. Both compounds are bright-red, and 
decompose quickly when moist, slowly when dry. Equal weights of 
luteocobalt chloride and mercuric chloride with excess of soda yield 
a slightly more stable, red salt, Co.N,;,H3.(HgOH),C\,. 

Purpureocobaltdecamine salts—1 mol. of purpureocobalt chloride, 
6 mols. of mercuric chloride, and 6 mols. of soda yield a dark-red, 
flocculent salt, Co.NjoH2(HgCl)(HgOH).Cl,; with excess of soda, 
the salt Co,.NioH22(HgOH),Cl, is formed. 

Roseocobaltdecamine salts.—1 mol. of roseocobalt chloride, 6 mols. 
of mercuric chloride, and 6 mols. of soda yield a violet-red precipitate, 
Co:NioH(HgOH).Cl,; with excess of soda, a salt, 


Co.N,pHy(HgO H),Cl,(OH)., 


is formed. Both salts are very unstable. 
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Purpureocobaltoctamine salts.—1 mol. of purpureocobaltoctamine 
chloride, 6 mols. of mercuric chloride, and 6 mols. of soda yield the 
salt, Co,NsHie(HgCl),(HgOH),Cl,; with excess of soda, the salt 
Co.N,His(HgOH),Cl, is formed. 

Equal weights of the cobalt and mercuric salts with excess of soda 
yield the salt Co.N,Hi«(HgOH),Cl,(OH).. 

Roseocobaltoctamine salts——Under like conditions as with the pur- 
pureo-salts, the three salts, Co,.NsH,.(HgCl).(HgOH),Cl,, 


CoN .Hic( HgOH),Cl,, 


and Co,N,H,.(HgOH),Cl,(OH),., are formed. All three are violet-red, 
and decompose at ordinary atmospheric temperature, as do also the 
corresponding purpureo-compounds. L. T. F. 


Cobaltoctamine Salts. By G. Vorrmann and O. Buaspere (Ber., 
22, 2648—2655).—When cobalt nitrate, sulphate, or chloride is dis- 
solved in asmall quantity of water and added toa mixture of ammonia 
and ammonium carbonate, violet-red solutions are formed. If these 
are oxidised by a current of air, decamine salts are formed, but on 
evaporation these are decomposed, octamine salts crystallising out. 
The following salts are described :— 


Co.( NH3)i0( NOs)2(CO3)2,2H,O Crystalline. 
Coo(N Hs) 0(SO,)2CO3,4H.O Crystalline. 
Co.(NH;)(NO3)2(COs)2,H,O0 Cherry red crystals. 
Co.(NH;3).(SO,).CO;,4H.O........ .. Long, thin needles. 
Co,(NH;)sS0,(CO;).,3H,O Dark red, prismatic 

erystals. 
Co.(NH;),C1,CO,,2H.0 Crystalline. 
Co.(N H3)sCl.(CO3)2,H,O ; 
Co,(NH3;).(NO;)2(SO,)2,2H,O 
Co,(NHs;)(NO3).,2H,O 
Co.(NHs).( NOs),Cl,.4H.O 
Co.(NHs)s(NOs3).1,,2H,O 
Co.(NH;),Br.(SO,). 
Co.(NH;)sI.(SO,)2 peececcces eeceeccee ” 
Co,(NH;),1,Cl,,2H,O Brown scales. 
Co.(NH;)s(OH),.Cl,,2H.O Dark green powder. 
Co.(NH;),(O0H).Cl,,2HgCl.......... 
Co.(NH;).(OH).Cl,,PtCl,,H.O 

ee ee 


Action of Sulphurous Acid on Cobaltammonium Salts. By 
G. Vortmann and G. Maacpesure (Ber., 22, 2630—2637).—The 
authors have obtained the following compounds :— 


Co,(NH;),(SO;Am),,10H,O Yellowish-brown needles. 
Co,(N H;),(SO;),Bas,7H,O Golden-yellow scales. 
Co.(NH;).(SO3).BazAm.,7H,0 Golden-yellow scales. 
CoN H;).(SO;),Co.”,36H,O Orange crystals. 
Co.(NH;).(SO;)¢Co.,24H,O Orange crystals. 


se 
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Co.(NH;)(SO3)s(NH;)2.Co.4.8H,0 .. Orange powder. 
Co,(NH;)s(SO3)2(SO,;Am).,4H,O Yellowish-brown needles. 
Co2(NH;)s80.(SO;),Co,."',24H,O Yellow crystalline powder. 
Co.(NH;)(NH3).(SO;)2Cl,,4H.O Dark brown crystals. 
Co.(NHs)i0(SO;Na).,2H.O Light brown crystals. 
*Co(NHs)(SO;)sCo.”,8H,0 Brownish-yellow powder. 
Co.(NHs)10(SO3),,3H,O 
Co.(NHs)10(SOs)2Cl. Brown crystalline powder. 
Co.(NHs)1:2(SO3)2Cl,,6H,O Yellow needles. 


The authors consider that these salts show the existence of four 
series of salts. 


* Co.(NH5)¢_12(SOs)s. 2. Co.(N H,)¢—12(SO-)2(SO.LR)>. 
3. Con(NH,)s-14803)(SO,R).. 4. Cou(NH,)e-n(SOsR)e ae 


New case of Isomorphism of Uranium and Thorium. By 
CO. RamMecsBerG (Zeit. Kryst. Min., 15, 640—641; from Sitzber. 
preuss. Akad. Wiss., 1886, 603).—The author shows that the thorium 
sulphate described by Nordenskiéld and others, and the uranium sul- 
phate hitherto regarded as rhombic, have a similar composition, 
namely :— 

(SO,).Th + 9H,0, 
(SO,).0 + 9H,0. 


The crystals of the latter are only seemingly rhombic in conse- 
quence of twin-formation; in reality they are monosymmetric, like 
the thorium sulphate. The axial ratios of the two minerals are: 
uranium sulphate, a: b : c = 0°597 : 1: 0°6555, 8 = 82° 11’; thorium 
sulphate, a: b: c = 0°598: 1: 0°658, B = 81° 40’. B. H. B. 


Fluorine-compounds of Vanadium and its Analogues. By 
E. Perersen (J. yx. Chem. [2], 40, 271—296; compare Abstr., 1889, 
107).—The following double salts of vanadium oxyfluorides and 
potassium fluoride have been obtained :— 

2KF,VOF;, a white, crystalline precipitate, is obtained by adding a 
solution of potassium fluoride to one of vanadic acid in hydrofluoric 
acid; when dried over sulphuric acid, it becomes reddish-brown, and 
has the above formula. 

4KF.VF;,VOF; separates as a white precipitate from the mother- 
liquor of the above salt. 

H¥F,3KF,2VOF; crystallises from a hot solution of either of the 
preceding salts in hydrofluoric acid in beautiful, colourless prisms, 
which lose very little weight at 100°. 

3KF,VOF;,VO.F is the white, crystalline residue left when the 
precipitate obtained by adding a solution of vanadium pentoxide in 
hydrofluoric acid to a solution of potassium fluoride is treated with 
water at the ordinary temperature; if hot water is used and the 
solution is poured into a hot solution of potassium fluoride, a crystal- 
line precipitate is obtained, of uncertain composition, but approaching 


* Probably Kiinzel’s pentaminedicobaltic sulphite. 
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the formula 4KF,VOF;,VO.F ; or if the first-mentioned precipitate is 
heated with water for some minutes, a salt having nearly the com- 
position VOF;,VO.F is obtained. 

2K¥,VO.F separates from a warm solution of vanadium pentoxide 
in hydrofluoric acid when it is nearly neutralised with potassium 
hydroxide. It crystallises in yellow, six-sided, truncated prisms. 
When recrystallised from water, it yields the salt 3K F,2VO.F. 

3HF,YNH,F,5VOF;, obtained by adding ammonium fluoride in 
slight excess to the solution of vanadium pentoxide in hydrofluoric 
acid, crystallises in large, colourless, four-sided prisms. 

3NH,F,V0,F crystallises from a solution of vanadium pentoxide in 
hydrofluoric acid when it is nearly neutralised with ammonia. The 
crystallography of the salt is given. 

HF,7NH,F,4VO.F separates. in white crystals from the solution 
of the last-named salt in warm water. 

2Nb,0;,3KF,5H,0 is obtained by melting niobium pentoxide (1 part) 
with potassium fluoride (3:25 parts) and treating the melt with water, 
when the salt remains undissolved as a crystalline powder. 

Nb,O,,KF,3H,0 is a prismatic, crystalline powder, obtained by 
fusing niobium pentoxide (1 part) with potassium fluoride (1°3—1°5 

arts). 

" The author reviews the work already done on the vanadium double 
fluorides, and concludes his paper with the following directions 
for extracting vanadic acid from the finery slag of Taberg :—300 
grams of the finely-powdered slag is mixed with 400 c.c. of hydro- 
chlorie acid (sp. gr. 1°18) and shaken. After 24 hours, water is added 
to make the bulk up to 14 litres, and the whole filtered through linen. 
Iron is then added, and, after the evolution of hydrogen has ceased, 
sodium acetate until the liquid is reddish-brown; finally, acetic acid and 
sodium phosphate are added until all iron, chromium, aluminium, and 
vanadium are precipitated as phosphates. The precipitate is mixed 
with sodium carbonate (0°5 part) and heated on an iron plate for 
4—# hour; the mass is treated with water, hydrochloric acid added 
to nearly neutralise the solution, which is then heated, filtered, and 
made acid with acetic acid; solid ammonium chloride is now added, 
when a red, crystalline ammonium vanadate, (NH,),0,2V.0,;,4H,0, 
separates; this is heated and the residual vanadium oxide treated with 
hot nitric acid at 110—120°, and converted into ammonium meta- 
vanadate by evaporating off the nitric acid, dissolving in ammonia, and 
erystallising ; pure vanadic acid is obtained from this salt by igniting 
and repeating the nitric acid treatment. 


Vapour-density of Antimony Pentachloride. By R. Anscuiirz 
and N. P. Evans (Annalen, 253, 95—105).—By means of a modification 
of La Coste’s apparatus, the authors have attempted to determine the 
density of the vapour of antimony pentachloride under reduced 
pressure. As antimony trichloride boils at 143—144° under 70 mm. 
pressure and antimony pentachloride boils at 102—103° under 68 mm. 
pressure, the determinations were made under 58 mm. pressure at a 
temperature of 218°. The mean of four determinations gave the 
value 10, the theoretical density being 10°33. It was impossible to 
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exclude all traces of moisture from the apparatus and avoid the 
formation of minute quantities of the monobydrate of antimony penia- 
W. 


chloride. 


Atomic Weight of Palladium. By E. H. Keiser (Amer. Chem. 
J., 11, 398—403).—Attempts were at first made to use the double 
chlorides of palladium with ammonium and with sodium, but they 
had to be abandoned, as these compounds contain water, from which 
it is almost impossible to completely free them; moreover, the 
dried salts are very hygroscopic, and absorb water rapidly while 
being weighed. 

Finally, the yellow, crystalline palladiodiammonium chloride, 
PdN,H,Cl2, was used; this is formed whenever hydrochloric acid is 
added to a solution of palladium chloride in excess of ammonia; it is 
a stable compound, and can be obtained very pure. It contains no 
water of crystallisation, can be dried completely, and is not hygro- 
scopic. When heated in a current of pure hydrogen, the colour 
changes from yellow to black, hydrogen being absorbed, and metallic 
palladium and ammonium chloride formed. On raising the tempera- 
ture, the ammonium chloride volatilises, and spongy palladium is left 
behind ; this is cooled below a red heat in a current of hydrogen, and 
then the hydrogen is displaced by air; in this way the occlusion of 
hydrogen is prevented. The weight of palladium obtained from a 
known weight of the chloride is thus ascertained, and from this the 
atomic weight of palladium is calculated, assuming N = 1401, 
H = 1, Cl = 35°37. Two series of experiments were made; the 
palladammonium chloride used in the second series was prepared 
from the metallic palladium obtained in the first. The results give 


as mean value Pd = 106°35 :— 
Atomic weight. 


a, 


Series. Experiments. Mean. Maximum. Minimum. 
1, 1l 106°352 106°459 106-292 
II. 8 106°350 106°455 106°286 

C. F. B. 


Ruthenium Potassium Nitrites. By A. Jory and M. Vizes 
(Compt. rend., 109, 667—670; compare Abstr., 1889, p. 352).—If 
ruthenium chloride is added to a boiling solution of potassium 
nitrite until the precipitate which forms at first is redissolved, and 
the liquid is concentrated and allowed to cool, it deposits dichroic, 
orange-red, monoclinic prisms of 90° 10’. They are very soluble in 
water, can be purified by repeated recrystallisation without under- 
going alteration, and have the composition Ru,O,(N,0;),4KNO, or 
Ru,0,(NO).,(N203)2,4K NO). 

When the potassium nitrite is in excess, and prolonged ebullition is 
avoided, a pale-yellow, crystalline precipitate is obtained of the 
composition Ru,0.,(N203)2,8KNO, or Ru,0;(NO),,N,0;,8KNO,. Sepa- 
ration of the ruthenium is never complete, and the mother-liquor, on 
concentration, yields crystals of the first compound. The second salt 
1s converted into the first by prolonged ebullition with water, and the 
reverse change is effected by the addition of potassium nitrite. Ata 
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low temperature, the second salt crystallises with 2 mols. H,O. Other 
double nitrites seem to be formed, but are relatively very unstable. 

If the double nitrites are heated with ammonium chloride and 
hydrochloric acid, only part of the nitrogen is evolved and one atom 
of the nitrogen remains in combination with each atom of ruthenium. 
The solution when concentrated yields the potassium ruthenium 
nitrosochloride previously described (loc. ctt.). 

No compound was obtained corresponding with that to which 
Claus attributes the formula Ru(NO,);,3KNO,. C. H. B. 


Mineralogical Chemistry. 


Glaserite from Douglashall. By H. Biicxine (Zeit. Kryst. Min., 
15, 561—575).—In the astrakanite (bloedite) of Douglashall, crystals 
of potassium sodium sulphate have recently been found. The 
crystals vary from 5 to 20mm. in length. They have a hardness of 
2# to 3, and a sp. gr. of 2°650 to 2°656, the differences being due to 
small inclusions of rock-salt. The crystals belong to the hexagonal 
system, the axial ratio being a: c¢ = 1: 1:2879. These samples of 
crystals, easily soluble in water, gave on analysis the following 
results :— 


K,SO,. NaSO, MgSO, NaCl. Insol. H,0O and loss. _ Total. 

I. 66°5 22-0 — 101 0°4 1:0 100°0 
II. 67°3 182 — 1LL‘6 ss 2°9 100°0 
Ill. 58:7 19°5 3°4 14°4 01 39 100°0 


The author also gives crystallographical descriptions of bloedite, 
kainite, and boracite from the same locality. B. H. B. 


Atelestite from Schneeberg, in Saxony. By K. Busz (Zeit. 
Kryst. Min., 15, 625—627).—A specimen of this rare mineral from 
the Neuhilfe mine, at Schneeberg, gave on analysis results corre- 
sponding with the formula As,0,,3Bi,0;,2H,O. The axial ratio was 
calculated by G. v. Rath to be a:b: c = 0°869:1: 1822, 8 = 
110° 30’; whilst the author finds that it is 


a:b:¢ = 092974: 1:1°51227. B = 110° 25’. 
The hardness is 3}, and the sp. gr. 6°4. B. H. B. 


Artificial Preparation of Wollastonite. By A. Gorcru (Zeit. 
Kryst. Min., 15, 646; from Bull. Soc. fran. min., 10, 271).—One 
equivalent of CaCl, melted with one equivalent of precipitated 
silica, in the presence of steam, gives CaSiO,, whilst two equivalents 
of the former give Ca,SiO,, which, however, cannot be isolated in 
distizet crystals. With a larger excess of calcium chloride, the 
compound Ca.Cl,SiO; is obtained in rhombic crystals and pseudo- 
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hexagonal tablets, whose composition is probably Ca,Cl,SiO,. If 
1 gram of SiO., 15 grams of CaCl,, and 3 grams of NaCl are melted 
for half an hour in a current of moist air there is obtained, besides 
small quantities of the chlorides mentioned above and of tridymite, 
long prisms of wollastonite exhibiting the optical properties of the 
natural mineral. 


Anorthite and Enstatite. By K. v. Curousrscnorr (Zeit. Kryst. 
Min., 15, 649; from Bull. Soc. fran. min., 10, 329).—The olivine 
inclusions in the basalt of Wingendorf, in Silesia, contain anorthite 
(I) and almost colourless enstatite (II). Both minerals were isolated 
and analysed with the following results :— 


SiO,. Al,O;. Fe,O;. FeO. MgO. CaO. Na,O. K,O. Ignition. Total. 
I. 44°68 35°32 041 — 113 17°45 1:33 045 0°33 101°10 
ee ae 


Il. 56:96 079 — 3113365 432 traces 0:26 99°09 
B. H. B. 


Minerals from Fiskernas, in Greenland. By N. V. Ussine 
(Zeit. Kryst. Min., 15, 596—615).—1. Sapphirine.—The sapphirine- 
bearing rock belongs to the crystalline schist series. The sapphirine 
occurs in blue, tabular crystals, with distinct pleochroism. The axial 
ratio is calculated to be a: b: c = 0°65: 1: 0°93. 8B = 79° 30’. The 
hardness of sapphirine is 7}, and its sp. gr. is 3°486. Analysis gave 
the following results :— 


SiO,  Al,O;. -Fes03. FeO. | MgO. Ignition. Total. 
12°83 65°29 0°93 0°65 19°78 0°31 99°79 


Formula: Mg;Ali2Si20z;. 

2. Kornerupine.—This was described as a new mineral by Lorenzen. 
No crystallographical and optical examination has hitherto been 
made. The mineral belongs to the rhombic system, the axial ratio 
being a: b = 0°854:1. Its formula is MgAlI,SiO,. It is perhaps 
identical with the prismatine of Sauer. 

3. Gedrite—This mineral is found at Fiskernis in colourless 


grains or short prisms, having a hardness of 5:5 and asp. gr. of 3°100. 
Analysis gave the following results :— 


Si0,. Al,O;. Fe,O;, FeO. MgO. Na,O. H,0. Total. 
46:18 21:78 044 277 25:05 230 137 99°89 


Formula: (NaH),SiO:,6MgSi0;,2Al.0;. This variety of gedrite 
differs from all other rhombic amphiboles by its high percentage of 
alumina. 

4. Pargasite—This monosymmetric hornblende occurs in small, 
transparent grains, having a sp. gr. of 3°064, and giving on 
analysis— 


Si0,,  Al,O;. Cr,O;. ‘FeO. CaO. MgO. Ignition. Total. 

46°79 15°36 0°69 2°38 13°11 2017 213 = 100°63 
B. H. B. 
c2 
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Artificial Fayalite. By A. Firxer (Zeit. Kryst. Min. 15, 
652—653; from Ann. Soc. géol. Belg., 14, 196).—A slag from the 
Oagrée ironworks analysed by the author gave the following 
results :-— 

SiO}. FeO.  Fe,0;. Mno. 8. P. Total. 
28:00 6200 930 0-97 014 O50 10091 


The hardness is 6, and the sp. gr. 4°212. B. H. B. 


Organic Chemistry. 


Tetrabromides of Diallyl. By G. Ciawicran and F. Anpertint 
(Ber., 22, 2497—2500).—A small quantity of an oily bromide, 
C,H, Br, is formed in preparing diallyl tetrabromide (m. p. 63°) by 
treating the hydrocarbon with bromine; when the crude product is 
crystallised from alcohol, the liquid bromide remains in solution. It 
boils at 135 —140° (about 8 mm.) with slight decomposition, and its 
molecular weight, determined by Raoult’s method in benzene solu- 
tion, was found to be 325 as the average of two experiments. 

F. S. K. 
y-Pentyleneglycol and its Anhydride (Tetrahydromethyl- 
furfuran). By A. Lipp (Ber., 22, 2567—2573).—--Pentyleneglycol 
(Freer and Perkin, Trans., 1887, 836) mixes in all proportions with 
water, alcohol, and chloroform, is rather sparingly soluble in ether in 
presence of moisture, and is insoluble in light petroleum. At —18°, it 
is quite viscid. It boils at 219—220° (under 713 mm. pressure), and 
does not decompose at 236°. Sp. gr. = 1:0003 at 0° (water at 0° = 1). 
When heated with 35—40 per cent. hydrobromic acid for one hour at 
100°, the anhydride is formed ; this boils at 77—79° ; sp. gr. = 0°8748 
at O° (water at 0° = 1). It is not changed when heated with water 
at 200—210°. Ammonia is also without action on it at 200°. 
y-Pentylene dibromide, CHBrMe’CH,°CH,CH,Br, is obtained by 
heating the glycol or the anhydride with 3 to 4 parts of fuming hydro- 
bromic acid for three hours at 100°. It boils at 200—202° with partial 
decomposition, is insoluble in water, readily soluble in alcohol, ether, 
chloroform, and carbon bisulphide. N. H. M. 


Action of Lead Peroxide on Organic Substances in Alkaline 
Solution. By M. Griser and T. Morawsxt (Monatsh., 10, 578-- 
584).—When a mixture of glycerol (2 grams), sodium or potassium 
hydroxide (5—10 grams), and lead peroxide (25 grams) contained in 
water (100 c.c.) is gently heated, a vigorous evolution of hydrogen 
occurs, sodium or potassium formate being simultaneously formed, 
according to the equation C,;H,O; + 30 = H, + 3H-COOH. 
About 97 per cent. of the theoretical quantity of formic acid is 
produced. 

Under somewhat similar circumstances ethylene glycol also yields 
hydrogen and formic acid (yield about 60 per cent.), C,H,O, + 20 = 
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H, + 2CH,0,. The authors intend to study the behaviour of lead 
peroxide with polyhydric alcohols in alkaline solution. 
G. T. M. 


Action of Ammoniacal Cupric Oxide on Carbon Compounds. 
By C. Vincent and DetacnanaL (Compt. rend., 109, 615—616).— 
Pure sorbite is completely precipitated by ammoniacal cupric oxide, 
and hence cannot be separated from mannitol by means of this reagent 
(compare Guignet, Abstr., 1889, 1133). C. H. B. 


Action of Cuprammonium Sulphate on Sorbite. By 
C. E. Guienert (Compt. rend., 109, 645).—Cuprammonium sulphate un- 
doubtedly precipitates sorbite (preceding abstract), but it precipi- 
tates mannitol more rapidly, and by fractional precipitation the author 
has been able repeatedly to separate pure mannitol from liquids which 
also contained sorbite. C. H. B. 


Sorbite. By C. Vincent and Detacuanat (Compt. rend., 109, 
676—679).—Sorbite exists in the fruit of all the rosacew, and espe- 
cially in pears, cherries, and plums, which contain 0°7 to 0°8 per cent. 

When heated with concentrated hydriodic aeid, it yields B-hexyl 
iodide, which boils at 167° undera pressure of 753 mm. ; when heated 
with alcoholic potash, it yields B-hexylene, boiling at 68°5 under a 
pressure of 735 mm., and acetic and butyric aeids when oxidised. 
90 c.c. of water and 35 grams of red phosphorus were gradually 
mixed with 150 grams of iodine in a capacious retort, 60 grams of 
crystallised sorbite was added, and the mixture gently heated. An 
energetic reaction took place, and f-hexyl iodide was obtained in 
almost theoretical quantity, no resinous products being formed. 

Mannitol yields the same B-hexyl! iodide when treated with hydriodic 
acid. 

When heated with acetic anhydride and a small quantity of zinc 
chloride, sorbite yields a hexacetate, C;sH,(OAc),, which is obtained 
as a very thick, colourless syrup, on washing the crude product with 
water, dissolving in ether, and evaporating the filtered ethereal solu- 
tions. 

It follows from these results that the constitution of anhydrous 


sorbite is C.H,(OH),. C. H. B. 


Transformation of Cane Sugar into Dextrose. By J. Bock 
(Chem. Centr., 1889, ii, 30, from Oster-ungar. Zeit. Zucker. Ind. 
Tandw., 18, 194).—Cherries which had been preserved by heating 
with a hot concentrated solution of cane-sugar, and which had 
kept perfectly sound during the winter, were allowed to remain for 
four or five days in a loosely covered dish, when it was found that 
they were coatedwith a white, crystalline mass, which, after separation 
and recrystallisation, proved to be dextrose. Levulose was not 
found. ‘The exact circumstances under which this change took place 
could not be determined. J. W. L. 


Raffinose. By Berrugtor (Compt. rend., 109, 548—550).—The 
ordinary crystals of raflinose are generally regarded as having the 
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composition C,,H»O, + 5H,0, but raffinose from cotton seed sepa- 
rates from dilute alcohol in the form of a syrup, which gradually 
solidifies to lamellar crystals which contain 6 mols. H,O and are 
different from the ordinary crystals. The rotatory power of their 
solution is, however, the same as that of a solution of the ordinary 
crystals. 

The author confirms Tollens’ observation, that good beer yeast fer- 
ments raffinose completely, but that weak yeast ferments only about 
one-third even after 48 hours, although during the same time it will 
completely ferment saccharose and glucose. It seems most probable 
that under these conditions raffinose splits up into glucose, which 
ferments, and either a saccharose which has a small reducing power 
like lactose, or a mixture of two glucoses only one of which has 
reducing power. C. H. B. 


Fermentation of Raffinose by Beer Yeast. By D. Lotsrau 
(Compt. rend., 109, 614—615).—In a sealed paper, dated March 5th, 
1888, the author described the following results. Raffinose is com. 
pletely fermented by low beer yeast, but with high beer yeast only 
about one-third of the total possible alcohol is formed, whilst the 
solution has a reducing power equivalent to that of a quantity of 
glucuse, equivalent to the amount of raffinose which has been fer- 
mented. I1t is probable that 2 mols. of raffinose are converted into 
1 mol. of levogyrate glucose, which always ferments, and twice the 


quantity of a dextrogyrate componnd which is not fermented by high 
yeast. Prolonged contact with acids converts this compound into 
glucose, which is completely fermented by both forms of yeast. 

This difference in behaviour with raffinose may be used as a means 
of distinguishing between high and low yeast (compare Berthelot, 
preceding abstract). C. H. B. 


Lactose. By E. W. T. Jones (Analyst, 14, 81—83).—Having 
obtained some very pure crystallised lactose, the author has redeter- 
mined the specific rotatory power and cupric reduction. For a solu- 
tion of 5 grams of the crystals, Cj.H»2O,, + H,O, in 100 c.c., pre- 
pared hot, and of sp. gr. 1018°6 at 15°5°, the values obtained are :— 


For CysH»0}, + H,0. For C,2H2,0)). 
[a]; = 57°5° 60°5° 


[a}p = 51-9 54°6 


CuO x 0°5723 = C,,.H..0)). 
CuO x 0°6024 = C,.H20,, + H,0. 


The determinations were made by O’Sullivan’s method, the cuprous 
oxide being converted into cupric oxide by careful ignition and 
weighed. 

Lactose is not affected optically, or in reducing power, by heating 
with citric acid, whilst cane sugar is completely inverted. The 
crystals do not lose their water by 24 hours’ heating in a water-oven, 
but if dissolved in water and re-dried, the anhydrous sugar is obtained 
in a few hours. M. J. S. 
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Methylhydrazine. By G. v. Briinine (Annalen, 253, 5—14).— 
In order to prepare methylhydrazine, nitrosomethylcarbamide, 
NO-NMe-CONH,, is first obtained by adding the theoretical quantity of 
solid sodium nitrite to a solution of methylearbamide nitrate mixed with 
powdered ice. Not more than 50 grams of methylcarbamide nitrate 
should be used in each operation. The nitroso-compound forms small, 
yellow, crystalline plates, and melts at 123—124° with decomposition. 
It is soluble in hot water, alcohol, and ether. The aqueous solution 
is decomposed by prolonged boiling. Methylhydrazine is prepared by 
adding zinc-dust (4 parts) in small quantities to the nitroso-compound 
suspended in water (6 parts) and acetic acid (24 parts); the tempe- 
rature of the mixture must be kept between 5° and 15°, and the 
operation lasts two to three hours. The product is filtered; the 
filtrate acidified with hydrochloric acid, concentrated, and the thick 
liquid boiled with 3 parts of strong hydrochloric acid for 12 hours 
in a flask provided with a reflux condenser, in order to decompose the 
carbamide; the well-cooled liquid is then mixed with an excess of 
sodium hydroxide, and distilled in a current of steam, the distilla- 
tion being stopped as soon as the distillate ceases to reduce Fehling’s 
solution. The distillate consists of an aqueous solution of methyl- 
hydrazine, ammonia, and methylamine. The latter compounds are 
removed by boiling the solution briskly for eight hours in a flask with 
a reflux condenser. The methylhydrazine is converted into the acid 
sulphate, which is deposited on the addition of absolute alcohol to the 
concentrated solution. The free base is obtained by decomposing a 
concentrated solution of the sulphate with sodium hydroxide. The 
last traces of water are removed by treating the base with barium 
oxide in sealed tubes at 100°. Methylhydrazine, NHMe-NH,, is a 
colourless, mobile liquid, fuming in damp air. It boils at 87° (745 mm.), 
and is miscible in all proportions with water, alcohol, and ether. It 
strongly reduces Fehling’s solution at the ordinary temperature, and 
attacks cork, caoutchouc, and the skin. The acid sulphate, 
N.H;Me,H,SO,, forms long white needles. It melts at 139°5°, and 
decomposes at 182°. Unlike the normal sulphate, it is insoluble in 
alcohol. The hydrochloride is precipitated from its alcoholic solution 
by ether. The oxalate is soluble in warm alcohol. The picrate is 
deposited from alcohol in yellow, needle-shaped crystals, and melts at 
162° with decomposition. Methylsemicarbazide, NH,*CO-N.H,Me, 
prepared by the action of potassium cyanate on methylhydrazine 
sulphate, crystallises in prismatic plates, and melts at 113°. It is 
freely soluble in water and alcohol. Methylphenylthiosemicarbazide, 
NHPh-CS-N,H2Me, is formed by the action of phenylthiocarbimide on 
an aqueous solution of methylhydrazine. This compound is soluble 
in water and alcohol, and melts at 143°; the aqueous solution is 
decomposed by mineral acids. Dibenzoylmethylhydrazine, N,HMeBz,, 
is freely soluble in alcohol and in dilute alkalis; it melts at 143°, and 
crystallises in colourless needles. Methylpicrazide, N,H,Me-C,H.(NO,)s, 
is formed when an alcoholic solution of picryl chloride is added to a 
solution of the base. It crystallises in yellow plates, melts at 171° 
with decomposition, and is freely soluble in alcohol and ether. 

Oxalyldimethylhydrazine, N,H,Me’C,0,,N,H,Me, melts at 221°, but 
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it begins to sublime about 160°. It is soluble in alcohol, and reduces 
Fehling’s solution when gently warmed. The nitroso-derivative 
crystallises in plates, and melts at 147° with decomposition. 

W. C. W. 

Action of Methylhydrazine on Dialdehydes and Diketones. 
By K. Koutrauscn (Annalen, 253, 15—24).—Methylphenylhydr- 
azine reacts with benzile at 100°, yielding benzilemethylphenylhydrazone, 
COPh:-CPh:N-NMePh, a crystalline substance freely soluble in alcohol, 
ether, and light petroleum. It melts at 55—56°, and is completely 
decomposed at 200°; it is also decomposed by strong hydrochloric 
acid at the ordinary temperature. Benzilemethylphenylosuzone, 
C,Ph.(N-NMePh),, is formed when a mixture of benzile (1 mol.) and 
methylphenylhydrazine (2; mols.) is heated at 120°; the crude 
product is treated with hot dilute sulphuric acid to remove the excess 
of base, and the red, crystalline mass which is deposited when the 
mixture cools is purified by recrystallisation from alcohol. The pure 
substance forms yellow needles soluble in ether and acetone, melts at 
17y—180°, and is decomposed at 220°; it is not readily attacked by 
strong hydrochloric acid. 

Glyoxalmethylphenylusazone, C,H,(N-NMePh),, is deposited as a 
yellow precipitate, when an aqueous solution of glyoxal is added to 
an acetic acid solution of methylphenylhydrazine. It melts at 
217—218°, and is completely decomposed at 250°. This osazone does 
not give a characteristic coloration with ferric chloride. 

Benzoylacetonemethylphenylhydrazone, CH,Ac’CPh:N-NMePh, is 
freely soluble in ether. It melts at 103—104°, and begins to decom- 
pose at 210°. 1’.2’.3'-Methylphenylacetylindole is formed when 
methylphenylhydrazone is fused with zinc chloride. The indole 
melts at 136°, and dissolves freely in glacial acetic acid. It is decom- 
posed by strong hydrochloric acid at 100°, yielding Degen’s 
1'.2-methylphenylindole (Abstr., 1887, 149). 

Acetylucetonemethylphenylhydrazine, CH,Ac‘CMe:N-MePh, is a 
yellow oil which can be distilled in a vacuum without decomposition. 
The compound formed by the action of methylphenylhydrazine on 
an excess of acetonylacetone could not be isolated, as it undergoes 
spontaneous decomposition, losing a molecule of water, and changing 
into the methylphenylamidodimethylpyrroline described by Knorr 
(Abstr., 1887, 276). 

Acetonylacetunemethylphenyldihydrazone, C,H,(CMe:NMePh),, is 
deposited in the form of an oil, which slowly crystallises when an 
aqueous solution of acetonylacetone is added to excess of methyl- 
phenylhydrazine dissolved in acetic acid. The crystals melt at 
143—144°, and dissolve in alcohol, ether, benzene, and light petroleum. 
The dibydrazone dissolves also in hydrochloric acid; when this solu- 
tion is heated, the preceding pyrroline-compound appears to be 
formed. W. C. W. 


Derivatives of Dichloromaleimide. By G. Ciamician and P. 
Sitper (Ber, 22, 2490—2497)—Chloranilidomaleimide (m. p. 
195—196°) is decomposed when heated above its melting point; it is 
soluble in ether and hot alcohol, but only sparingly in boiling water. 
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It dissolves in hot dilute sulphuric acid, yielding a colourless solution, 
and in alcoholic solutions dimethylaniline produces a reddish-brown 
coloration. 

Chloramidomaleimide, C,ClO.(NH,):NH, is obtained in small 
quantity when dichloromaleimide is heated under pressure with 
excess of alcoholic ammonia. It crystallises from water in golden 
needles, melts at 220°, and is soluble in alcohol and ether, but insoluble 
in benzene. It dissolves in alkalis with a yellow coloration, but the 
solution becomes colourless on heating. 

Dichloromaleamic acid, COOH:C,Cl,-CO-NH, + H,O, prepared by 
heating dichloromaleimide (8 grams) with ammonia (80 c.c.) in sealed 
tubes, separates from water in crystalline aggregates, melts at 175° 
with decomposition, and is soluble in ether, alcohol, and warm water, 
but insoluble in benzene. The silver salt, C,HCl,NO,Ag,, crystallises 
in colourless needles, and explodes when heated. 

An orange-red compound, C,.H,;N;0, or CisHisN;0., separates in 
crystals when dichloromaleimide is heated with phenylhydrazine in 
alcoholic solution. This substance crystallises from boiling acetone 
or glacial acetic acid in orange-red needles, melts at 269—271° with 
decomposition, and is only sparingly soluble in most ordinary solvents. 
It dissolves in concentrated sulphuric acid with an intense red 
coloration, and on adding water an orange-red, flocculent substance is 
precipitated. F. 8. K. 


Thioaldehydes. By E. Baumann and E. Fromm (Ber., 22, 2600— 
2609).—-Trithioaldehyde (Klinger, Abstr., 1879, 720) is formed 
when hydrogen sulphide is passed through a mixture of aldehyde 
(1 part) with alcohol previously saturated with hydrogen chloride 
(3 parts) ; crystals soon separate, and the whole becomes solid. The 
product is washed with water and crystallised from alcohol, from 
which it separates in long needles melting at 125—126°. A small 
amount of 2-trithioaldehyde, melting at 101—102°, is also formed, as 
well as a few crystals of a substance melting at 76°, possibly Marck- 
wald’s y-derivative (Abstr., 1886, 865). 

a-Trithioaldehyde is obtained as the chief product when equal parts 
of aldehyde, water, and strong hydrochloric acid are used. It crystal- 
lises from acetone in splendid prisms an inch long. The 8-compound 
is also formed. 

8-Thiobenzaldehyde and y-thiobenzaldehyde are formed when hydro- 
gen sulphide is passed through a mixture of benzaldehyde and alcoholic 
hydrogen chloride. The product is boiled with benzene until almost 
all is dissolved; on cooling, the f-compound separates in crystals 
having the composition 3C,H,S + C,H, (not C;H,S + C,H, Klinger) ; 
this gives up all the benzene at 160°, and a portion when kept at the 
ordinary temperature for a long time. 

y-Thiobenzaldehyde, C,H,S, crystallises from benzene in small, 
pointed needles melting at 166—167°. The crystals contain no 
benzene of crystallisation. When the solution in benzene is treated 
with iodine, the whole solidifies after some time, being converted into 
the B-derivative. 

When «a. or 8-trithioaldehyde is oxidised with potassium perman- 
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ganate, they both give as end-product a trisulphone, C,Hi.8;0,, 
together with products containing less oxygen (compare Guareschi, 
Abstr., 1884, 294). This forms slender needles, softens at 340°, 
becoming yellow, and sublimes at a higher temperature without melt- 
ing. It is almost insoluble in water, very sparingly soluble in alcohol, 
ether, chloroform, and benzene, more soluble in hot acetic acid; it 
also dissolves readily in strong nitric or sulphuric acid, but is pre- 
cipitated by water. Alkalis dissolve it readily, and it can be crystal- 
lised from ammonia and alkaline carbonates. The constitution of 
trithioaldehyde sulphone is S0.< CHM 80> OHMe. When an 
alcoholic alkaline solution of the substance is treated with methyl 
iodide, the compound C,H;.8;0,, melting at 302°, is formed. In a 
similar manner, ethyl-, ally!-, and benzyl-groups may be added. 
N. H. M. 


Thio-derivatives of Ketones, By E. Baumann and E. Fromm 
(Ber., 22, 2592—2599; compare Abstr., 1889, 852).—Thioacetone 
CSMe,, is formed as a readily volatile oil in the preparation of tri- 
thioacetone and tetrathioacetone (loc. cit.), but was not isolated owing 
to its instability and the difficulty of separating it from trithioacetone. 
It is also produced, together with ethyl sulphide and other sulphur- 
derivatives, when acetone-ethylmercaptole, CMe,(SEt)., is heated 
above 160°. Owing to the very unpleasant odour of the compound, 
which is stronger than that of any other known substance, the 
smallest traces of it being sufficient to infect whole districts, the study 
of the compound was not continued. 

Trithioacetone is decomposed by strong nitric acid with explosive 
violence. 

A further examination of the sulphone obtained by oxidising tri- 
thioacetone with potassium permanganate (loc. cit.), showed that this 
could be separated by crystallisation from alcohol into two substances. 
The more sparingly soluble compound, triacetonetrisulphone, CsHisS30., 
crystallises from glacial acetic acid in slender needles which melt at 
302° (uncorr.), and sublime readily. The more readily soluble com- 
pound, C,H,,8,0,, is probably trithioacetonedisulphone; it melts at 
208°. 

Acetonetrisulphone is not changed by acids and alkalis; it dis- 
solves in strong acids, and is precipitated by water unchanged. 
Boiling fuming nitric acid has no action on it. Its constitution is 

SO,.-CMe, 
probably CMe<g6,.CMe,> 50 

The compound C,H,.8,;0, dissolves in bromine, yielding an unstable 
bromine-derivative, which readily decomposes with evolution of hy- 
drogen bromide. When gently heated with fuming nitric acid, 
the compound is oxidised with formation of much sulphuric acid. 
Probably the substance has the constitution 8< OMe So.> CMe 

N. H. M. 


The Introduction of Acid Radicles into Ketone Molecules. 
By L. Cratsen (Bull. Soc. Chim. [3], 1, 496—510; compare Abstr., 
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1888, 666, 671, 676, and 1889, 534, 619, 850).—A résumé of the 
author’s already published work on this subject, concluding with a 
discussion as to the theory of the reactions. T. G. N. 


Substituted Acrylic and Propiolic Acids. By C. F. Manery 
and A. W. Smira (Ber., 22, 2659—2660).—When «-dichloracrylic 
acid is dissolved in carbon bisulphide, and chlorine passed through 
the solution whilst it is exposed to sunlight, tetrachloropropionic acid, 
C,HClCOOH, gradually crystallises out. It forms large, rhombic 
prisms, is soluble in carbon bisulphide, chloroform, and water, and 
melts at 76°. Its bariwm salt crystallises in prisms ; its calcium salt 
in needles; its potassium salt in plates. Its silver salt is very un- 
stable. 

When af-dichloracrylic acid is heated with hydrobromic acid in 
closed tubes at 110—120°, bromodichloropropionic acid is formed. It is 
soluble in water and boiling carbon bisulphide, crystallises in prisms, 
and melts at 75—76°. 

When an aqueous solution of bromopropiolic acid is mixed with 
hypocblorous acid and left in the dark, chlorobromhydroxyacrylic acid, 
C,.(OH)CIBr-COOH, is formed. It is easily soluble in boiling water, 
is crystalline, and melts at 104—105°. Its silver salt is soluble in 
nitric acid, and is very unstable in aqueous solution. L. T. T. 


Action of Phosphorus Pentachloride on Chloralide. Tetra- 
chlorethylidene Trichlorolactate. By R. Anscuiirz and A. R. 
Hastam (Annalen, 253, 121—131).—The compound of the composi- 
tion C;HC1,03, which the authors obtained by the action of phos- 
phorus pentachloride on chloralide (Abstr., 1887, 915), proves to be 
the tetrachlorethylidene trichlorolactate. It boils at 276° without 
decomposition. Methyl and ethyl alcohol act on this compound at 
the ordinary temperature, yielding hydrogen chloride and the ethyl 
or methyl salts of trichloracetic and trichlorolactic acids. Normal 
propyl and isobutyl alcohols act less energetically than ethyl alcohol. 
Normal propyl trichlorolactate boils at 115—117° under 12 mm. pressure, 
and at 248—250° under the ordinary atmospheric pressure. Its 
sp. gr. at 20°, compared with water at 4°, is 151628. Isobutyl tri- 
chlorolactate boils at 111—112° under 12 mm. pressure, and at 
236—238° under the normal. atmospheric pressure. Its sp. gr. at 20° 
is 153216. The chloride is slowly decomposed by water, yielding 
trichloracetic and trichlorolactic acids. These results indicate that 
the constitution of the chloride is represented by the formula 
CCl,C(OH) q 

b00—>CCr CCh. Ww. C. W. 


Derivatives of Ethyl Acetoacetate. By R. Scnénsropr 
(Annalen, 253, 168—205).—Ethyl monochloracetoacetate is formed 
by passing chlorine into ethyl cupracetoacetate suspended in chloro- 
form until the green colour of the compound changes to grey. By 
the prolonged action of chlorine, a dichloro-substitution-product is 
obtained. Analogous results are produced when bromine is used 
instead of chlorine; the ethylic salts of mono- and di-bromacetoacetic 
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acid have been described by Duisberg (Annalen, 213, 152 and 143). 
Ethyl iodacetoacetate, prepared by the action of iodine on ethyl cupr- 
acetoacetate, is a yellow oil, miscible with ether and alcohol. The 
alcoholic solution gives a blood-red coloration with ferric chloride. 
The compound is unstable. It decomposes at 25° in a vacuum, and its 
sp. gr. at 14° is 1:7053, compared with water at the same temperature. 
It is converted into ethyl monochloracetoacetate by the action of 
silver chloride, but with silver cyanide it yields hydrogen cyanide and 
ethyl succinosuccinate. The product of the action of silver nitrite on 
ethyl iodacetoacetate is a yelluw oil, probably ethyl nitroacetoacetate. 
This substance gives an intense blood-red coloration with ferric 
chloride and strong sulphuric acid. It does not yield an amido-com- 
pound on reduction with tin and hydrochloric acid, nor does it form a 
solid compound with hydroxylamine. It combines with phenylhydr- 
azine, yielding phenylmethy|l#senitrosopyrazolone[1 : 3: 4: 5], described 
by Knorr (Abstr., 1887, 602). The same compound is formed by the 
action of phenylhydrazine on the ethylic salt of monochlor-, brom-, 
or iod-acetate. The reaction may be represented as follows: CsH,ClO, 
+ 3NHPh-NH, = C,H,N;,0O,. + 2NH,Ph + NH,Cl + C,H,OH. 
Bender (Abstr., 1888, 53) has shown that in the ethereal solution, 
phenylhydrazine and ethyl monochloracetoacetate yield the ethylic 
salt of 8-phenyl azocrotonate. The author confirms the accuracy of this 
observation. 

Ethyl sodacetoacetate reacts with ethyl iodacetoacetate, yielding 
ethyl diacetosuccinate. Metallic silver eliminates the iodine from 
ethyl iodacetoacetate, and forms the ethyl diacetofumarate described 
by Just (Abstr., 1886, 141). Ethyl thiacetoacetate, first prepared by 
Buchka (Abstr., 1885, 1200), is formed by boiling sulphur in a solu- 
tion of ethyl cupracetoacetate in benzene. ‘In the presence of alcohol, 
phosphorus acts on ethyl cupracetoacetate, forming ethyl acetoacetate 
and triethyl phosphite. Arsenic trichloride is reduced by the copper 
compound, arsenic being liberated, and ethyl monochloracetoacetate 
formed. Ethyl cupracetoacetate is not attacked by cyanogen, but nitro- 
gen peroxide acts on it with formation of the nitro-compound which 
is produced by the action of silver nitrite on ethyl iodoacetoacetate. 

Attempts to displace a hydrogen-atom by copper in ethyl meth- 
acetoacetate were unsuccessful. W. C. W. 


Ethyl Thiacetoacetate. By K. Bucuxa and C. Spracue (Ber., 
22, 2541-2556; compare Buchka, Abstr., 1885, 1200; Delisle, 
Abstr., 1887, 915; and Schénbrodt, preceding abstraet).—Ethy] thi- 
acetoacetate is best prepared by Delisle’s method; 100 grams of 
ethyl acetoacetate yield 60—70 grams of pure ethyl thiacetoacetate. 
Molecular weight determinations by Raoult’s method in glacial acetic 
acid solution showed that the molecular formula was C,,H,,0,S. 
It melts at about 76°, but the melting point observed depends to a 
considerable extent on the rapidity of heating and on other conditions. 
The sodium-derivative, Cj.H,.O,SNa, is formed when ethyl thiaceto- 
acetate is treated with sodium in ethereal solution. 

When ethyl thiacetoacetate is treated with phenylhydrazine, 
hydrogen sulphide is evolved, and phenylmethylpyrazoloneketo- 
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phenylhydrazone (phenylmethylpyrazoloneazobenzene), melting at 
156°, identical with the compound obtained by Knorr (Abstr., 1887, 
601) is formed, together with a yellow substance which is insoluble in 
all ordinary neutral solvents. The compound obtained by Schén- 
brodt (loc. cit.) by treating ethyl chloro-, bromo-, or iodo-acetoacetate 
with phenylhydrazine, is not phenylmethylisenitrosopyrazolone, as 
stated by him, but is identical with the phenylmethylpyrazolone- 
ketophenylhydrazone referred to above. 

The yellow compound which is obtained together with phenyl- 
methylpyrazoloneketophenylhydrazone (see above) when ethyl thi- 
acetoacetate is treated with phenylhydrazine is decomposed when 
heated, but without melting ; it dissolves in alkalis, and is reprecipi- 
tated on adding acids. It seems to have the composition C)H,N,SU ; 
when heated with phenylhydrazine, it is converted into phenyl- 
methylpyrazoloneketophenylhydrazone with evolution of hydrogen 
sulphide, small quantities of di-phenylmethylpyrazolone being also 
formed. 

Paratolylmethylpyrazoloneketoparatolylhydrazone, 


CH-NHC< Gy NCHS 


is formed when ethyl thiacetoacetate is treated with paratolylhydr- 
azine; it crystallises from chlorofrom in orange needles, melting at 
216—217°. When excess of the hydrazine is employed in the above 
reaction, a compound, free from sulphur, and probably corresponding 
with di-phenylmethylpyrazolone is also obtained. If only a small quan- 
tity of the hydrazine is used, a sulphur compound, which is only 
soluble in alkalis, is formed; this substance is converted into tolyl- 
methylpyrazoloneketotolylhydrazone (m. p. 216—217°) when heated 
with paratolylhydrazine, and when heated with phenylhydrazine it 
yields a compound, probably tolylmethylpyrazoloneketophenylhydr- 
azone, which erystallises in red needles, melting at 186°. 

_ Ethyl thiacetoacetate combines with a-naphthylhydrazine, yielding 
similar compounds. F. 8. K. 


Dithioxamide (Cyanogen Disulphydrate). By J. Forminex 
(Ber., 22, 2655—2656). When a saturated solution of cupric sul- 
phate is treated with ammonia until the precipitate first formed is just 
redissolved, potassium cyanide added in quantity just sufficient to 
discharge the blue colour, and then a rapid stream of hydrogen chloride 
passed through the solution, the latter becomes first yellow, and then 
red; and if it is kept well cooled, small red crystals of the formula 
NH,CS-CS-NH, gradually separate out. L. T. T. 


Hydroxycitraconic Acid and its Derivatives. By P. Me.ixorr 
and M. Fetpmann (Annalen, 253, 87—95).—In dilute solutions, hypo- 
chlorous acid unites with citraconic acid to form chlorocitramalic 
acid, which has been described by Morawski (this Journ., 1875, 142), 
and by Gottlieb (Annalen, 160,101). The acid prepared by Gottlieb’s 
process melts at 139°. It is converted into Morawski’s hydroxycitra- 
conic acid by the addition of potassium hydroxide in alcoholic solution. 
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The precipitate of potassium chloride and hydroxycitraconate is 
washed with alcohol and ether. it is then dissolved in water, the 
hydroxy-acid liberated by sulphuric acid, and extracted with ether. 
The acid melts at 162°, as stated by Scherks (Abstr., 1885, 513). The 
ethyl salt, C;H,O(COOEt)., has the sp. gr. of 11376 at 0° and 1:1167 
at 22°, compared with water at the same temperatures. 

Hydroxycitraconic acid dissolves in strong hydrochloric acid at 0° ; 
and ether extracts from this solution a monochlorinated hydroxy-acid, 
OUOH-CH(OH)-CClMe-COOH, crystallising in rhombic plates, which 
is an isomeride of the acid formed by the union of hypochlorons acid 
and citraconic acid, COOH-CMe(OH)-CHCI-COOH. This acid 
melts at 162°, and forms unstable salts. The compound which is 
formed by the addition of hydrobromic acid to hydroxycitraconic acid 
has already been described by Scherks (loc. cit.). Hydroxycitraconic 
acid is a glycidic acid, as it is converted into amidocitramalic acid 
by the action of alcoholic ammonia at 100°. The amido-acid forms 
short prisms, which seem to belong to the monoclinic system; it 
reddens litmus and decomposes carbonates. 100 c.c. of water at 18° 
dissolve 31 grams of the acid. It is almost insoluble in hot alcohol. 
The calcium and barium salts are amorphous. The hydrochloride, 
OH-C;H,(NH,)(COOH),,HCI, forms transparent prisms, soluble in 
water and alcohol. It melts at 100° with decomposition. 

W. C. W. 


Acetonediacetic or Hydrochelidonic Acid. By J. Vornarp 
(Annalen, 253, 206—236).—The dilactone of diacetic acid is prepared 
by maintaining succinic acid in a state of slow ebullition for six hours. 
When a small quantity of the contents of the retort no longer 
solidifies on cooling, but remains as a greasy mass, the operation is 
complete. The crude product is repeatedly extracted with boiling 
chloroform ; on cooling, succinic anhydride is deposited in crystals, and 
the lactone remains in solution. The chloroform is removed by 
distillation, the residue dissolved in water, and the lactone is again 
extracted from this aqueous solution by chloroform. The lactone 
forms transparent rhombic prisms, a : b : c = 0°3649 : 1 : 0°9816, freely 
soluble in chloroform, acetone, ether, alcohol, benzene, and ethyl 
acetate. It melts at 75° and boils between 200 and 205° under 15 mm. 
pressure. The lactone dissolves in alkalis and in strong hydrochloric or 
hydrobromic acid yielding acetonediacetic acid, CO(CH,-CH,-COOH),, 
which is identical with the hydrochelidonic acid of Liebenand Haitinger 
(Monatsh., 5, 353), and with Marckwald’s propiondicarboxylic acid 
(Abstr., 1888, 678) 

The acid forms rhombic plates soluble in hot water and in alcohol. 
It melts at 143° and decomposes at a higher temperature. The 
normal salts of the alkali metals are very soluble in water and do not 
crystallise well. The acid potassium, sodium, and ammonium salts 
are anhydrous. The barium salt crystallises with 2 and with 2} mols. 
H,O. The manganese salt C,H,MnO, + 2H,0 forms pale pink needles. 
The zine and cadmium salts crystallise in six-sided plates containing 
2 mols. H,O. The silver salt C;H,Ag,O, is crystalline and insoluble in 
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water. The dimethyl salt melts at 56° and boils with decomposition 
at 276—277° (uncorr.). The sp. gr. of the diethyl salt is 1:0862 at 13°. 
Acetic chloride, acetic anhydride, and phosphoric anhydride convert 
the acid into the lactone. The phenylhydrazide of acetonediacetic acid 
melts at 107 —108°. The phenylhydrazide of the dimethyl salt melts 
at 88—90° and dissolves in ether, benzene, and hot alcohol. The 
corresponding diethyl compound melts at 67°. The oxime of the acid 
crystallises in prisms and melts with decomposition at 129°. The 
oximes of the dimethyl and diethyl salts form needles and melt at 52° 
and 38° respectively. W. C. W. 


Alkyl-derivatives of Methyluracil and Nitrouracil. By R. 
BeHREND (Annalen, 253, 65—68).—Ethy] bromide does not react with 
free methyluracil, but it acts on potassium methyluracil forming mono- 
methyluracil and dimethyluracil. It is probable that monethylmethy]- 
uracil is first formed. A portion of the monethylmethyluracil reacts 
with potassium methyluracil forming potassium monethylmethyluracil. 
This is attacked by ethyl bromide, yielding diethylmethyluracil. 
In a previous communication, the author stated that methyl iodide 
acts on potassium methyluracil, yielding trimethyluracil, and the 
dihydride of methyluracil ; he now finds that the supposed dihydride 
is identical with the dimethyluracil described by Hoffmann (next 
Abstract). Ww. Cc. W. 


Alkyl-derivatives of Methyluracil. By J. Horrmann (Annalen, 
253, 68—77).—Ethyl methyluracil and diethylmethyluracil are 
formed by the action of ethyl bromide or iodide (3 mols.) on potassium 
methyluracil (1 mol.) in sealed tubes at 150; the excess of ethyl 
bromide or iodide is removed from the crude product by distillation, 
the residue is dissolved in water, and the aqueous solution treated 
with chloroform. The chloroform extract is then dried and distilled, and 
the residue dissolved in boiling alcohol ; on cooling, crystals of ethyl- 
methyluracil are deposited. The mother-liquor contains monethyl- and 
diethyl-methyluracil. The former is deposited as a crystalline crust, 
but the diethyl-derivative can only be isolated by dropping a crystal 
of diethylmethyluracil into the mother-liquor, when crystallisation 
takes place. Kihylmethyluracil is deposited from ethyl bromide in 
prisms and from alcohol in needles. It is freely soluble in chloroform 
and in ethyl bromide, and is much more soluble in hot than in cold 
alcohol. A crystalline silver salt, C;H,EtAgN,O., is obtained when 
silver nitrate is added, in sufficient quantity to produce a permanent 
turbidity, to a solution of ethylmethyluracil in a 10 per cent. solution 
of potassium hydroxide. Diethylmethyluracil crystallises in rhombic 
plates and melts at 52—53°, dissolves freely in chloroform, alcohol, 
ether and water, and is decomposed by potassium hydroxide at the 
ordinary temperature with liberation of ethylamine. Methyl bromide 
acts on potassium methyluracil at 140°, forming dimethyluracil and tri- 
methyluracil. T'rimethyluracil melts at 10y°, crystallises in rhombic 
plates, and is freely soluble in chloroform, alcohol, and water, and 
sparingly soluble in ether. Dimethyluracil is insoluble in ether, but can 
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be recrystallised from hot alcohol. Methyluracil di-iodide, C;sH,N,O:Ik, is 
formed by the action of iodine dissolved in strong hydriodic acid on 
methyluracil. It is an unstable compound, dissolving with decompo- 
sition in water, alcohol, and chloroform. The di-iodide furms deep 
violet crystals. WwW. C. W. 


Nitrouracil-derivatives. By M. Lenmann (Annalen, 253, 
77—87).—Methylnitrouracil, C;H;N;O, + H,0, is formed by the 
action of methyl! iodide on potassium nitrouracil in sealed tubes at 
140°. It ecrystallises in long needles and is soluble in hot water. 
100 c.c. of water at 20° dissolve 0°714 gram, and 100 c.c. of alcohol 
at 17° dissolve 0°115 gram of the substance. It is less soluble in 
ether, chloroform, benzene, and methyl iodide than in water. The 
potassium, silver and barium salts are crystalline; the silver and 
barium salts are almost insoluble in cold water. Methylisobarbituric 
acid, C;H,N.0;, is deposited in crystals when methylnitrouracil is 
reduced by tin and hydrochloric acid; the mother-liquor contains 
methylamidouracil in small quantity. A neutral solution of methyl- 
amidouracil hydrochloride turns red on the addition of potassinm 
cyanate ; the colour is destroyed by hydrochloric acid, and methylhy- 
droxyxanthine, CsHsN,Qs, is deposited as a yellow, crystalline powder. 
100 c.c. of water at 16° dissolve 0°16 gram of methylhydroxyxan- 
thine. Methylnitrouracil is decomposed by baryta-water at 160—170°, 
with liberation of methylamine; dimethylnitrouracil under similar 
treatment yields dimethylamine. Dimethylnitrouracil melts at 154°5° 
and is deposited from hot water in needles containing 1 mol. H,0. 
It does not unite with bases to form salts. The constitution of 
methyl- and dimethyl-nitrouracil can be represented by the formule, 

H-CH NH-CM , 
CO<NMCO>CNO: and COCK GOSCNO:. — Methylnitro- 
methyluracil, prepared by the action of methyl iodide on potassium 
nitromethyluracil, crystallises in needles and melts at 149°. It 
unites with bases, forming crystalline salts. Hthylnitrowracil, 
C.H;N,0, + H,O, forms silky needles and melts at 194°5; it is de- 
posited from alcohol in anhydrous crystals, and is soluble in hot 
water, ether, chloroform, benzene, and ethyl bromide. The potassium 
and silver salts crystallise in needles. 

Ethylisobarbituric acid, C,H,N,O;, melts at 250°, but begins to 
decompose at 230°. It is soluble in hot, but almost insoluble in cold 
water. Ethylhdroxyzanthine crystallises in prisms which turn pink 
on exposure totheair. Ethylmethylnitrouracil, CO< Nihciy >CNO, 
crystallises from hot water in needles, containing 1 mol. H,O. The 
crystals effloresce; it melts at 109°. Methylethylnitrouracil, 
0<ene a SC:NO,, melts at 73° and crystallises in rhombohedra, 
containing 1 mol. H,O. The substance becomes anhydrous at 90°, 
and remains liquid at the ordinary temperature, but solidifies on the 
addition of water. It is freely soluble in alcohol and ether. 

W. C. W. 
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Fucusol. By Maquenne (Compt. rend., 109, 571--573).—Dried 
Fucus vesiculosus was heated in an oil-bath at 160° with 4°5 parts of 
sulphuric acid of 20° B and the product, after neutralisation, was 
distilled and fractionated. Small quantities of water and acetone 
were obtained, together with two fractions boiling at 162—163° and 
185—187° respectively. The fraction 162—163° consists of pure fur- 
furaldehyde : the fraction 185 —187° is methylfurfuraldehyde, a 
liquid of sp. gr. 1°105 at 15°. With ammonia, it yields a crystalline 
product closely resembling furfuramide; its hydrazone is an oily 
liquid ; with silver oxide, it yields methylpyromucic acid, melting at 
108—109°. When treated with hydriodic acid, it resinifies but does 
not carbonise, and does not become green; the product yields iodo- 
form when mixed with potassium hydroxide. With acetic anhydride 
in presence of fused sodium acetate, it yields methylfurfuracrylic 
acid melting at 157° and crystallising from boiling water or alcohol 
in small, white needles which retain about 4 mol. H,O. If methylfar- 
furaldehyde is heated with strong hydrochloric acid, it becomes green, 
a reaction which Stenhouse observed with fucusol. The following 
reaction serves to detect methylfurfuraldehyde in presence of a large 
proportion of furfuraldehyde. One drop of the liquid is dissolved in 
5—6 e.c. of alcohol of 90° and 1 c.c. of sulphuric acid of 60° is added 
slowly without agitation; a green coloration appears at the junction 
of the two liquids. The coloration persists even after agitation if 
the methylfurfuraldehyde is abundant, but changes to grey if furfur- 
aldehyde isin excess. The reaction is similar to that given by heptine 
(or its oxidation-products) from perseitol. 

This methylfurfuraldehyde is identical with that obtained by Hill 
from wood tar. 

Fucusol is not a distinct compound, as Stenhouse supposed, but is 
a mixture of furfuraldehyde with about 10 per cent. of methylfurfur- 
aldehyde. C. H. B. 


Relation between Sugars and Furfuran-derivatives. By 
Maquexne (Compt. rend., 109, 603—606).— Methylfurfuraldehyde. 
from Fucus (preceding Abstr.) yields acetic acid on oxidation, and 
hence contains a terminal methyl-group, and is one of the three 
isomerides which contain the methyl-group in the position 2, 3, or 4 
with respect to the aldehyde group. It has the same relation to isodul- 
citol or rhamnose, C.H,,.Us, a8 furfuraldehyde has to arabinose, C,H0;. 

Crystallised isodulcitol distilled with four times its weight of sul- 
phuric acid of 15 to 20° B yields a small quantity of acetone, together 
with pure methylfurfuraldehyde identical with that from Fucus vesi- 
culosus or wood tar, but no furfuraldehyde is obtained. Fischer 
and Tafel have shown that isodulcitol is an aldehyde derived from 
normal hexane, and according to Herzig it yields acetic acid on oxida- 
tion, and hence contains a terminal methyl-group. Its conversion 
into methylfurfuraldehyde would involve the union of the chains 
2 and 5 by means of an atom of oxygen, the methyl-group occupying’ 
the position 4, thus :— 


CMe:CH 
°<o(cHo OE: 


VOL. LVIII. 


34 ABSTRACTS OF CHEMICAL PAPERS. 


Since furfuraldehyde is obtained from arabinose by dehydration, 
it follows that isodulcitol is w-methylarabinose, a relation which has 
often been suggested, but has never previously been established. 

The yield of methylfurfuraldehyde from isodulcitol is small, but it 
suffices to detect the isodulcitol in substances in which its presence is 
not recognised by the usual methods, and it. has been detected in 
several plants in which it was not known to exist. Since Fucus vesicu- 
lusus yields methylfurfuraldehyde (loc. cit.), it would seem that isodul- 
citol exists in marine plants. C. H. B. 


Selenium and Oxygen-derivatives in the Benzene Series. 
By C. Cuasrié (Compt. rend., 109, 568—570).—The action of nitric 
acid on pheny] selenide (Abstr., 1889, 1167), yields nitro-derivatives ; 
potassium permanganate or chromic acid yields indefinite oxidation- 
products ; hydrogen peroxide and hydrochloric acid yield compounds 
in which oxygen has been introduced into the phenyl-group. 

The action of selenious chloride, SeOCI,, on benzene in presence of 
aluminium chloride yields two compounds according to the proportions 
of the reacting bodies. Diphenylselenone, SeOPh,, is an amber-yellow 
liquid which boils at 230° under a pressure of 65 mm.; sp. gr. at 
196 = 1°48. Theother product, PhSeO-C,H,Cl, crystallises in white, 
hexagonal, prismatic lamelle with a fatty lustre ; it melts at 94°, boils 
at 230° under a pressure of a few millimetres, is insoluble in water, 
but dissolves in alcohol, and is attacked by cold nitric acid. 

Diphenylselenine when treated with bromine water yields the com- 
pound, SeO(C,H,Br)., which crystallises from alcohol in modified 
rhombic prisms melting at 120°. When mixed with hydrogen 
peroxide and hydrochloric acid and treated with a current of 
air, diphenylselenine yields the compound, SeO(C,H,Cl), or 
PbSeO-C,H;Cl,, which crystallises from boiling alcohol in small, 
white prisms, melts at 159°, and is not attacked by cold nitric 
acid. 

The action of the compound Se(OH),Cl, on benzene in presence of 
aluminium chloride yields diphenylselenine and selenophenol. 

C. H. B. 

Action of Phosphorus Trichloride on Phenol. By R. 
Anscutirz and W. O. Emery (Amer. Chem. J., 11. 379—387).—By the 
action of phosphorus trichloride on phenol, the following three com- 
pounds were formed (compare Noack, Abstr., 1883, 735), and were 
separated by distillation under greatly diminished pressure :— 

. Phenylphosphoryl dichloride, PCl,,OPh; sp. gr. 1°3542 at 20° (water 
at 4° = 1); boiling at 90° under 11 mm. pressure ; diphenylphosphory 
chloride, PC1\(OPh),; sp. gr. 1°24378 at 2U° (water at 4° = 1); boil- 
ing at 172° under 11 mm. pressure; triphenyl phosphite, P(OPh);; 
sp. gr. 1:18428 at 20° (water at 4° = 1) ; boiling at 220° under 11 mm. 
pressure. 

The action of phosphorus pentachloride on the preceding com- 
pounds was investigated. In the cold, no action takes place; at 
100° crystalline compounds are formed, soluble in chloroform and 
carbon tetrachloride. Chlorine additive-products were almost cer- 
tainly formed, but they could not be isolated; they were, however, 
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obtained by passing dry chlorine over solutions of the phosphorous 
compounds in dry ether. Phenylphosphoryl tetrachloride, PClOPh, 
prepared from chlorine and phenylphosphoryl dichloride, forms small 
plates, soluble in chloroform and carbon tetrachloride, insoluble in 
ether; it is deliquescent, and is decomposed by water, normal phenyl 
phosphate being formed. With sulphurous anhydride, it behaves like 
the corresponding phosphenyl compound, giving thionyl chloride and 
the oxychloride, POCI,-OPh, boiling at 121—122° under 11 mm. 
pressure. Diphenylphosphoryl trichloride, PCl,(OPh),, formed from 
chlorine and diphenylphosphoryl] chloride, is a yellow oil, solidifying 
to minute crystals, soluble in chloroform, insoluble in ether; it easily 
decomposes when heated, and also when treated with water, in which 
ease phenyl phosphate is formed. T'riphenylphosphoryl dichloride, 
PCl,(OPh);, prepared from chlorine and phenyl phosphite, solidifies 
at a very low temperature ; when treated with water, it decomposes 
into phenyl phosphate and hydrochloric acid. 

By the addition of dry bromine to ethereal solutions of the mono- 
and di-chlorides, the compounds PCI,Br,0Ph and PCIBr.(OPh), 
were obtained ; these are very unstable substances. 

Phenylphosphoryl thiochloride, PSC),,OPh, was obtained by heating 
phenylphosphory] dichloride with sulphur at 190°; it has a sp. gr. of 
1:40593 at 20° (water at 4° = 1), boils at 119—120° under 11 mm. 
pressure, and is a highly refractive liquid, soluble in ether and chloro- 
form. Diphenylphosphoryl thiochloride, PSC1(OPh),, prepared from 
diphenylphosphoryl chloride and sulphur heated at 190°; melts at 
63—64°, and boils at 194° under 11 mm. pressure. Attempts to 
obtain the preceding two compounds by heating together phenol and 
phosphorus thiochloride were unsuccessful, hydrogen chloride and 
normal phenyl phosphate being formed. Triphenyl thiophosphate, 
PS(OPh);, was obtained by heating phenyl phosphite with sulphur at 
190° ; it forms crystalline needles melting at 49—50°, and boiling at 
245° under 11 mm. pressure; sp. gr. = 1°24411 at 20° (water at 4° = 1). 
It is found that these thio-compounds have very nearly the same 
melting points and boiling points as the corresponding oxy-com- 
pounds. 

The existence of the compound PCl,-OPh leads to the following 
view of the action of phosphorus pentachloride on hydroxy-com- 
pounds :— 


R-OH + PCl; = HCl + RO-PCl, and RO-PCl = POC); + RCI. 
C. F. B. 


Apiole. By G. Cramictan and P. Sizper (Ber., 22, 2481—2490; 
compare Abstr., 1888, 1100).—The authors give the name apionole to 
the tetrahydroxybenzene which forms the basis of apiole ; the dimethyl 
ether of tetrahydroxybenzene is, therefore, dimethylapionole, and 
“apione” is dimethylmethyleneapionole, 

Dimethylapionole, C§H:(OH).(OMe),., is obtained when apiolic acid’ 
(2'5 grams) is heated at 180° for 4 to 6 hours with potash (8 grams) 
and alcohol (10 c.c.). It melts at 105—106° and boils at 298°. In 
aqueous solutions, ferrous sulphate produces, after some time, a blue 
coloration, lead acetate a gelatinous precipitate, and silver nitrate a 
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crystalline precipitate, which immediately turns black. It dissolves 
in concentrated sulphuric acid, yielding a yellow solution, which 
quickly turns red, and on warming becomes violet. The diacetyl- 
derivative, C,H.(OMe),(OAc)., crystallises from alcohol, melts at 
144°, and is soluble in ether, warm alcohol, and glacial acetic acid, 
but only sparingly in hot, and insoluble in cold water. It dissolves 
in warm, concentrated sulphuric acid, yielding a colourless solution, 
* which turns yellow and then brown on heating more strongly. 

Tetramethylapionole, C;sH.(OMe),, prepared by treating the di- 
methy!l-derivative with methyl iodide in methyl alcoholic potash 
solution, crystallises from hot water in colourless needles, melts at 81°, 
and is readily soluble in alcohol, ether, benzene, acetone, and acetic 
acid, but only sparingly in water. It dissolves in concentrated sul- 
phuric acid, yielding a colourless solution, which turns brownish-red 
on warming, and in concentrated nitric acid with a yellow coloration. 
It is not acted on by hydrochloric acid at 100°, but at higher tem- 
peratures it is decomposed with evolution of methy] chloride. 

Apioneacrylic acid, CH,:0,:CsH(OMe),-CH:CH-COOH, prepared by 
boiling apiolaldehyde with acetic anhydride and sodium acetate, crystal- 
lises from hot alcohol] in small, yellow needles, melts at 196°, and is 
readily soluble in hot glacial acetic acid, benzene, and alcohol, but only 
sparingly in ether and hot water, and almost insoluble in cold water. It 
dissolves in concentrated sulphuric acid with a yellow coloration, the 
solution turning brown on warming. The sodium salt crystallises in 
microscopic needles, and is readily soluble in water; in an aqueous 
solution of the sodium salt, lead acetate, barium chloride, calcium 
chloride, or zinc sulphate produces a colourless, nickel nitrate or copper 
sulphate a green, cobalt nitrate a red, silver nitrate a light yellow, 
and ferric chloride a reddish-brown precipitate. 

Apionecrotonic acid, CH2:0,:CeH(OMe).°CH:CMe-COOH, prepared 
from apiolaldehyde in like manner, crystallises from alcohol in light 
yellow needles, melts at 209°, and is almost insoluble in water, but 
soluble in ether, hot alcohol, and hot acetic acid. It dissolves in con- 
centrated sulphuric acid with a yellow coloration, the solution turning 
bluish-green on warming. The sodium salt is readily soluble in 
water. The calciwm salt, (C;3H:30.).Ca + 5H,0, crystallises from hot 
water in broad, colourless needles, and loses its water at 100°. The 
silver salt, C,;H,;O,Ag, is colourless, and very sparingly soluble in 
water. In aqueous solutions of the sodium salt, barium chloride, 
magnesium sulphate, or zinc sulphate produces a white. crystalline 
precipitate, and solutions of copper, nickel, cobalt, and ferric salts also 
give a precipitation. When the calcium salt is distilled with lime, a 
small quantity of a crystalline compound, melting at 83°, is obtained. 

When calcium apiolate is distilled with lime, it yields a mixture of 
substances, some of which are volatile with steam; the non-volatile 
residue crystallises from alcohol in needles, melts at 71—72°, and 
seems to have the composition C,H,Os. 

The nitro-compound (m. p. 117—118°) previously described (Joc. 
cit.), and obtained by treating apiolic acid with nitric acid of sp. gr. 
1°4 in glacial acetic acid solution, has the composition C,H,N,O,, not 
C,H,N,0,, as previously given, and is probably dinitrapione. 
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The nitro-compound (m. p. 116°), prepared from isapiole by 
Ginsberg (Abstr., 1888, 722), is probably identical with dinitrapione, 
and the compound (m. p. 137—138°) obtained by the authors from 
apiolaldehyde is probably a nitro-derivative of adiatanite a 

Chlorination and Bromination of Aniline, Orthotoluidine, 
and Paratoluidine in presence of Excess of a Mineral Acid. 
By R. Harner (Ber., 22, 2524—2541)—When chlorine is passed 
into an ice-cold solution of aniline in excess of 97 per cent. sul- 
phuric acid for about 18 hours, almost the whole of the aniline 
remains unchanged, only small quantities of parachloraniline being 
formed. Under the same conditions, but employing 65 per cent. sul- 
phuric acid, symmetrical trichloraniline (m. p. 77°), traces of a com- 
pound melting at 63—64°, probably trichlorophenol (m. p. 67—68°), 
and considerable quantities of resinous products are formed, but a 
large quantity of aniline remains unchanged. Chlorine acts energetic- 
ally on aniline in 40 per cent. ice-cold sulphuric acid solution; the 
principa) product is trichloraniline, but trichlorophenol, resinous 
products, and traces of other compounds, probably chloraniline and 
dichloraniline, are also formed. 

When chlorine is passed into an ice-cold solution of aniline in 
excess of very concentrated (40 per cent.) hydrochloric acid for about 
18 hours, most of the base is converted into parachloraniline and tri- 
chloraniline, but considerable quantities remain unchanged. Tri- 
chloraniline is also formed when chlorine (4 mol.) is passed into a 
solution of aniline (1 mol.) in ice-cold, concentrated hydrochloric 
acid. In 30 per cent. ice-cold hydrochloric acid solution, chlorine 
acts on aniline much more readily; parachloraniline, dichloraniline, 
symmetrical trichloraniline, and other compounds, probably chloro- 
derivatives of phenol, are formed, and none of the base remains 
unchanged. In 20 per cent. hydrochloric acid solution under the 
same conditions, trichloraniline, chlorophenols, and large quantities of 
resinous products are formed. 

Bromine, even when added in large excess, has no appreciable 
action on aniline in 97 per cent. sulphuric acid solution ; after four 
months’ time, only small quantities of symmetrical tribromaniline are 
formed. If a small quantity of iodine is mixed with the bromine, 
the formation of tribromaniline takes place rather more readily. In 
65 per cent. and in 40 per cent. ice-cold sulphuric acid solution, 
aniline is acted on by excess of bromine, considerable quantities of tri- 
bromaniline being formed ; in the latter case small quantities of a 
compound, probably tribromophenol, are also formed. When aniline 
is treated with excess of bromine in 40 per cent. hydrochloric acid 
solution, a reaction immediately takes place, and the whole of the 
base is converted into tribromaniline; in 20 per cent. hydrochloric 
acid solution, small quantities of tribromophenol are also formed. 

Auiline hydrobromide is completely converted into tribromaniline 
when treated with excess of bromine in a concentrated ice-cold solu- 
tion of potassium bromide; the yield of the pure product is 90 per 
cent. of the theoretical quantity. 

When chlorine is passed into an ice-cold 97 per cent. sulphuric acid 
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solution of paratoluidine for about 24 hours, metachloroparatoluidine 
[Me : Cl: NH, = 1: 3: 4] and larger quantities of orthochloropara- 
toluidine [Me : Cl: NH, = 1: 2:4] are obtained, but a consider- 
able quantity of the base remains unchanged. In 40 per cent. hydro- 
chloric acid solution, the whole of the paratoluidine enters into 
reaction, yielding metachloroparatoluidine, metadichloroparatoluidine 
[Me : Cl,: NH, = 1:3:5:4], a crystalline compound, probably 
orthochloroparatoluidine, and oily products, probably chlorinated de- 
rivatives of cresol. 

When paratoluidine is treated with excess of bromine in 39 per 
cent. ice-cold hydrochloric acid solution, it is almost completely con- 
verted into metadibromoparatoluidine, melting at 73—74°, very small 
quantities of a bromocresol being also produced. In 65 per cent. 
suiphuric acid solution under the same conditions, large quantities of 
metadibromoparatoluidine are formed. 

When orthotoluidine is treated with excess of chlorine in 98 per 
cent. ice-cold sulphuric acid solution, it is partially converted into a 
chlorotoluidine; bromine under the same conditions has no appre- 
ciable action, even after eight days’ time. F. 8. K. 


Action of Nascent Nitrous Acid on various Amines and 
Phenols. By A. Denineer (J. pr. Chem. [2], 40, 296—302).—When 
sodium nitrite (3 mols.) acts on an aqueous acid solution of aniline, 
ortho- and para-nitrophenol and some resinous substances are pro- 
duced, in quantities dependent on the concentration, acidity, and 


temperature. The quantity of orthonitrophenol produced is greater, 
the more rapid the reaction, and the higher the temperature above 
65° ; it varies from 0 to 50 grams, whilst that of paranitrophenol varies 
from 0 to 33 grams per 100 grams of aniline. Air blown through the 
liquid diminishes the quantity of phenols produced, as also does the 
presence of oxidising or reducing substances. The nature of the acid 
has no apparent effect. To obtain the best yield, 10 grams of aniline, 
20 c.c. of sulphuric acid, and 80 c.c. of water are mixed and cooled to 
15°; 300 grams of sodium nitrite in 100 c.c. of water are then added, 
the solution heated in a water-bath and a large quantity of hot dilute 
sulphuric acid (1:1) immediately added. After the reaction, the 
ortho-compound is distilled over with steam, and the para-compound 
crystallised from the residue. Nitric oxide alone appears to be evolved 
during the reaction. 

If orthotoluidine (10 grams) be substitued for aniline in the above 
process, orthonitrocresol [Me : OH : NO, = 1 : 2: 3] (5to6 grams), 
melting at 68—69°, is obtained. By using a more dilute solution 
and allowing it to stand for 14 days at 15—2U° paranitrocresol 
[Me:OH: NO, =1:2:5], melting at 96° is obtained. With 
paratoluidine (100 grams) only one nitrocresol (138 grams), melting 
at 33—34°, is obtainable. 

By acting on diamidoparadiphenyl and diamidoparaditoly] respec- 
tively with sodium nitrite (6 mdls.) in the way described above, 
dinitrodiphenol (m. p. 260°) and dinitrodicresol (m. p. 270°) are pro- 
duced respectively. 

The sulphate of diamidodicresol (Abstr., 1888, 838), obtained by 
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reducing the dinitrocresol, is sparingly soluble in water; by diazo- 
tising it and decomposing with hot sulphuric acid, tetrahydroxydttolyl 
is obtained as a pleasant-smelling oil, which is volatile with steam ; 
its aqueous solution gives a yellowish-white precipitate with ferric 
chloride. 

With naphthylamine, the above treatment yields dinitronaphthol 
and a little nitronaphthol ; when a-naphthylamine is treated with 
2 mols. more sodium nitrite than is necessary for diazotising, and 
distilled at once with steam, A-nitro-z-naphthol (m.p. 128°) is ob- 
tained ; but if allowed to stand for 14 days at 10—-15° a-nitro-a- 
naphthol is formed. f-naphthylamine yields a-nitro-@-naphthol 
m. p. 103°). 

' Sti chandtic and orthotoluidinesulphonic acids yield by this treat- 
ment garnet-red crystals, which lose the sulphonic acid group when 
treated with super-heated steam and yield nitrophenol and nitro- 
cresol respectively. Naphthionic acid yields nitronaphtholsulphonic 
acid. 

Salicylic acid and its ethereal salts yield nitrosalicylic acid and its 
ethereal salts. 

A new substance is obtained when paraphenolsulphonic acid is 
treated with sodium nitrite and sulphuric acid; it is still under in- 
vestigation. A. G. B. 


Some Nitrated Diazoamido-compounds. By S. Niemen- 
towski (Ber., 22, 2562—2567).—When metanitraniline is diazotised 
in the manner described by Sandmeyer for paranitraniline (Abstr., 
1885, 981) a resinous precipitate is formed the moment the sodium 
nitrite solution is added. This can be afterwards separated from the 
metanitrobenzonitrile by steam distillation. It crystallises from amyl 
alcohol in lustrous, golden needles, which melt at 191—192° 
with decomposition. 1t has the formula C,,H,N;0,, and is identical 
with Griess’ metadiazoamidonitrobenzene’ (m. p. 195°5, Annalen, 
121, 272) and with Hallmann’s dinitroamidoazobenzene (m. p. 
175—176°, Ber., 9,389). In order to determine the constitution of 
the compound, a quantity of it was prepared by Hallmann’s method ; 
the substance prepared by this method when crystallised from amyl 
alcohol also gave the m. p. 195°. When the compound is heated 
with hydrochloric acid (sp. gr. = 1°17) for 10 hours at 185°, meta- 
chloronitrobenzene is formed. Amy] alcohol decomposes it at 185° 
with formation of metanitraniline and nitrobenzene. These reactions 
and the behaviour of the substance towards aromatic amines and 
phenols, with which it yields dyes, show that the compound is diazo- 
amidonitrobenzene. Hallmann’s method (loc. cit.) is @ very con- 
venient one for the preparation of nitrated diazoamido-com- 
pounds. 

Diazoamidonitrotoluene, CyH3N;0, (from metanitroparatoluidine), is 
prepared by treating metanitroparatoluidine (m. p. 114°, 30°4 grams), 
suspended in alcohol (250 grams) with nitric acid (sp. gr. 1°52, 
75 grams), and with a saturated solution of potassium nitrite 
(85 grams). It crystallises from amyl alcohol in dark reddish-brown 
branched needles, melts at 163°, dissolves very- sparingly in alcohol, 
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more readily in ether and carbon bisulphide, and very easily in 
cold benzene, acetone, and chloroform. When heated with alcohol 
at 170°, it is decomposed into metanitroparatoluidine and metanitro- 
toluene. 

Diazoamidonitrotoluene (from paranitro-orthotoluidine, m. p. 107") 
crystallises from alcohol in long, bright yellow needles, melts at 212° 
with decomposition, and is readily soluble in acetone, benzene, and 
chloroform. N. H. M. 


Trinitrohydrazobenzene. By E. Fiscugr (Annalen, 253, 1—5). 


—The author’s process for preparing trinitrohydrazobenzene from 
picry! chloride and phenylhydrazine has been criticised by Willgerodt 
and Ferko (Abstr., 1888, 830). In reply, the author maintains that 
the process yields good results, if the necessary conditions are a 
Ww. Cc. W. 


Symmetrical Nitrophenylhydrazines of the Aromatic Series. 
By C. Wittceropr (J. pr. Chem. [2], 40, 264—270).—Symmetrical 
picrylhydrazines are obtained by cohabating picryl chloride and the 
hydrochloride of the aromatic hydrazine (in molecular proportion) 
in alcohol at the ordinary temperature. Picrylphenylhydrazine, 
picrylorthotolylhydrazine, picrylparatolyhydrazine, and picryl-a-naph- 
thylhydrazine have been thus obtained. 

All these decompose before they melt, at temperatures dependent 
on their state of division; thus picrylphenylhydrazine in powder 
decomposes at 177°, whereas its crystals decompose at 181° (compare 
Abstr., 1888, 829). 

The author has studied the action of heat on the nitropheny]l- 
hydrazines in presence of various liquids and finds that the decom- 
positions which occur may be classified as follows :—(1.) The liquid 
does not decompose the nitrohydrazine per se; in this case the hydrazine 
hydrogen reduces the nitro-group to a nitroso-group; such liquids 
are water, dilute hydrochloric acid, benzene, and glacial acetic acid. 
(2.) The liquid is an oxidising agent; the nitrohydrazine is oxidised 
to a nitroazo-compound. (3.) The liquid decomposes the nitro- 
hydrazine altogether. (4.) The liquid acts as a reducing agent, such 
liquids being ethyl and methy] alcohols, formic acid, and acetone ; the 
first two and acetone convert picrylhydrazine into dinitrosonitroazo- 
benzene, melting at 219—220° ; formic acid converts it into a mixture 
of two substances, melting at 225° and 233°. (5.) The liquid is an 
organic base; in this case the nitrohydrazine is first converted into 
nitro-nitroso-azo-compounds, and these into polyazo-compounds. 

The paper concludes with a reply to Freund (Abstr., 1889, 977) whe 
criticises the author’s and Ferko’s former work (Abstr., 1888, 829). 

. G. B. 


Phenylhydrazone. By E. Fiscner and F. Acu (Annalen, 253, 
57—65).—Acetonedinitrophenylhydrazone, CoHN,O,, is prepared by 
slowly adding acetonephenylhydrazone (12 grams) to strong, colour- 
less nitric acid (25 grams) surrounded by a freezing mixture ; this 
solution is allowed to drop into 100 grams of well-cooled fuming 
nitric acid and the mixture is poured into ice water; the product is 
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‘extracted with small quantities of ether and the residue purified by 
recrystallisation from alcohol. It melts at 127° (uncorr.), is soluble 
in benzene, chloroform, ether, and in hot alcohol, and is quickly 
decomposed by hot alkaline solutions, but less readily by acids. 
Phenylhydrazonelevulinic anhydride is converted into the paranitro- 


derivative, NOrCHN<O6.¢9 > CH. by fuming nitricacid. This 
substance crystallises in flat needles of a yellow colour, is soluble in 
hot alcohol, benzene, and glacial acetic acid, and melts at 118—119°. 
The alcoholic solution is converted into paraphenylenediamine 
by reduction with zinc-dust and acetic acid. Warm alcoholic potas- 
sium hydroxide or warm concentrated hydrochloric acid converts 
the anhydride into _ paranitrophenylhydrazonelevulinic acid, 
NO,C;HyNH-N:CMe’C,H,COOH. This acid forms orange-coloured 
needles soluble in acetone and hot alcohol; it also dissolves in 
alkalis, forming intense deep-red solutions. It darkens at 190° and 
melts with decomposition at 200°. The ethyl salt melts at 156—157° 
with slight decomposition. It crystallises in needles and dissolves 
freely in hot alcohol, benzene, and glacial acetic acid. 

The hydrazones of acetone and of acetaldehyde, propaldehyde, and 
cnanthaldehyde are decomposed by gently warming with pyruvic 
acid ; acetone or aldehyde is liberated and phenylhydrazonepyruvic 
acid is produced. The ketones and y-ketonic acids behave in the 
same way. 

Paranitrophenylhydrazonepyruvic acid, NO.C,5HyNH-N:CMe-COOH, 
is precipitated when pyruvic acid is added to a hot dilute solution of 
nitrophenylhydrazonelevulinic acid in hydrochloric acid. The acid 
is soluble in acetone and in warm alcohol, and is decomposed by heat. 


Amidoximes and Azoximes. By F. Tiemann (Ber., 22, 2391— 
2395; compare Abst., 1886, 875).—The conversion of nitriles into 
amidoximes by the action of hydroxylamine may be considered to be 
a general reaction, as hitherto it has been found to apply to all cases, 
except that of nitriles such as pentamethylbenzonitrile, which cannot 
be, or are only with difficulty, converted into the corresponding 
acid by the usual reagents. Asa rule, the formation of the amid- 
oxime takes place much more slowly with nitriles of high molecular 
weight and rich in carbon, and the acid character of the product is 
Jess marked. 

The amidoximes combine readily with hydrogen cyanate, phenyl- 
carbimide, and phenylthiocarbimide, yielding uramidoximes, phenyl- 
uramidoximes, and phenylthiuramidoximes. The ethy|-derivatives 
of the amidoximes also combine with phenylthiocarbimide and with 
phenylcarbimide. F. 8. K. 


Phenylallenylamidoxime-derivatives. By H. Wourr (Ber., 
22, 2395—2401 ; compare Abstr., 1886, 798).—Phenylallenylethoxime 
nitrite, CHPh:CH-C(N-OEt)-O-NO, separates in colourless needles 
when a solution of phenylallenylamidethoxime (1 mol.) in dilute 
sulphuric acid is treated with sodium nitrite (2 mols.) in the cold. 
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It turns yellow after a short time and is very unstable, exploding 
slightly when treated with concentrated sulphuric acid, or when 
heated quickly. It melts at 61°, is readily soluble in alcohol, chloro- 
form, benzene, and ether, but only sparingly in light petroleum, and 
almost insoluble in water. It can be crystallised from alcohol at 
temperatures below 55°, but slight decomposition occurs. It is 
decomposed by acids or alkalis, yielding cinnamic acid. The chloride, 
CHPh:CH-CCI:N-OEt, separates as a yellowish oil when the amid- 
ethoxime is dissolved in excess of hydrochloric acid, and the solution 
treated with sodium nitrite. It is soluble in ether, alcohol, benzene. 
and chloroform, but only sparingly soluble in light petroleum and 
carbon bisulphide, and almost insoluble in water; it is not decom- 
posed when warmed for a short time with acids or bases. 
Phenyldibromopropenylethowime chloride, CHBrPh-CHBr-CCI:N-OEt, 
prepared by warming the chloride with a slight excess of bromine, is 
a solid compound readily soluble in ether, benzene, and chloroform, 
but only sparingly in light petroleum, and insoluble in water. 
Phenylallenylphenyluramidethoxime, 


CHPh:CH-C(NOEt)-NH:CO-N HPh, 


obtained by treating phenylallenylamidethoxime with phenylcarb- 

imide, crystallises from dilute alcohol in colourless needles, melts at 

155—156°, and is readily soluble in alcohol, ether, benzene, and 

chloroform, but only sparingly in light petroleum, hot water, and 

hydrochloric acid, and insoluble in potash and cold water. 
Phenylallenylphenyluramidoxime, 


CHPh:CH:C(NOH):-NH:CO-NHPh, 


prepared in like manner from phenylallenylamidoxime, crystallises 
from dilute alcohol in colourless needles, melts at 158—159°, and is 
readily soluble in ether, but only moderately so in benzene and 
chloroform, sparingly in light petroleum, and insoluble in cold 
water; it is only very sparingly soluble in acids and alkalis. 
Phenylallenyluramidozime, CHPh:CH:C(NOH)-NH:CO-NH,, sepa- 
rates in colourless needles when an aqueous solution of phenylallenyl- 
amidoxime hydrochloride is treated with potassium cyanate; it melts 
at 158—159°, and is readily soluble in alcohol and ether, but only 
moderately in benzene and chloroform, and sparingly in light petro- 
leum and cold water. It forms salts with acids, and dissolves 
unchanged in alkalis, but when treated with concentrated acids or 
alkalis at the ordinary temperature, it is reconverted into the amid- 
oxime. The platinochloride, (CijoH,N;02)2,H,PtCh, is crystalline. 
Ethyl phenylallenylamidoximecarbozylate, 


CHPh:CH-C(NH,):N-O-COOEt, 


is obtained, together with the hydrochloride of the amidoxime, when 
phenylallenylamidoxime (2 mols.) is treated with ethyl chlorocarb- 
onate (1 mol.) in benzene solution. It is a crystalline, unstable 
compound, melts at 101°, and is readily soluble in ether, alcohol, 
chloroform, and benzene, but only sparingly in light petroleum, and 
insoluble in water. 
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Phenylalleny carbonylimidowime, CHPh:CH-C<N sy.c¢>» is formed 


when the preceding compound is warmed with alkalis, or heated 
above its melting point. It crystallises from dilute alcohol in slender 
needles, melts at 199—200°, and is readily soluble in alcohol, ether, 
benzene, and chloroform, but only sparingly in light petroleum, and is 
insoluble in cold water. It has an acid reaction, and in neutral solu- 
tions of the ammonium-derivative, silver nitrate produces a white, 
and copper sulphate a green precipitate. F. 8. K. 


Substituted Amidoximes. By H. Miituer (Ber., 22, 2401— 
2412; compare Abstr., 1886, 875).—Benzenylphenylcarbonylimid- 
oxime, melting at 166—167°, is formed, together with benzylanil- 
idoxime hydrochloride, when benzenylanilidoxime is treated with 
carbony! chloride in benzene solution. 

Benzenylanilidoxime combines with chloral in the cold, forming a 
colourless, flocculent compound, NHPh-CPh:NOH,C,CI,OH, which 
melts at 128—130°, is readily soluble in alcohol, ether, chloroform, 
and benzene, and is decomposed by concentrated acids and boiling 
water. 

Ethylbenzamide, COPh:-NHEt, prepared by gradually adding 
benzoic chloride to an ethereal solution of ethylamine in the cold, 
separates from ether in large crystals, melts at 69—70°, and is soluble 
in water, benzene, chloroform, and alcohol, but only sparingly in 
light petroleum ; it is moderately easily soluble in hydrochloric acid, 
but insoluble in soda. 

Benzoparatoluidide, COPh-NH-C,H,Me, prepared from benzoic 
chloride and toluidine in like manner, crystallises in plates, and 
melts at 157—158°. 

Thiobenzoparatoluidide, CSPh-NH-C,H,Me, is best prepared by 
warming the preceding compound with phosphorus pentasulphide ; 
it crystallises from dilute alcohol in long yellow needles, melts at 
128—129°, and is readily soluble in alcohol, ether, chloroform, 
benzene, light petroleum, and soda, but insoluble in water. 

Benzenylparatoluidoxime, NOH:CPh:NH-C,H,Me, prepared by 
heating thiobenzotoluidine with hydroxylamine hydrochloride and 
sodium carbonate in dilute alcoholic solution, crystallises from dilute 
alcohol in long, colourless needles, melts at 176°, and is readily 
soluble in ether, chloroform, benzene, acids, and alkalis, but only 
moderately so in hot water. The hydrochloride, C,yH,,N,O,HCI, 
crystallises in colourless needles, and is sparingly soluble in water. 


Benzenylparatoluylearbonylimidoxime, CH Me< Cy 'SNO, pre- 


pared by treating benzenyltoluidoxime with ethyl chlorocarbonate in 
chloroform solution, crystallises from dilute alcohol in yellowish 
needles, melts at 163°, and is readily soluble in ether, chloroform, 
a and light petroleum, but insoluble in water, acids, and 
alkalis. 

Ethenylanilidoxime, NOH:CMe-‘NHPh (m.p. 120—121°), is obtained 
when thiacetanilide is boiled with an alcoholic solution of hydroxyl- 
amine hydrochloride and sodium carbonate. The hydrochloride, 
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C,H,.N,O, HCl, crystallises in colourless needles. The platinochloride, 
(CysHwN.0).,H,PtCl, crystallises in slender, yellow needles. The 
benzoyl-derivative, NOBz:CMe-NHPh, crystallises from dilute alcohol 
in colourless needles, melts at 110°, and is soluble in benzene, chloro- 
form, and ether, but insoluble in water and light petroleum. 
Methenylanilidoxime, NOH:CH-NHPh, prepared in like manner, 
crystallises from a mixture of benzene and light petroleum in colour- 
less needles, melts at 116°, and is moderately easily soluble in water, 
alcohol, ether, chloroform, and benzene, but almost insoluble in light 
petroleum. The hydrochloride, C,HgN,0,HCI, crystallises in needles. 
The platinochloride, (C;H,N,O).,H,PtCl,, crystallises in yellowish 
needles. The benzoyl-derivative, NOBz.CH:NHPh, crystallises in 
colourless needles, melts at 144—145°, and is moderately easily 
soluble in alcohol, ether, chloroform, and benzene, but almost in- 
soluble in water and light petroleum. F. 8S. K. 


Action of Acetaldehyde and of Ethyl Acetoacetate on 
Benzenylamidoxime. By F. Tiemann (Ber., 22, 2412—2417).— 


Ethylidenebenzenylamidoxime, CPh<N>CHMe, separates in rhom- 


prisms, when an aqueous solution of acetaldehyde (1 mol.) and benz- 
enylamidoxime (1 mol.) is kept for some time in a warm place. It 
melts at 82°, and is readily soluble in alcohol, ether, acetone, and 
benzene, but only sparingly in hot, and insoluble in cold water ; it is 
decomposed when heated with acids. The hydrochloride, C,sHjN,0,HCI, 
prepared by passing hydrogen chloride into an ethereal solution of 
the base, is crystalline. The platinochloride, (CgHiN.O)2,H2PtCl,, is 
an orange-yellow compound, soluble in alcohol and decomposed by 
water. The base is converted into benzenylethenylazoxime by potas- 
sium permanganate in cold, dilute sulphuric acid solution. 


Benzenylacetoethenylazoxime, CPh<NYS0-CH, Ac, prepared by 


heating benzenylamidoxime with ethyl acetoacetate, crystallises from 
boiling water in short, yellowish prisms, melts at 86°, and is readily 
soluble in alcohol, ether, benzene, and acetone, but only sparingly in 
light petroleum and boiling water; it dissolves freely in alkalis, but 
is insoluble in acids. When boiled with alkalis, it is decomposed into 
benzenylethenylazoxime and acetic acid. The owime, CyH,,N;0,, 
crystallises from alcohol in colourless needles, melts at 80°, and is 
soluble in ether, benzene, and hot water, but almost insoluble in light 
petroleum and cold water. It is a feeble acid, and reduces Fehling’s 
solution on warming. The hydrazone, Cy;H,.N,O, prepared by heating 
the ketone with phenylhydrazine, crystallises from dilute alcohol in 
yellowish needles, melts at 126°, and is insoluble in water and light 
petroleum, but readily soluble in alcohol, ether, benzene, = — 

Paranitrobenzenylamidoxime and Paramethylorthonitro- 
benzenylamidoxime. By J. Weise (Ber., 22, 2418—2432).— 
Paranitrobenzenylamidoxime, NO.CsHyC(NH.):NOH, is obtained, 
together with paranitrobenzamide (m.p. 197°); when paranitrobenzo- 
nitrile, prepared from paranitraniline by Sandmeyer’s method, is 
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digested with hydroxylamine hydrochloride and sodium carbonate in 
aqueous solution. It crystallises in yellow needles, melts at 169°, 
distils without decomposition, and gives all the reactions of amid- 
oximes ; it is moderately easily soluble in alcohol and hot water, but 
rather sparingly in benzene, ether, and chloroform, and insoluble in 
light petroleam. The hydrochloride, C;H,N;0;,HCI, crystallises from 
water in colourless, hygroscopic needles, melts at 185° with decompo- 
sition, and is soluble in alcohol, but is reprecipitated on adding ether. 
The ethyl-derivative, NO,.-C,H,C(NH,):N-OEt, is obtained by 
treating the amidoxime with sodium ethoxide and digesting the 
resulting deep-red solution with ethyl iodide; it is best obtained in a 
pure state by decomposing the hydrochloride with dilute soda. It 
forms large, yellow, prismatic crystals, melts at 59—60°, and is 
readily soluble in alcohol and ether, but only moderately so in benzene, 
and sparingly in light petroleum and hot water. The hydrochloride 
separates from alcoholic ether in colourless crystals. 
Paranitrobenzenylethenylazoxime, N 0,0,H- 05 u>CMe, prepared 
by dissolving the amidoxime in acetic anhydride, crystallises in 
colourless plates, melts at 144°, and is readily soluble in alcohol, 
ether, and benzene, but only very sparingly in hot water. The corre- 


sponding benzenyl-compound, NO,C.H-os’ N>OPh, prepared by 


warming the amidoxime with benzoic chloride, crystallises from 
alcohol in small, colourless needles, melts at 198°, and sublimes with- 
out decomposition when heated slowly, but explodes when heated 
quickly. It is insoluble in light petroleum, and only moderately 
soluble in alcohol, but readily in ether, benzene, and glacial acetic 
acid. 

Ethyl paranitrobenzenylamidoximecarbozylate, 


NO,: C,H,’C (NH) ‘NO-COOEt, 


is formed when the amidoxime is treated with ethyl chlorocarbonate 
in cold chloroform solution. It crystallises from cold, dilute alcohol 
in small needles, melts at 169°, and is moderately easily soluble in 
alcohol, ether, benzene, and chloroform, but only very sparingly in 
water, and insoluble in light petroleum. 


Paranitrobenzenylearbonylimidoxime, N OrOHeC<NO> CO, is ob- 


tained when the preceding compound is boiled with alkalis or heated 
alone ; it separates from alcohol in small, yellow needles, melts at 
286°, and is insoluble in light petroleum, and only very sparingly 
soluble in hot water, but more readily in alcohol, ether, and benzene. 
It is a very stable compound, and dissolves freely in alkalis; in a 
neutral solution, copper sulphate produces a green precipitate. 
Carbonyldi-paranitrobenzenylamidoxime, 


CO[NO:C(NH,)-C,HyNO,]},, 
prepared by treating the amidoxime with carbonyl chloride in 


benzene solution at the ordinary temperature, crystallises in small, 
yellowish needles, melts at 232°, and is very readily soluble in alcohol, 
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and moderately so in hot water, but more sparingly in benzene and 
ether, and insoluble in light petroleum ; it is converted into paranitro- 
benzenylcarbonylamidoxime when warmed with alkalis. 


Ethylideneparanitrobenzenylamidorime, NO+C.H<N E> CHMe, 


separates in dark yellow crystals when an aqueous solution of the 
amidoxime is treated with a slight excess of acetaldehyde and kept 
for some days; it crystallises in needles, melts at 153°, and is readily 
soluble in alcohol, ether, benzene, and chloroform, but only sparingly 
in hot water, and insoluble in light petroleum. It is not acted on by 
dilute acids or alkalis in the cold, but oxidising agents convert it 
quantitatively into the azoxime. It is decomposed into its con- 
stituents when warmed with dilute hydrochloric acid. A yellow, 
flocculent compound separates from the solution when ethylidene- 
paranitrobenzenylamidoxime is treated with warm dilute soda. This 
substance melts at 252°, is very stable, and is insoluble, or only very 
sparingly soluble in most ordinary solvents. It dissolves unchauged 
in concentrated sulphuric acid, and is not acted on by reducing or 
oxidising agents, or when heated at 150° with concentrated hydro- 
chloric acid; it is decomposed by fuming nitric acid, yielding a 
neutral compound which melts at about 180°, and seems to be a 
dinitroethenylazoxime. 
Chlorethylideneparanitrobenzenylamidoxime, 


NO,-C,HC<N 1, >CH-CH,Cl, 


is formed when the amidoxime is boiled with dichlorethyl ether in 
aqueous solutions. It crystallises from dilute alcohol in yellow plates, 
melts at 176°, and is very readily soluble in alcohol, but only mode- 
rately easily in benzene, ether, and water, and insoluble in light 
petroleum. It resembles the preceding compound in its chemical 
behaviour, and yields a complex condensation-product when warmed 
with alkalis. 

Ethyiparanitrebenzenyloxime nitrite, NO..C;H,C(NOEt)-O-NO, pre- 
pared by treating the amidoxime with sodium nitrite in cold, dilute 
sulphuric acid solution, is a yellow, very unstable, flocculent com- 
pound melting at 55° with explosive violence ; it is soluble in alcohol 
and ether, but insoluble in water. It decomposes slowly at the 
ordinary temperature with evolution of oxides of nitrogen, and 
explodes when heated with water or when treated with concentrated 
sulphuric acid. 


Paranitrobenzeny lacetoethenylazozime, N0.°C, HiC<\9>0-CH,Ac, 


is formed when the amidoxime is digested with ethyl acetoacetate. 
It crystallises from dilute alcohol in golden plates, melts at 140°, and 
is readily soluble in alcohol and ether, but only moderately so in 
benzene, very sparingly in water, and insoluble in light petroleum. 
When heated with alkalis, it is quickly decomposed into acetic acid 
and nitrobenzenylethenylazoxime. 

Paramidobenzenylamidoxime, NH,C,H,C(NH.):NOH, prepared by 
reducing the nitro-compound with stanuous chloride and hydrochloric 
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acid and decomposing the resulting salt with sodium carbonate, crys- 
tallises in yellow plates, turns brown at 160°, and melts at 174° with 
decomposition. It is very readily soluble in alcohol, but only mode- 
rately easily in benzene and ether, sparingly in hot water and in- 
soluble in light petroleum ; it gives the reactions of amidoximes, and 
dissolves freely in alkalis. 

Paramethylorthonitrobenzonitrile, [CN : NO,: Me = 1: 2: 4], pre- 
pared from metanitroparatoluidine by Sandmeyer’s method, crystal- 
lises from water in long yellowish needles, melts at 99°, distils without 
decomposition, and is readily soluble in alcohol, ether, benzene, and 
ehloroform, but only sparingly in hot water, and almost insoluble in 
light petroleum. 

Paramethylorthonitrobenzenylamidoxime, NO."C,H;Me-C(NH,):NOH, 
is obtained by digesting methylnitrobenzonitrile with hydroxylamine 
in alcoholic solution, and is best prepared in a pure state by decom- 
posing the copper-derivative with hydrogen sulphide. It crystallises 
in long, yellow needles, melts at 161°, and shows the properties of an 
amidoxime ; it is moderately easily soluble in alcohol and hot water, 
but only sparingly in benzene, ether, and chloroform, and is insoluble 
in light petroleum. The hydrochloride, C,H,N;O;,HCI, is a colourless, 
crystalline compound, soluble in alcohol, but reprecipitated on adding 
ether. 

Paramethylorthonitrobenzamide, [CONH, : NO,: Me = 1: 2: 4], is 
formed in the preparation of the preceding compound. It crystallises 
from water in long, yellow needles, melts at 152°, and is readily 
soluble in alcohol, ether, and benzene, but almost insoluble in light 
petroleum; it is converted into the corresponding acid when boiled 
with alkalis. 

Paramethylorthamidobenzenylamidoxime, 


NH,-C.H,Me-C(NH,):NOH, 


is produced in small quantities when methylnitrobenzenylamidoxime 
is reduced with stannous chloride and hydrochloric acid. It is a 
brown, flocculent compound, melts at about 166°, and gives the reac- 
tions of amidoximes. The hydrochloride is a colourless, crystalline, 
hygroscopic compound soluble in alcohol, but reprecipitated on adding 
ether. F. 8. K. 


Para- and Ortho-homobenzenylamidoxime and their De- 
rivatives. By L. H. Scuuparr (Ber., 22, 2433—2440; compare 
Abstr., 1886, 797).—Parahomobenzenylethenylazuzime, 


CH MeC<SY>0Me, 


prepared by boiling the amidoxime with acetic anhydride, crystallises 
in colourless prisms, melts at 80°, and is readily soluble in alcohol, 
ether, chloroform, and benzene, but insoluble in acids and alkalis, 
Parahomobenzenylethoxime chloride, CSH,Me-CCL:NOEt, obtained by 
treating the amidethoxime with hydrochloric acid and sodium nitrite, 
is at yellow oil, boils at about 200°, and is soluble in alcohol and 
ether. The corresponding bromide, prepared in like manner, is a 
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heavy, brown oil; it decomposes at 155°, and is readily soluble in 
ether, chloroform, and benzene. 
Parahomobenzenylpropenylazoxime-w-carborylic acid, 


C,H Me-C<50>0-0,H,COOH, 


is formed when the benzenylamidoxime is melted with succinic an- 
hydride. It crystallises from boiling water in colourless needles, 
melts at 138°5°, and is soluble in alcohol, ether, chloroform, and 
benzene. 

Parahomobenzenyluramidoxime, CsH,MeC(NOH)-NH:CO-NH,, pre- 
pared by treating the hydrochloride of the amidoxime with potassium 
cyanate in aqueous solution, crystallises in colourless needles, melts 
at 170°, and is readily soluble in alcohol, ether, and benzene, but only 
sparingly in water. The thiowrumidozxime, 


C.H,MeC(NOH)-NH-CS-NHPh, 


prepared by treating the amidoxime with phenylthiocarbimide, crys- 
tallises from hot water in colourless needles, melts at 190°, and is 
readily soluble in alcohol and ether, but more sparingly in chloroform 
and benzene. 

Parahomobenzenylphenyluramidoxime, 


C,H,Me-C(NOH)-NH:-CO-NHPh, 


prepared from phenylcarbimide in like manner, separates from dilute 
alcohol in colourless crystals, melts at 155°, and is readily soluble in 
alcohol, ether, and hot water. 

Ethyl parahomobenzenylamidoximecarborylate, 


C,.H,Me-C(NH,):NO-COOEt, 

is obtained by treating the amidoxime with ethyl chlorocarbonate in 
chloroform solution; it crystallises from dilute alcohol in colourless 
needles, melts at 130°, and is readily soluble in alcohol, ether, chioro- 
form, and benzene, but only sparingly in light petroleum and water. 

Parahomobenzenylcarbonylimidoxime, CH.Me-C<N 1; >CO, crystal- 
lises from hot water in colourless needles, melts at 220°, and is soluble 
in ether, alcohol, and alkalis. 

Diparahomobenzenylazoxime, CH MeC<\O>0-0,H.Me, is formed 


when the amidoxime is heated with glacial acetic acid. It crystallises 
from dilute alcohol in long, colourless needles, melts at 135°, and is 
insoluble in water, but readily soluble in ether, benzene, chloroform, 
and light petroleum. 
Ethylideneparahomobenzenylamidoxime, OH. Me-O<N 0 >CHMe, 
melts at 127°5°. and is readily soluble in alcohol, ether, and benzene, 
but only sparingly in hot water. 
Parahomobenzenylacetoethenylazoxime, C.HMe-C<SOS0-CH, Ac, 


pared by treating the amidoxime with ethyl acetoacetate, crystallises 
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from boiling water in colourless needles, melts at 97°, and is readily 
soluble in alcohol, ether, and benzene. 

Orthohomobenzenylamidoxime, C,H,Me-C(NH:):NOH, obtained 
from homobenzonitrile (b. p. 195°), crystallises from hot water in 
yellowish needles, melts at 149°5°, is readily soluble in alcohol, ether, 
and benzene, and shows the characteristic reactions of amidoximes. 

The ethyl-derivative, C\)H,,N,O, forms colourless prismatic crystals, 
melts at 140°, and is readily soluble in ether, alcohol, and benzene. 
The benzoyl-derivative, CjsH,N.O., crystallises from dilute alcohol in 
needles melting at 145°. 


Orthohomobenzenylbenzeny lazoxime, CH Me0<*0>cPh, prepared 


by dissolving the benzoyl-derivative (see above) in cold, concentrated 
sulphuric acid, crystallises in long, colourless needles, melts at 80°, 
and is insoluble in acids, alkalis, and cold water, but readily soluble 
in alcohol, ether, benzene, and chloroform. F. S. K. 


Action of Carbon Bisulphide on the Potassium Compound 
of Parahomobenzenylamidoxime. By L. H. Scuusarr (Ber., 22, 
2441—2442).—A compound C,H,N.S, is formed when parahomo- 
benzenylamidoxime (1 mol.) is dissolved in alcoholic potash and the 
solution boiled for about three hours with carbon bisulphide (1 mol.). 
It crystallises from alcohol in yellow needles, melts at 165°, and is 
soluble in ether, chloroform, benzene, and alkalis. 

The compound C,H,N,.S, can be obtained from benzenylamidoxime 
in like manner. It crystallises from alcohol in yellow prisms, and 
melts at 160°. F. 8. K. 


Xylenylamidoxime and its Derivatives. By E. Oprennemmer 
(Ber., 22, 2442—2449).—Xylylonitrile [CN : Me, = 1:2: 4], pre- 

red from metaxylidine by Sandmeyer’s method, separates from 
cold dilute alcohol in long, colourless crystals, melts at 23—24°, is 
volatile with steam, and is readily soluble in alcohol and ether 
(compare Gasiorowski and Merz, Abstr., 1885, 772). 

Xylenylamidoxime, C;H;Me,°C(NH,):NOH, is obtained when the 
preceding compound is heated with hydroxylamine for 5 to 6 hours 
at 80—85°. It crystallises in colourless needles, melts at 178°, and is 
readily soluble in alcohol, ether, chloroform, and hot water, but only 
sparingly in cold water; it gives all the characteristic reactions of 
amidoximes. The ethyl-derivative, C,,H.N,0, crystallises in colourless 
needles, melts at 172°, and is readily soluble in alcohol, ether, 
chloroform, benzene, and hot water, but only sparingly in cold water. 
The benzoyl-derivative, C\sH\N.O., separates from dilute alcohol in 
colourless crystals, melts at 158°, and is only sparingly soluble in 
— and light petroleum, but readily in alcohol, ether, and chloro- 
orm. 


Xylenylbenzenylazowime, C,H, Mero 2>cPh, prepared by heat- 


ing the benzoyl-derivative described above, crystallises in yellowish 
scales, melts at 98°, sublimes readily, and is volatile with steam; it is 
readily soluble in alcohol, ether, chloroform, and benzene. 
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Acetylaylenylamidoxime, CsH;Me,,C(NH,):NOAc, obtained by 
treating the amidoxime with acetic chloride in ethereal solution, 
crystallises from cold alcohol in colourless needles, melts at 189°, 
and is readily soluble in alcohol and chloroform, but only sparingly 
in ether. The corresponding ethenylazorime, C,,H,,N,O, is prepared 
by heating the amidoxime with acetic anhydride and distilling the 
product with steam ; it separates from alcohol or ether in crystals 
and melts at 89°. 

Xylenylazoximepropenyl-w-carboxylic acid, 


C.H,MerC<0>0-0,H,-COOH, 


prepared by fusing the amidoxime with succinic anhydride, crys- 
tallises in long, colourless needles, melts at 112°, and is readily 
soluble in alcohol, ether, benzene, and chloroform; it forms crystal- 
line salts with bases. 

Ethyl xylenylamidoximecarborylate, CHH;Me-C(NH,):NO-COOEt, is 
obtained by treating the amidoxime with ethyl chlorocarbonate in 
chloroform solution. It crystallises from dilute alcohol in colourless 
needles, melts at 142°, and is readily soluble in alcohol, ether, and 
chloroform, but only sparingly in light petroleum; it has feeble 
basic properties. 

Xylenylearbonylamidoxime, C.H.MerC<Ny,>C0, prepared by 


heating the preceding compound, crystallises from hot water in 
needles, melts at 182°, and is readily soluble in alcohol and ether; it 
has acid properties. 

The compound C,H,,N,0,CCI;-COH is formed by the direct combin- 
ation of its constituents ; it separates from a mixture of benzene and 
light petroleum in crystals, melts at 112°, and dissolves unchanged in 
alcohol and ether, but is decomposed by water and by dilute acids. 

Xylenyluramidoxime, CsHsMe.C(NOH)-NH-CO-NH,, separates in 
colourless crystals when the hydrochloride of the amidoxime is 
treated with potassium cyanate in ethereal solution. It melts at 
155°, is readily soluble in ether, alcohol, benzene, and light petroleum, 
but only sparingly in water ; it combines with acids and also, but 
less readily, with bases. The phenyl-derivative, 


C.H,Me;.C(NOH)-NH-CO-NHPh, 


erystallises from alcohol in light yellow scales, melts at 138°, and is 
soluble in alcohol, ether, benzene, chloroform, hot water, and acids. 
Xylenylphenylthiuramidoxime, C,H;Me,-C(NOH)-NH-CS:NHPh, 
separates from dilute alcohol in light yellow crystals, melts at 150°, 
and is soluble in alcohol, ether, benzene, acids, and boiling water, 
but almost insoluble in alkalis. F. 8. K. 


Action of Sulphuric Acid and Selenic Acid on Aromatic 
Compounds. By Isrrami (Bull. Soc. Chim. [3], 1, 480—481).— 
Finding that the prolonged action of sulphuric acid on benzene pro- 
duced a sulphonic acid, sulphobenzide, and a francein, the author 
heated selenic acid, sp. gr. 1-4 (100 grams), with pure benzene (50 c.c.) 
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for 32 hours at 80°; neither selenobenzide nor a francein was produced, 
but after neutralisation of the acid by barium carbonate, a small 
quantity of a crystalline organic compound, which the author believes 
to be phenyl selenide (comp. Abstr., 1889, 41), was extracted from the 
barium salt by hot water. Pentachlorobenzene similarly treated gave 
a corresponding result. G. N. 


New Data relating to Franceins. By Istramt (Bull. Soc. Chim. 
[3], 1, 481—487; compare Abstr., 1888, 591).—When sulphuric acid 
is heated with halogen-derivatives of benzene, it causes the migration of 
halogen-atoms, and this determines the formation from the initial com. 
pound of franceins whose chlorine values differ. Thus from 1 : 2: 4- 
trichlorobenzene, three franceins resulting from the oxidation of di-, 
tri-, and tetra-chlorobenzenesulphonic acids are produced, and these 
are accompanied by a small quantity of 1: 2:4: 5-tetrachloro- 
benzene. From 1: 2:4: 5-tetrachlorobenzene, a francein is ob- 
tained which is separable into five franceins of varying solubilities 
and compositions. Numerous analyses are given. 


Francein from 1: 2:4: Trichlorobenzene. By Isrrati (Bull. 
Soc. Chim. [3], 1, 488—492).—From comparative experiments which 
he has made as to the formation of franceins from 1: 2: 4-tri- 
chlorobenzene, the author finds that the yield of francein is de- 
pendent on the temperature, and varies inversely as the amount of 
sulphonic acid remaining in the mixture at the close of the operation. 


T. G. N. 
Action of Heat on a Mixture of Sulphuric Acid and Sul- 
phonic Derivatives. By Isrrati (Bull. Soc. Chim. [3], 1, 492— 
496).—From experimental observations, the author concludes that 
when a mixture of excess of sulphuric acid and a sulphonic acid or 
a sulphonate is heated, regeneration of hydrocarbons with formation 
of water and of pyrosulphuric acid respectively occur, while sulpho- 
benzide is formed as a condensation-product, and a decomposition 
of the sulphonic acid into sulphurous anhydride, hydrocarbon, and 
oxygen determines the formation of a francein by the oxidation of 

unaltered sulphonic acid. T. G. N. 


a-Ketoaldehydes. By H. Miter and H. v. Pecumann (Ber., 22, 
2556—2561).—Benzoylformaldehyde (phenylglyoxal), COPh-COH 
(Abstr., 1888, 146), is prepared by dissolving nitrosoacetophenone 
(30 grams) in a 35 per cent. solution of sodium hydrogen sulphite 
(120 grams) contained in a litre flask. When cold, the whole solidifies 
to a yellowish crystalline mass, and is then stirred with alcohol and 
glacial acetic acid (1 c.c.), and after some time filtered by suction. The 
product (30 or 40 grams at a time) is boiled with 11 parts of 17 per 
cent. sulphuric acid in a flask fitted with an upright condenser until one 
quarter of the liquid is boiled off. On cooling, crystals of phenylglyoxal 
hydrate separate and are purified by crystallisation from boiling water. 
{t dissolves in about 35 parts of water at 20°. When heated with 
nitric acid (sp. gr. 1°4), benzoylformic acid is formed. When an 
aqueous solution is treated with phenylhydrazine dissolved in dilute 
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acid, thea-hydrazone, NHPh:N:CPh-COH, separates as a brown, crystal- 
line precipitate which may be obtained from alcohol in yellow plates, 
melts at 142—143°, and is readily soluble in most solvents. The osazone, 
CHiN, is obtained by heating phenylglyoxal with phenylhydrazine 
acetate (2 mols.) or, more conveniently, from nitrosoacetophenone 
and an excess of phenylhydrazine; it is identical with Laubmann’s 
compound from benzoyl carbinol and phenylhydrazine (Abstr., 1888, 
366). When the aldehyde is dissolved in aqueous soda and boiled for 
a few minutes, sodium mandelate is formed. It is probable that in 
the formation of mandelic acid from benzoylcarbinol (Breuer and 
‘Zincke, Abstr., 1880, 645) and from acetophenone dibromide (Engler 
and Wohrle, Abstr., 1887, 948) benzoylformaldehyde is formed as 
intermediate product (compare Zincke, Annalen, 216, 315). 

When phenylglyoxal is treated with ammonia, a compound of the 
formula C..H,N;0 or C,H,,N,0 is obtained. This crystallises from 
dilute alcohol in yellowish-white, lustrous plates, melting at 
192—193°, and can be distilled; it is soluble in alkalis, and is not 
changed by sulphuric acid. 

Phenylglyoxal reacts with hydroxylamine, yielding the compound 
CisH,;N,O3. The latter melts at 219°, dissolves in alkalis, and is pre- 
cipitated by acids as a white powder which becomes yellow when 
exposed to light. 

Nitrosomethyl paratolyl ketone, C3H,Me‘CO'CH:NOH, prepared by 
Claisen’s method, crystallises from benzene in colourless needles 
melting at 100°. 

Paratolylglyowal hydrate, CsH,;Me-CO-CH(OH);, is prepared from 
the above compound in a manner similar to phenylglyoxal. It crys- 
tallises from water in white, matted needles, softens at 95°, melts at 
100—102°, and is readily soluble in alcohol, ether, and benzene, but 
less soluble in water and light petroleum. When shaken with benzene 
containing thiophen, and sulphuric acid, the latter becomes green. 
The aldehyde behaves towards alkalis like the phenyl-compound, is 
oxidised by nitric acid (sp. gr. 1°4) to toluylformic acid and by per- 
manganate to paratoluylic acid (m. p. 180°). The osazone, Cx HN, 
obtained by heating a solution of the aldehyde with an excess of 
phenylhydrazine acetate for 30 minutes on a water-bath, crystallises 
in yellow needles melting at 145°. 

Naphthyl methyl ketone, CyHwO, melts at 51—52°, boils at 
300—301°, and when oxidised yields B-naphthoic acid. It is not 
identical with the compound obtained by Claus and Feiss (Abstr., 
1887, 271), but possibly is with Pampel and Schmidt’s (Abstr., - 
252) compound. N. H. 


Isomeric Dinitroparatoluic Acids. By B. RozaNsx1 (Ber., 
22, 2675—2682).—By nitrating orthonitroparatoluic acid (Abstr., 
1888, 1088), two dinitro-derivatives were obtained, and their consti- 
tution established from the corresponding dinitrotoluenes. 

2 : 5-Dinitroparatolwic acid (COOH : NO, : Me: NO, = 1:2:4:5) 
is very sparingly soluble in cold water, easily in alcohol and 
acetone, crystallises in needles, and melts at 188°. The sodium salt 
(with 3H,O) forms glistening, yellow scales; the barium salt 
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(with 2}H,O), small, yellowish-white needles; the calciwm salt (with 
2H,0), reddish-brown scales ; the ammonium salt, lemon-yellow scales ; 
the silver salt, a white, amorphous powder; the copper salt, a light- 
green powder; the mercuric, lead, and iron salts, white precipitates. 

2 : 3-Dinitroparatoluic acid [COOH : NO, : NO,: Me=1:2:3:4] 
forms yellowish prisms soluble in alcohol, and melts at 249°. It and 
its salts are less soluble in most solvents than the 1 : 2: 4: 5 acid. 
The bariwm salt (with 4H,O) forms pale-yellow needles; the calcium 
salt (with H,O), pale-yellow scales. The other salts are similar to 
those of the isomeric acid. ee 


Acetometanitrobenzoic Anhydride. By W. H. Greens (Amer., 
Chem. J., ll, 414—415)—When dry silver metanitrobenzoate is 
treated with excess of cold acetic chloride and the product poured 
into water, metanitrobenzoic acid is regenerated; Liebermann’s 
statement (this Journal, 1877, ii, 617) that metanitrobenzoylacetic 
acid (acetometanitrobenzoic anhydride) is formed is incorrect. 

Acetometanitrobenzoic anhydride is, however, obtained by treating 
sodium or silver metanitrobenzoate with acetic chloride, and extract- 
ing the product with ether. It forms colourless needles, which melt at 
45°. It is insoluble in water, but the presence of either water or 
alcohol in the ether used for extraction causes complete decomposi- 
tion of the anhydride. C. F. B. 


Action of Phosphorus Trichloride on Salicylic Acid. By R. 
Anscniirz and W. O. Emery (Amer. Chem. J., 11, 387—392).—When 
salicylic acid is heated with excess of phosphorus trichloride at 
70—85°, and the product distilled, first at the ordinary pressure, to get 
rid of the excess of phosphorus trichloride, and then under reduced 
pressure, salicylophosphorus chloride, C;H,O;PCl, solidifies in the re- 
ceiver. This melts at 36—37°, boils at 127° under 11 mm. pressure, 
decomposes under ordinary pressure at about 245°, and is soluble in 
ether, chloroform, and benzene. With phosphorus pentachloride, or 
with chlorine, it gives an additive-compound, C,H,O;PCl,, of sp. gr. 
= 15587 at 20° (water at 4° = 1), boiling at 168° under 11 mm. 
pressure ; this compound can also be obtained by the action of phos- 
phorus pentachloride on salicylic acid. With bromine, a similar com- 
pound, C;H,O,PCIBr., is obtained, of sp. gr. 1°8852 at 20° (water at 
4° = 1), and boiling at 185—188° under 11 mm. pressure. The 
following are given as the most probable formule for salicylophos- 
phorus monochloride and its chlorine additive-product respectively :— 


C.H,<00°> Pol and Onl. < OPO}, 


C. F. B. 


Constitution of Isoeuxanthone. By C. Arsnnz (Chem. Centr., 
1889, ii, 73; from Archiv. Sci. phys. nat. Genéve [3], 21, 375).— 
Phenylsalicylic acid is converted by nitric acid into the dinitro- 
derivative, NO,C,H,(O-C,HyNO,)-COOH, which may be split up 
into paranitrophenol and paranitrosalicylic acid, proving that both 
nitro-groups are in the para-position. Sulphuric acid converts the 
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dinitro-derivative into dinitrodiphenyleneketone oxide, which may 
be reduced to the diamido-derivative, isoeuxanthone. J. W. L. 


Oxidation of Orthocarboxycinnamic Acid. By E. Exruicn 
(Monatsh., 10, 574—577; compare Abstr., 1888, 842).—The author 
has previously shown (Abstr., 1888, 1306) that in alkaline solution, 
8-naphthol, when oxidised with a limited quantity of permanganate, 
gives rise to orthocarboxycinnamic acid, COOH:CH:CH:-C,H,COOH ; 
whilst the employment of an excess of the oxidising agent leads to 
the formation of orthocarboxyphenylglyoxylic acid, 


COOH:CO-C,H, COOH. 


The former acid, however, is not to be regarded as an intermediate 
product, for when a 2 2 per cent. solution of permanganate is slowly run 
into a solution of orthocarboxycinnamic acid (10 grams) and potash 
(10 grams) in water (1 litre), decolorisation ceases when about 80 per 
cent. of the permanganate theoretically required to convert it into 
orthocarboxyphenylglyoxylic acid has been added, and the solution 
contains only orthobenzaldehydecarboxylic acid, COH:C,HyCOOH 
(yield 50 per cent.), which melts at 98—99°, reduces an ammoniacal 
solution of silver, and furnishes a compound with phenylhydrazine, 
melting at 107—108°. The author has not succeeded in his endeavour 
to obtain orthobenzaldehydecarboxylic acid by the direct oxidation of 
B-naphthol. G. T. M. 


Isomeric Derivatives of Ethylbenzene. By L. Semeorowsx1 
(Ber., 22, 2662—2674).—When ethylbenzene is heated to boiling, an 
equal volume of sulphuric acid added, and then, after cooling, the mass 
is treated with a small quantity of ice-cold water, only para-ethyl- 
benzenesulphonic acid is formed ; this crystallises in long, colourless, 
deliquescent needles, is slightly soluble in water, and has a rough, 
bitter taste. The barium salt (with H,O) forms colourless, silky needles; 
the calciwm salt, silvery scales ; the copper salt (with 44H, 0), light-blue, 
glistening scales, decomposing at 170°; the cadmium salt (with 7H,0), 
large, transparent, quadratic plates ; the potassium salt (with $H,0), 
micaceous scales, decomposing at 150°. All these salts are soluble in 
water. The sulphamide, C,H,Et'SO,NH,[Et : SO,NH, = 1: 4], 
crystallises from alcohol in flat, micaceous prisms, easily soluble in 
ether, sparingly so in water, and melting at 109°. The constitution 
was proved by the fusion of the potassium salt with potash, when 
parahydroxybenzoic acid was formed. With a shorter fusion, para- 
ethylphenol, C,sH,Et-OH was obtained; this forms long needles, which 
melt at 45—46°, boil at 2183—214°, and are sparingly soluble in water.* 
It is very soluble in alcohol and ether, and its aqueous solution gives 
a violet-grey coloration with ferric chloride, and a yellowish-white 
precipitate with bromine-water. 

The metasulphonic acid, C,;H,Et(SO,H)-OH[Et:SO,H:OH = 
1:3:4], is formed both at high and low temperatures. It is a 


* Probably identical with the a-ethylphenol of Beilstein and Kuhlberg, and of 
Fittig and Kiesow.— Abstractor. 
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reddish oil, of phenol-like odourand miscible with water. The barium 
salt forms colourless, hexagonal plates, decomposing at 120°; the 
potassium salt, silky needles; the calciwm salt, colourless needles. On 
fusion with potash, the acid yields protocatechuic acid, proving the 
correctness of the constitution given. 

Metaparadihydroxyethylbenzene, C,H;Et(OH), [Et : OH : OH = 
1:3: 4], is a liquid boiling at 295° and soluble in water. Its 
aqueous solution is coloured green by ferric chloride, and this colour 
passes, on the addition of soda, through blue to claret colour. 

Orthobromethy lbenzenemetasulphonic acid [Et : Br: SO,H = 
1: 2:3 or 5] was obtained by the sulphonation of bromethylbenzene. 
Its barium salt (with 3H,O), forms colourless plates, sparingly soluble 
in cold water; its potassium salt (with 4$H,O), colourless scales; and 
the sulphamide, glistening prisms melting at 104—105°. 

Parabromethylbenzeneorthosulphonic acid, similarly formed, yields a 
crystalline bariwm salt (with 4H,O), easily soluble in water. . The potas- 
sium salt forms easily soluble scales, the sulphonamide large, micaceous 
scales, melting at 123—124°. 

Barium orthoethylbenzenesulphonate (with H,O), formed by debrom- 
inating the bromine-derivative, forms soluble scales; the cadmium 
salt, long, soluble needles; the potassium salt very soluble, glistening 
scales. 

Barium orthoethylphenolmetasulphonate forms microscopic scales. 
Barium meta-ethylbenzenesulphonate (with 2H,O), obtained by debromin- 
ating the bromine-derivative, forms crystals easily soluble in water ; 
the potassium salt, easily soluble scales; the sulphonamide, glistening 
scales melting at 85—86°. When fused with potash, this acid yields 
meta-ethylphenol, which forms a colourless oil liquid at —20°, and 
boiling at 202—204°. 

Barium meta-ethylphenolsulphonate forms easily soluble crystals. 

L. T. T. 


Disulphones and Trisulphones. By E. Fromm (Annalen, 235, 
135—167).—Baumann and Escales (Abstr., 1887, 123) obtained 
ethylidenediethylsulphone by oxidising a-dithioethylpropionic acid. 
It is more conveniently prepared by acting on a mixture of acetalde- 
hyde and ethyl mercaptan with zine chloride. The resulting ethyl 
mercaptal of acetaldehyde (b. p. 186°) is oxidised by agitation with a 
solution of potassium permanganate containing sulphuric acid. 
Ethylidenediethylsulphone melts at 75°, and boils at 320° with 
decomposition. The bromide melts at 115°. Attempts to obtain 
substitution-products by the action of alkalis, sodiam ethoxide, mer- 
captan, or aniline on the bromide were unsuccessful (Abstr., 1888, 
357). Ethylidenediethylsulphone chloride, CMeCl(SO.Et)., and sodium 
phenylsulphinite are formed by the action of benzenesulphonic 
chloride on ethylidenediethylsulphone and sodium ethoxide. The 
chloride can be prepared by exposing to direct sunlight for several 
days an aqueous solution of ethytidenediethylsulphone saturated with 
chlorine. It is deposited from an aqueous solution in needles which 
melt at 102—103°. The iodide is prepared by boiling the disul- 
phone with an excess of iodine, the crude product being treated 
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with a cold solution of sodium hydroxide, then washed with cold 
water, and finally recrystallised from boiling water. The iodide 
crystallises in needles and melts at 128—129° ; at a higher tempera- 
ture it gives off iodine. 

Diethylsulphonedimethylmethane has been described by Baumann 
(Abstr., 1887, 123). It can be prepared by the action of methyl 
iodide on an alkaline aqueous solution of ethylidenediethylsulphone. 

Diethylsulphonethylmethylmethane is formed by boiling a mixture of 
sodium ethoxide, ethyl iodide, and ethylidenediethylsulphone in a 
flask with a reflux condenser. It forms quadratic crystals, and melts 
at 76°. 

The ethyl mercaptal of propaldehyde is lighter than water, and 
boils between 196° and 200°. On oxidation with permanganate, it 
yields propylidenediethylsulphone, CH;-CH.-CH(SO,Et).; this crys- 
tallises in silky needles and melts at 77—78°. The ethyl mercaptal 
of isobutaldehyde boils between 200 and 210°; it is lighter 
than water. Isobutylidenediethylsulphone melts at 94° and crystal- 
lises in needles; it is almost insoluble in cold water. The ethyl 
mercaptal of benzaldehyde, PhCH(SEt)., is lighter than water, 
and boils with decomposition at 250—255°. Benzylidenediethylsul- 
phone melts at 133—134°; it is insoluble in cold water, but is 
soluble in cold solutions of the alkalis. By the action of sodium 
ethoxide and methyl iodide, it is converted into diethylsulphone- 
methylmethane. 

Diethylsulphonemethane, prepared by the oxidation of the ethyl 
mercaptal of formaldehyde (from methylene chloride and sodium 
ethyl mercaptide) is identical with the disulphone Baumann ob- 
tained from ethyl orthothioformate (Abstr., 1887, 124). It is 
converted into diethylsulphonedimethylmethane (sulphonal) by the 
action of methyl iodide in the presence of an alkali; this melts at 
125—126°. Diethylsulphonediethylmethane is more difficult to prepare. 
It melts at 86—88°. An aqueous solution of diethylsulphonemethane 
readily absorbs chlorine, forming the dichloride, CCl,(SO,Et),.. It 
erystallises in needles and melts at 98—99°. The corresponding 
diethylsulphonedibromomethane has already been described by Bau- 
mann (loc. cit.). 

Diethylsulphonedi-iodomethane melts at 176—177°, but begins to turn 
brown at 170°. It crystallises in needles, and is sparingly soluble in 
hot water. 

Diphenylsulphonemethane, CH,(SO,Ph)., prepared by oxidising the 
phenyl mercaptal of formaldehyde, crystallises in needles and melts at 
118—119°. It is soluble in benzene and hot alcohol. Diphenylsul- 
phonedimethylmethane melts at 128° and is soluble in hot alcohol. 
The corresponding diethyl-derivative melts at 130—131°, and is 
sparingly soluble in hot alcohol. 

When diethylsulphonedibromomethane (1 mol.) is boiled with 
pheny! mercaptan (1 mol.) and an aqueous solution of sodium hydroxide 
(rather more than 3 mols.), phenyl bisulphide and diethylsulphone- 
thiophenylmethane are formed. The former is deposited from the solu- 
tion on cooling, whilst the latter separates out on acidifying the filtrate ; 
it is washed with cold water and recrystallised from absolute alcohol. 
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Diethylsulphonethiophenylmethane, PhSCH(SO,Et),, crystallises in 
plates and melts at 86°. It is sparingly soluble in hot water and more 
readily soluble in a solution of sodium hydroxide. On oxidation by 
permanganate, diethylsulphonephenylsulphonemethane, 


PhSO,-CH(SO,Et)., 


is produced. This trisulphone melts at 165°. It is less soluble in 
alcohol than in water, and is precipitated from its aqueous solution by 
strong acids. The aqueous solution turns litmus red, and decomposes 
carbonates. Ww. C. W. 


Phenylated Indoles. By W. H. Ince (Annalen, 253, 35—44).— 
3'-Phenylindole yields a crystalline picrate soluble in benzene, ether, 
acetone, and alcohol, and melts at 1U5°. The nitrosamine, CyHwN,0, 
forms minute, yellow needles, and melts at 60—61°; it is freely 
soluble in benzene, acetone, ether, and chloroform, but is insoluble in 
solutions of caustic alkalis. Phenylacetaldehydemethylphenylhydr- 
azone is formed by the interaction of phenylacetaldehyde and methyl- 
phenylhydrazine. The alcoholic solution of this compound is 
decomposed by an alcoholic solution of hydrogen chloride with 
deposition of ammonium chloride. The liquid is neutralised with 
ammonia and evaporated, leaving a residue of impure 1'-3'-methyl- 
phenylindole ; this is purified by solution in ether and distillation in a 
vacuum. The pure indole dissolves in benzene, alcohol, and ether ; its 
alcoholic solution gives a blue colour to a pine chip moistened with 
hydrochloric acid. The picrate forms dark brown needles, and melts 
at 90°. Fischer and Schmidt (Abstr., 1888, 958) pointed out that zinc 
chloride at 170° converts 3'-phenylindole into 2'-phenylindole. In the 
same way, zinc chloride at 220° transforms 1’-3’-methylphenylindole 
into the 1'-2'-methylphenylindole described by Degen (Abstr., 1887, 
149). 

3'-Phenyl-8-naphthindole is obtained by the action of alcoholic 
hydrogen chloride on the hydrazone produced by the inter- 
action of phenylacetaldehyde and f-naphthylhydrazine; it crystal- 
lizes in glistening needles, and melts with decomposition at 211°, is 
soluble in benzene, alcohol, ether, acetone, and hot light petroleum, 
and stains a pine chip green. The picrate forms reddish-brown 
needles, melts at 119—120°, and is soluble in benzene, acetone, 
ehloroform, alcohol, and ether. The 3’-phenyl-8-naphthindole is con- 
verted into 2'-phenyl-8-naphthindole by treatment with zinc chloride 
‘at 130°. 2’-Phenyl-8-naphthindole can be more conveniently pre- 
pared by the action of zinc chloride on acetophenone-f-naphthy]l- 
hydrazone, obtained by the condensation of acetophenone and 
8-naphthylhydrazine. The hydrazone melts at 150°, but it begins to 
turn brown at 117°. -naphthindole melts at 129—130°, and is freely 
soluble in alcohol, ether, and benzene. It forms a crystalline picrate 
(m. p. 165—166°), which is soluble in benzene and ether. 

W. C. W. 

Benzidine- and Benzidinesulphone-sulphonic Acids. By 
P. Grievss and C. Duisperc (Ber., 22, 2459—2474).—Benzidine- 
sulphonic acid, NH,"C;H,C,H;(NH,)-SO,H, is formed in small quanti- 
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ties in the preparation of the disulphonic acid (compare Griess, Abstr., 
1881, 428), and it can also be obtained in larger quantity by heating 
benzidine sulphate for 14 to 2 hours at 170° with sulphuric acid mono- 
hydrate (about 6 parts). It is best prepared by heating benzidine 
sulphate at 170° for about 24 hours (D.R.-P., No. 44,779). It forms 
anhydrous crysta!s, and is very sparingly soluble in boiling water, and 
practically insoluble in alcobol and ether; it is decomposed when 
heated, yielding a small quantity of benzidine. The hydrochloride, 
C,,H,.N.SO;,HCI, separates from hot, dilute, hydrochloric acid in 
greyish, nodular, anhydrous crystals, and is decomposed by boiling 
water. The bariwm salt, (C)H;N,SO;),.Ba + 5H,O, is moderately 
easily soluble in hot water, and separates on cooling in small needles 
or plates. The tetrazo-compound is obtained when an excess of 
hydrochloric acid and a slight excess of sodium nitrite are added to 
an ice-cold alkaline solution of the sulphonic acid. It is readily 
soluble in water, and combines with phenols, hydroxysulphonic acids, 
and aromatic hydroxycarboxylic acids in alkaline solution, and with 
amines and amidosulphonic acids in sodium acetate solution, forming 
yellow, red, and purple dyes. The compounds obtained with the 
hydroxycarboxylic acids, phenols, and amines respectively are 
sparingly soluble ; the other dyes are readily soluble in water. They 
all dye unmordanted cotton wool in an alkaline bath, and generally 
the shade produced is more distinctly purple than that obtained with 
tetrazodiphenyl dyes, but not so much so as that produced with 
tetrazodiphenyldisulphonic acid colouring matters. 
Benzidinemetadisulphonic acid (compare Griess, loc. cit.) is best 
prepared by heating benzidine sulphate (1 part) with sulphuric acid 
(2 parts) at 210° for 36 to 48 hours; the yield of the pure compound 
is 90 per cent. The azo-compounds derived from the tetrazo-derivative 
do not dye vegetable fibres as readily as those obtained from the 
tetrazomonosulphonic acid, but they have a more decided blue 
shade. 
Benzidine is not acted on by fuming sulphuric acid at temperatures 
below 100—120°, but the azo-compounds obtained from tetrazo- 
diphenyl and naphthylamines react with fuming sulphuric acid in 
the cold, the hydrogen in the benzidine being substituted. 
Benzidinetrisulphonic acid C,H.(NH.)(SO;H).°C,H;(NH,)*SO;H + 
2H,0, is obtained, together with the tetrasulphonic acid, when 
benzidine sulphate is heated for a long time at 180—190° with sul- 
phuric acid monohydrate, or when a solution of benzidine in a little 
sulphuric acid monohydrate is heated at 160—170°, poured into 
fuming sulphuric acid, and heated again until a small portion gives 
only a slight precipitate when treated with water. The product is 
poured into water, the solution filtered to separate small quantities of 
the disulphonic acid, and neutralised with barium carbonate. The 
barium salt of the trisulphonic acid is readily soluble in cold water, 
and can be easily separated from the salt of the tetrasulphonic acid, 
which is only sparingly soluble. Benzidinetrisulphonic acid is pre- 
cipitated in soft, colourless plates on adding concentrated hydro- 
chloric acid to a moderately concentrated solution of the barium salt. 
It is readily soluble in cold water, but only sparingly in alcohol, and 
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is reprecipitated from the alcoholic solution on adding ether; it is 
completely decomposed when heated. The barium salt, 


(Cy.H,N,S;0,)2Bas + 12H,0, 


crystallises in small, colourless prisms, and is precipitated from its 
concentrated aqueous solution on adding alcohol. 
Benzidinetetrasulphonic acid, 


C.H.(NH.) (SO;H).°C,H.(NH.) (SO;H),, 


is precipitated in small, colourless needles on adding hydrochloric acid 
to a concentrated aqueous solution of the barium salt; it is very readily 
soluble in cold water, and is also soluble in alcohol. The barium salt, 
C,,.H,S,0,.Ba, + 8H,O, crystallises in colourless needles or prisms, 
and is very sparingly soluble in hot water and insoluble in alcohol. 
C,H, (NHL) 
C.H;(N Hi.) 
adding benzidine sulphate (1 part) to a 20 per cent. sulphuric acid 
solution of sulphuric anhydride, and heating the mixture on the water- 
bath until it is free from unchanged benzidine ; the product is poured 
on to ice, and the benzidinesulphone sulphate is separated by filtration 
and decomposed with soda. It crystallises in very small, yellow, 
anhydrous needles, melts above 350°, and is almost insoluble in boil- 
ing water, and insoluble in alcohol, ether, and benzene. The salts are 
decomposed by water. The hydrochloride, C;,HjN.SO,,2HCI, crystal- 
lises from hot, dilute, hydrochloric acid, in which it is moderately 
easily soluble, in almost colourless plates. The sulphate, 


CH, N.SO;,H,SO, + 12H,0, 


erystallises in grey or colourless needles or plates, and is only 
sparingly soluble in hot, dilute sulphuric acid. The platinochloride 
crystallises in small, dark, yellow plates, and is insoluble in water. 

A hydroaybenzidine, C\,H,N2°OH, is formed when the sulphone is 
heated at 180° with caustic soda; it is a grey compound, very 
sparingly soluble in water, but readily in soda. The sulphate and 
hydrochloride are sparingly soluble in water. 

When benzidinesulphone hydrochloride is treated with sodium 
nitrite in aqueous solution, and the resulting brown, amorphous, 
tetrazo-compound reduced with stannous chloride and hydrochloric 
acid, the hydrazine is obtained in small, yellow needles sparingly 
soluble in water. The latter is decomposed when boiled with copper 
sulphate solution, yielding a diphenylenesulphonic acid melting at 
228°, and identical with the compound obtained by Sienhouse 
(Annalen, 156, 332) from diphenylene sulphide. 

The azo-dyes obtained from benzidinesulphone differ from those of 
benzidine and benzidinesulphonic acids in possessing a marked blue 


shade. 
Benzidinesulphonesulphonic acid, SO;H-C,H.(NH:)< ay (NH;) >, 
2 


is formed, together with the di-, tri-, and tetra-sulphonic acid, when 
the sulphone is heated with fuming sulphuric acid at temperatures 
above 100°. The crude product is poured on to ice, and, after keep- 


>SO., is best prepared by gradually 


Benzidinesulphone, 
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ing for some time, the solution is filtered ; the tri- and tetra-sulphonic 
acids, being readily soluble in cold water, pass into the filtrate, whilst 
the mono- and di-sulphonic acid, which are only sparingly soluble, 
remain on the filter. The residue is dissolved in soda, and the mono- 
sulphonic acid is precipitated from the filtered solution by adding 
acetic acid; the disulphonic acid in the filtrate is then precipitated 
by adding a large excess of hydrochloric or sulphuric acid. Benzi- 
dinesulphonesulphonic acid crystallises from hot water, in which it is 
only sparingly soluble, in small, light-yellow needles, and is almost 
insoluble in alcohol. The tetrazo-derivative is a reddish-brown, 
amorphous compound; it combines with amines, phenols, and with 
their carboxylic and sulphonic acids, forming dyes which are of a 
redder shade, and are much more sparingly soluble than those derived 
from benzidinesulphonedisulphonic acid (see below). The calcium 
salt, (C,,H,N.S,0;).Ca + 8}H,0, crystallises in small, yellow needles, 
and is readily soluble in hot water, but only moderately so in 
boiling alcohol, and sparingly in cold water. The barium salt (with 
34H.O) crystallises in small, golden needles, and is more sparingly 
soluble in water than the calcium salt. 
CoH.(N H,)(SO;H) 


(,H,(NH,)(SO;H)> mm + 
14$H,0, separates in small, light-yellow needles when a boiling 
aqueous solution is evaporated. It is moderately easily soluble in 
hot water, but only sparingly in alcohol, and almost insoluble in cold 
hydrochloric or sulphuric acid. The tetrazo-compound is a light- 
ellow, voluminous substance; it combines with naphthols and 
naphtholsulphonic acids, yielding purple to violet dyes, and with 
naphthylamines and naphthylaminesulphonic acid, forming red or 
bluish-violet colouring matters. It yields beautiful reddish-violet or 
indigo-blue azo-dyes (sulphoneazurines) with alkyl- and phenyl- 
naphthylamines. The calcium salt, Cy,H,N,S,;0,Ca + 7H,0, crystal- 
lises in yellow needles or plates, and is readily soluble in hot, but 
only sparingly in cold water, and insoluble in alcohol. The barium 
salt (with 45H.O) crystallises in needles or very small prisms, and is 
insoluble in alcohol, and only very sparingly soluble in boiling water. 
The sodium salt crystallises from hot, concentrated, aqueous solnu- 
tions in long, yellow needles, and is only sparingly soluble in cold 
water. 

Orthotolidine yields analogous compounds to those obtained from 
benzidine under the same conditions. Orthotolidinesulphonic acid is 
very sparingly soluble in water, and does not crystallise readily. The 
tetrazo-derivative is readily soluble in water. The barium salt loses 
4 mols. H,O when dried at 150°. The disulphonic acid crystallises 
from hot, concentrated, aqueous solutions in small, colourless, needles, 
and is readily soluble in hot water. The tetrazo-derivative is insoluble 
in water. The salts are moderately easily soluble in water; the 
sodium salt crystallises in cubes (with 4H,O), the calcium salt in plates 
(with 5H,O), and the barium salt in needles (with 3H,O). 

Tolidinesulphone is a greenish-yellow, amorphous compound, the 
salts of which are very similar to those of benzidinesulphone (D.R.-P., 
No. 44,784). F. 8. K. 


Benzidinesulphonedisulphonic acid, 
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fB-Naphthylhydrazine. By F. Havrr (Annalen, 253, 24—35).— 
The derivatives of B-naphthylhydrazine bear a close resemblance to 
the corresponding phenylhydrazine-derivatives. The acetyl-deriva- 
tive, CjH,N.H,Ac, prepared by boiling A-naphthylhydrazine with 
glacial acetic acid for several hours in a reflux apparatus, forms 
colourless needles soluble in alcohol, chloroform, and benzene, and 
melts at 164—165°. Benzoylnaphthylhydrazine, C,.H,N,H-,Bz, is ob- 
tained on adding benzoic chloride to an ethereal solution of naphthyl- 
hydrazine (2 mols.) ; naphthylhydrazine hydrochloride is precipitated, 
and the filtrate on being evaporated, and the residue treated with a 
hot dilute solution of sodium hydroxide to remove unaltered benzoic 
chloride leaves the hydrazine. When pure it crystallises in needles, 
melts at 154—155°, and is soluble in hot alcohol, ether, benzene, and 
chloroform. In order to introduce a second benzoyl-group into the 
preceding compound, it is necessary to act on it with benzoic chloride 
at a high temperature. The dibenzoyl-derivative, C\H,N,HBz,, melts 
at 162—163°. 

B-Naphthylsemicarbazide, CyHyN:H,CO-NH:, prepared by the 
action of potassium cyanate on naphthylhydrazine hydrochloride, is 
soluble in hot alcohol and acetic acid ; it melts at 220° (uncorr.), and 
resembles the corresponding phenyl-derivative in its chemical pro- 
perties. It is decomposed by the action of hydrochloric acid in 
sealed tubes at 140°, yielding naphthazine, which has previously been 
described by Witt (Abstr., 1887, 153). 

B-Naphthylthiosemicarbazide, C\oH,N,H2°CS-N H,, is obtained by boil- 
ing an alcoholic solution containing equal parts by weight of naphthyl- 
hydrazine hydrochloride and ammonium thiocyanate. This substance 
melts at 201 —202° (uncorr.), and is soluble in hot aniline and alcohol. 
It is decomposed by hydrochloric acid in sealed tubes at 130—140°, 


NH 
yielding naphthylthiocarbizine, CyH;N< é s° The carbizine melts 


at 253—254°, and crystallises in plates. It is soluble in warm 
alcohol, and forms a crystalline hydrochloride and platinochloride. 
A violet precipitate is formed when bleaching powder is added to the 
alcoholic solution of the base. 

Naphthylhydrazine naphthylthiocarbazinate, 


C,,HyN,H,°C Ss: Ss H,N.H;: C 10H, 


erystallises in plates and melts with decomposition at 145°. It is 
soluble in warm alcohol. 

Ethyl-B-naphthylhydrazine is prepared by the action of ethyl 
iodide (2 mols.) on naphthylhydrazine in alcoholic solution. It is a 
pale-yellow oil, freely soluble in alcohol, ether, benzene, and chloro- 
form. It reduces warm Fehling’s solution. The solution in chloro- 
form is slowly decomposed by mercuric oxide, yielding naphthylethy]l- 
amine. W. C. W. 


Derivatives of s-Naphthylhydrazine. By A. Htirinenavs 
(Ber., 22, 2656—2657).—In reference to Hauff’s work on this subject 
(preceding Abstract), the author states that he has also recently 
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obtained the acetyl-derivative, the semicarbazide, and the thiosemi- 
carbazide. is ZF. Be 


Derivatives of the Two Isomeric Naphthenylamidoximes 
By E. Ricarer (Ber., 22, 2449—2459; compare Abstr., 1887, 
374, also Ekstrand, ibid., 373).—f-Napthenylamidoxime (m. p. 150) 
is readily soluble in alcohol and ether, but only moderately easily in 
benzene and chloroform and insoluble in light petroleum. The cor- 
responding a-compound (m. p. 148—149°) resembles the -deriva- 
tive in its behaviour with solvents. 

Benzoyl-B-naphthenylamidowime, C\H,-C(NH,):NOBz, prepared by 
heating the amidoxime with benzoic chloride, crystallises from hot 
alcohol in colourless needles, melts at 179°, and is only sparingly 
soluble in cold alcohol, ether, benzene, chloroform, and light petroleum, 
insoluble in water. 


Naphthenylbenzenylazovime, CH C<SY Soph, is formed when 


the preceding compound is boiled with water, dilute acids, or dilute 
alkalis, or when it is treated with concentrated sulphuric acid. It 
cerystallises from dilute alcohol in colourless plates, melts at 116°, and 
is readily soluble in alcohol, ether, benzene, chloroform, and light 
petroleum, but almost insoluble in water. 

Acetyl-B-naphthenylamidowime, C,,H,,N,02, crystallises from alcohol 
or benzene in yellowish needles, melts at 154°, and is only sparingly 
soluble in ether, chloroform, and light petroleum, and insoluble in 
water; when boiled with water, or when treated with concentrated 
- sulphuric acid, it is converted into the azoxime melting at 85° 
(compare Ekstrand, loc. cit.). 

Ethyl-B-naphtheny lamidowimecarborylate, C\jH,C(NH,):NO-COOEt, 
separates from alcohol in colourless needles, melts at 121°, and is readily 
soluble in alcohol, ether, benzene, chloroform, and acids, but very 
sparingly in light petroleum, and insoluble*in water and alkalis. 


B-Naphthenylcarbonylimidoxi me, CHORD >CO, crystallises 


from hot benzene in colourless needles, melts at 216°, and is mode- 
rately soluble in alcohol, ether, and chloroform, but sparingly in 
benzene and hot water. The sodium-derivative is crystalline. In an 
aqueous solution of the ammonium-derivative, lead acetate produces a 
white, and copper sulphate an apple-green precipitate. 

B-Naphthenylamidethoxvime, CyH;C(NH,):NOEt, crystallises from 
dilute alcohol in colourless needles, melts at 74—75", and is readily 
soluble in alcohol, ether, benzene, chloroform, light petroleum, and 
hydrochloric acid, but very sparingly in water, and insoluble in 
alkalis. 

Ethylidene-B-naphthenylamidoxime, CH C<NO >CHMe, pre- 
pared by dissolving the amidoxime in acetaldehyde, crystallises from 
hot water in colourless needles, melting at 121—122°. It is readily 


soluble in alcohol, ether, benzene and light petroleum, very sparingly 
soluble in cold water, and insoluble in acids and alKiilis. 
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Acetoethenyl-8-naphthenylazoxime, OH ce U>C-CH, Acs formed 


by boiling the amidoxime with ethyl acetoacetate ; it crystallises from 
hot water in nacreous plates, melts at 108—109° and is soluble in 
alcohol, ether, benzene, and chloroform but insoluble in light 
petroleum. 

Acetyl-a-naphthenylamidoxime crystallises from dilute alcohol in 
colourless needles, melts at 129°, and is insoluble in water, but readily 
soluble in alcohol, ether, benzene, and chloroform; when treated with 
concentrated sulphuric acid, or when boiled with water, it is converted 
into the azoxime (compare Ekstrand, loc. cit.). 

Ethyl-a-naphthenylamidozimecarboxylate crystallises in colourless 
needles, melts at 111°, and is readily soluble in alcohol, ether, benzene, 
and chloroform, but only sparingly in light petroleum, and insoluble 
in water. 

a-Naphthenylcarbonylimidoxime, prepared by boiling the preceding 
compound with water or alkalis, crystallises from dilute alcohol in 
colourless needles, melts at 189°, and is readily soluble in alcohol but 
only sparingly in ether, benzene, and chloroform and insoluble in 
light petroleum and water. In aqueous solutions of the ammonium- 
derivative, lead acetate produces a white, and copper sulphate a green 
precipitate. ’ F..S 


Acetyl- and Ethyl-derivatives of Camphonitrophenol. By P. 
Cazeneuve (Bull. Soc. Chim. [3], 1, 467—469; compare Abstr., 1889, 
C-NO, 


618).—The acetyl-derivative of camphonitrophenol, CoHu< OAe’ 
‘OAc 


after saponification and subsequent saturation with slight excess of 
hydrogen chloride, gives with ferric chloride a violet-red coloration, 
CH-NO, 
((OH), ° 


which indicates the formation of the compound C,Hy< 


‘ ‘ C-NO, 
The ethyl-derivative, CsHy< G. OFt 
camphonitrophenoxide with excess of ethyl iodide in sealed tubes 
at 120° for three hours; after separation of sodium iodide, the liquid 
is evaporated to dryness and the residue crystallised from benzene. 
The compound forms large, colourless, flat crystals, which melt at 
54° and decompose on distillation. T. G. N. 


, is made by heating sodium 


Camphonitrophenol Phosphate. By P. Cazenruve (Bull. Soe. 
Chim. [3], 1,469—471).—The normal phosphate, (C,)>H,,NO-);POQ,, is 
prepared by boiling camphonitrophenol with phosphorus trichloride for 
several hours. It exists as an amorphous, yellowish, insoluble sub- 
stance, which, when heated, decomposes without melting. Nitrophenol 
forms an analogous compound, (C,H,NO,);PO,, with phosphorus penta- 
chloride, only traces of metachloronitrobenzene being simultaneously 
produced. ‘his reaction confirms the constitution previously given 
to camphonitrophenol. T. G. N. 
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Camphonitrophenol Benzoate and Phthalate. By P. Caze- 
nevve(Bull. Soc. Chim. [3], 1,471—472).—The benzoate, OsFe< toe 
‘OBz 
is prepared by the reaction of equal parts of camphonitrophenol and 
benzoic chloride at 100°; it forms small crystals which are insoluble 
in water, but soluble in hot alcohol, ether, and benzene; these melt 
at 131°; and partially volatilise at 150° without decomposing. On 
saponification with alcoholic potash, it yields potassium benzoate and 
C-NO, 
I , 
the compound ONu< don), 
Phthalic chloride by a similar reaction forms a compound, 
(N 0.°C\oH,,O)2C,H,0., 


which melts at 275° with slight decomposition. T. G.N. 


Quercetin-derivatives. By J. Herzic (Monatsh., 10, 561—567; 
compare Abstr., 1888, 1309).—In a previous communication the 
author has called attention to the fact that pure xanthorhamnin is 
not the sole product obtained from Persian-berries by the method of 
Liebermann and Hérmann (Abstr., 1879, 271). It is now shown 
that besides xanthorhamnin, the berries contain a glucoside of 
rhamnetin or some unstable molecular compound of the glucosides of 
rhamnetin and quercetin. This result is in accordance with the fact 
that Schiitzenberger obtained two glucosides (a- and #-rhamnin) 
from Persian-berries. His a-rhamnetin (from a-rhamnin) is evidently 
identical with rhamnetin, his SB-rhamnetin (from #-rhamnin) with 
quercetin. G. T. M. 


Scutellarin, one of the Constituents of Scutellaria lanceo- 
laria. By D. Taxkauasnit (Chem. Centr., 1889, ii, 100.)—The root 
of Scutellaria lancevlaria, one of the labiate, is used medicinally in 
China and Japan. By extracting the root with ether, agitating the 
ether extract with sodium hydroxide, and acidifying the alkaline solu- 
tion, a yellow. flocculent substance, scutellarin, is obtained. It forms 
odourless and tasteless, shining, flat, yellow needles, melts at 
199—199°5°, is insoluble in cold, little soluble in hot water, very 
readily soluble in alcohol, ether, chloroform, light petroleum, and 
carbon bisulphide; soluble in sodium hydroxide and carbonate 
solutions, but carbonic anhydride is not expelled from the latter. 
It dissolves in concentrated sulphuric acid with a yellow colora- 
tion and water reprecipitates the substance unchanged. It dis- 
solves in nitric acid with red coloration, and in like manner in a solu- 
tion of sulphuric acid and potassium nitrite. Fehling’s solution 
is not reduced by it, even after boiling with hydrochloric acid. 
It does not combine with phenylhydrazine; neither silver nitrate 
nor lead acetate precipitates it from its alcoholic solution, but solu- 
tions of lead and copper acetates produce a yellow-red precipitate 
with the alcoholic solution. When treated with bromine in carbon 
bisulphide solution, a substance crystallising in yellowish needles is 
formed; the determination of bromine in it, however, gave unsatis- 
factory results. The elementary analysis of scutellarin gave figures 


ll . 
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which corresponded with the formula C,H,O;; it contains neither 
nitrogen nor water of combination. 5 grams of scutellarin produced 
no effect when administered to a dog in an emulsion of milk and 
gum arabic. The author believes it to be a phenol, and possibly 
an isomeride of juglone. J. W. L. 


Crystallised Digitalin. By Arnaup (Compt. rend., 109, 679— 
682).—Digitalin prepared by Nativelle’s method from the digitalis of 
the Vosges formed very thin, brilliant, white, rectangular lamelle, 
which melt at 243°, dissolve in absolute alcohol to the extent of 0°650 
part in 100 at 14°, and also, contrary to the statement of Schmiede- 
berg, dissolve in boiling benzene. When subjected to fractional solution, 
the melting points of the different fractions varied only between 
242° and 245° 

A second quantity prepared by Adrian melted at 245—246°, and 
when dissolved fractionally in alcohol and benzene the melting 
points varied only between 243. and 245°, as with the first sample. 

Digitalin is a distinct chemical individual, and it is not necessary 
to denote it by any name such as digitoxin. It seems to be the type 
of a large group of compounds. C. H. B. 


Dihydropyrroline. By F. Anpreruini (Ber., 22, 2512—2515).— 
Dihydropyrroline hydrochloride is decomposed when heated, giving 
off vapours which colour pine-wood red; it is partially decomposed 
by concentrated hydrochloric acid at 130—140°. The awrochloride. 
C,NH,,HAuCh, crystallises from cold water in small prisms, melts at 


152°, and is slowly decomposed when boiled with water. The picrate, 
C,NH,,C,H;N;0:, separates from water in yellow crystals, melts at 
156°, and is readily soluble in alcohol and water. 

Benzoyldihydropyrroline, C,NH,Bz, prepared by heating dihydro- 
pyrroline hydrochloride with benzoic chloride at 110°, is an oily 
liquid, boils at 160—161° (2 mm.), and is miscible with alcohol 
and ether, but is insoluble in water. It dissolves freely in con- 
centrated hydrochloric acid, yielding a salt which does not crystallise 
readily. 

Duagldiighnegereeline, C,NH,°CH,Ph, prepared by treating di- 
hydropyrroline with benzyl chloride, boils at 150°. The awrochloride, 
C,H,,N,HAuCk, crystallises from water in yellow needles melting at 
111°, F. 8. K. 


Derivatives of Alkylpyrrolines. By C. U. Zanertr (Ber., 22, 
2515—2519; comrare Ciamician and Zanetti, Abstr., 1889, 727).— 
1-Ethylpyrroline boils at 129—130° (762 mm., corr.). The tetra- 
bromide melts at 83° and is converted into ethyl dibromomaleimide 
(m. p. 93—94°) by cold nitric acid of sp. gr. 1°49. The diacetyl- 
derivative, C,NH,EtAc,, is a crystalline compound, melts at 58—59°, 
boils at about 183° (29 mm.), and is readily soluble in alcohol, ether, 
benzene, light petroleam, and warm water. 

When the mixture of c-ethylpyrrolines, boiling at 150° (compare 
Ciamician and Zanetti, loc. cit.), is treated with acetic anhydride 
and sodium acetate, an oil is obtained which can be separated by frace 
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tional distillation into a portion boiling at 210—235° and a portion 
builing at 240—255°. The former is volatile with steam and has the 
composition and properties of an l-acetyl-c-ethylpyrrolins, C.N H;EtAc. 
The latter, after having been boiled with potash and repeatedly 
distilled in order to free it from l-acetyl derivatives, solidifies parti- 
ally when exposed to long continued cold, and can thus be separated 
into its constituents; the crystalline substance is an acetyl-deriva- 
tive melting at 42—44°, probably identical with the compound 
(m. p. 47°) obtained by Dennstedt and Zimmermann from c-ethyl- 
pyrroline (compare Abstr., 1886, 104%). Both the liquid and the 
solid compound give a silver-derivative which has the composition 
CsH,»NOAg. 

1-Propylpyrroline, C,NH,Pr, is obtained in small quantities when 
potassium pyrroline is treated with propyl iodide, but isomerides and 
other compounds are also formed; it is a colourless oil hoiling at 
145°5—146°5° (755°8 mm.). F. S. K. 


Nitropyrroline-a-carboxylic Acids. By F. Anperuini (Ber., 

22, 2503—2506).—Methyl nitropyrroline-a-carboxylate, 

NO,C,NH;COOMe, 

(m. p. 197°) is formed, together with an isomeride (m.p. 179°) and 
other nitro-compounds, when finely divided methyl pyrroline-.- 
carboxylate is gradually added to ice-cold nitric acid of sp. gr. 1*5 
aud the solution poured into cold water; after neutralising with 
soda and adding a little sodium carbonate, the solution is extracted 
with ether. It crystallises from boiling water in colourless needles 
melting at 197°. The corresponding acid, NO."C,NH;-COOH, ob- 
tained by hydrolysing the ethereal salt with potash, crystallises from 
water with | mol. H,O in light-yellow needles, and is readily soluble 
in alcohol, ether, and hot water, but only sparingly in benzene and 
cold water. It Joses its water when kept over sulphuric acid under 
reduced pressure, and the anhydrous crystals melt at 217°. 

Methyl nitropyrroline-a-carboxylate (m. p. 179°) is obtained, together 
with other nitro-compounds, when the alkaline solution from which 
the isomeride (m. p. 197°) has been extracted is acidified and then 
extracted with ether. It can be isolated by fractionally crystallising ~ 
the crude product from water. It separates from dilute alcohol in 
yellow needles melting at 179°. The corresponding acid crystallises 
from hot water, with 1 mol. H,0, in light-yellow needles, and is readily 
soluble in alcohol, ether, and hot water and moderately so in benzene, 
but only sparingly in cold water. It loses its water when kept 
over sulphuric acid under reduced pressure, the anhydrous compound 
melting at 161°. 

The mother-liquors from the preceding compound (m. p.. 179°) 
probably contain the third isomeride, which has previously been pre- 
pared by Ciamician and Danesi (Abstr., 1882, 875) from dinitro- 
pyrocoll, but this compound could not be obtained in a pure 
condition. They also contain the methyl salt of a dinitropyrroline- 
carboxylic acid, C,NH,(NO,).,.COOMe; this compound crystallises 
from water, dilute alcohol, and benzeue in light-yellow plates melting 
at about 115°. F. S. K. 
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Molecular Weights of the Imidoanhydrides of Pyrroline- 
carboxylic and Indolecarboxylic Acids. By G. Macnanint (Ber., 
22, 2501—2503). Molecular weight determinations by Raoult’s 
method in naphthalene solution show that the molecular formula of 
pyrocoll is CjHsN.O., that of tetramethylpyrocoll, CyH,N,0., that 
of diacetylpyrocoll, C,,Hj»N,O,, and that of the imidoanhydride of 
a-indolecarboxylic acid, C,sHjN.O, The depression constant of 
naphthalene was taken as 82, according to Raoult. F. S. K. 


Action of Methyl Iodide on Tetramethyldihydropyridine. 
By F. Anperint (Ber., 22, 2506—2511).—Pentamethyldihydro- 
pyridine hydriodide is obtained when tetramethyldihydropyridine 
(b. p. 158°) is treated with methyl iodide (compare Ciemician and 
Anderlini, Abstr., 1889, 728) The free base boils at 188—19v° 
(45—46° ; 7 mm.). 

A base, CyH.,N, is formed when pentamethyldihydropyridine is 
treated with methyl iodide in the cold and the resulting oily hy- 
driodide distilled with potash; the base was not isolated. The 
aurochloride, CizH»N,HAuCk, crystallises in thin, golden needles 
melting at Y99—99°5°. F. 8. K. 


Synthesis of Oxypyridine and Piperidine Bases. By A. 
Lapensure (Ber., 22, 2583—2590).—a-Picolylalkine, 


C;NH,CH,°CH,°OH, 


is obtained as a thick brown syrup by the action of formaldehyde 
on, @-picoline and is purified by distillation under 2U—30 mm. 
pressure. It is a colourless syrup, boils at 179° under 25 mm. 
pressure, dissolves readily in water and alcohol, sparingly in ether; 
it is rather hygroscupic and can only be dried over fused potassium 
carbonate ; sp. gr. l-Lll at 0°. The plutinochloride, (C,H ,NO).,H.PtCl,, 
crystallises well in prisms very readily soluble in hot water and melts 
at 170° with effervescence. The aurochloride crystallises in well- 
formed crystals rather sparingly soluble in water. 

Vinylpyridine, C;NHyC,Hs, prepared by distilling the above com- 
pound under higher pressure or in preseuce of potash, is a colourless, 
mobile liquid, very readily soluble in alcohol, ether, and chloroform, &c., 
but only sparingly in water. It boils with decomposition at 158—15:: 
at the ordinary pressure, but distils without decomposition at 79—82° 
under 29 mm. pressure ; sp. gr. = 9°9985 at 0°. The platinochloride, 
(C,H,N).,H,PtCl,, crystallises in needles or large plates, melts at 174° 
with decomposition, and is rather readily soluble in water. ‘The 
aurochloride, cadmioiodide, bismuth iodide, and mercurochloride crystal- 
lise well. 

a-Pipecolylalkine, C;sNHy"CH,°CH,°OH, obtained by the action of 
sodium ana alcohol on picolylalkine, is a colourless crystalline base 
which melts at 31—32° and boils at 225—228°. It is very hygro- 
scopic and is readily soluble water, alcohol, and ether. It is a 
strong base and turns red litmus blue. The _ platinochloride, 
(C;H,;NO)2,H,PtCl,, crystallises in splendid, large, transparent crys- 
tals, like gypsum, and melts at 158°. : 

f2 
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a-Methylpipecolinealkine, CNNH,Me-CH,CH,-OH, is formed when 
a-pipecolylalkine dissolved in methyl iodide is treated with methyl 
iodide and sodium at the ordinary temperature. When the methyl 
iodide has disappeared, the alcohol is evaporated, the residue re- 
peatedly extracted with ether, the base converted into the hydro- 
chloride, and warmed slightly with sodium nitrite. The nitrosamine 
which separates is removed by ether. The hydrochloride is then 
treated with potash and the tertiary base is extracted with ether, and 
dried with potash. The aurochloride is crystalline; the platino- 
chloride, cadmiotodide, and periodide were also prepared. 

Vinylpiperidine, C;NH,,C.H; (?), is obtained from pipecolylalkin 
by the method previously employed for the preparation of tropidine 
from tropine (Annalen, 217, 118). It is a colourless liquid, boils at 
146—148°, is readily soluble in water, and has an odour of tropidine 
and coniine. The avrochloride and picrate crystallise well and are 
rather soluble in water. 

a-Picolylmethylalkine, CSNH,CH.CHMe-OH8, is formed in a manner 
similar to a-picolylalkine from a-picoline and acetaldehyde, and is 
purified by means of the platinochloride. It is yellowish, boils at 
176—181° under 18 mm. pressure, and is readily soluble in water, 
alcohol, and chloroform, sparingly in ether. The platinochloride, 
(C,H), NO),,H,PtCl,, crystallises from hot water in small plates which 
melt at 189° with decomposition ; the awrochloride crystallises well. 

a-Pipecolylmethylalkine, C;SNHy*CH.CHMe:OH, melts at 47°, boils 
at 224—226°, and is readily soluble in water, alcohol, and ether, 
The platinochloride melts at 149°. In its properties, the base resembles 
conydrine, with which it is isomeric. N. H. M. 


Hydroxymetadiazines (Hydroxypyrimidines). By E. v. Mryrer 
(J. pr. Chem. [2], 40, 303—304).—A midomethyldiphenylmetadiazine 
(Abstr., 1889, 578) melts at 168°, not 172°; it can also be obtained 
by acting on a mixture of ethyl cyanide and phenyl cyanide with 
sodium or sodium ethoxide. 

Hydroxymethyldiphenylmetadiazine (loc. cit.) melts at 250°, not 
256° ; it can also be obtained by the condensation of benzamidine and 
ethyl methylbenzoylacetate. By heating it with alkaline potassium 
permanganate, adding dilute hydrochloric acid to the colourless solu- 
tion, dissolving the precipitate in weak ammonia, filtering, and again 
precipitating with hydrochloric acid, a hydroxydiphenylmetadiazinecar- 
boaylic acid, OPh<N.G(OH)>CCOOH, is obtained ; this crystallises 
from alcohol in beautiful, pale-yellow prisms melting at 236° with 
evolution of carbonic anhydride. When heated in a diphenylamine 
bath at 250° until evolution of carbonic anhydride ceases, it leaves 
a yellow, crystalline residue, mostly soluble in potash; if the preci- 
pitate obtained by adding hydrochloric acid to this potash solution 
is digested with weak ammonia and crystallised from alcohol, yellowish 
slender needles, C\,H,;,.N,0, which melt at 280°5° (uncorr.), are ob- 
tained. These appear to be identical with Pinner's diphenylhydroxy- 
pyrimidine (Abstr. 1889, 1008), which melts at 284°. 
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Hydroxymethylethylmethylmetadiazine, CMe<y.c(oH > ome, is 


obtained from acetamidine and ethyl propionylpropionate; it melts 
at 167°5°, and is isomeric with the hydroxy-base of cyanmethethine 
melting at 150° (Abstr. 1885, 646). A. G. B. 


Pyrimidimes. By A. Pryner (Ber., 22, 2609—2626; compare 
Abstr., 1889, 1006).—The formation of the pyrimidines appears to 
take place in three stages. Employing benzamidine and ethyl 
acetoacetate as examples, these stages are as follows :— 


I. NH:CPh:NH, + COOEt-‘CH,-COMe = 
NH:CPh:NH-CO-CH,'COMe + EtOH. 
Il. NH:CPh:NH:CO-CH,’COMe = 


CO-CH, 
NH<opp:N 


>CMe0H = NH<OO CES cMe + HO. 


I. NH<COCH Some = N<COH) CHS ome. 


The ethyloxalylacetylbenzamidine already described (Abstr., 1889, 
1009) is the first-stage product in the formation of phenylhydroxy- 
pyrimidinecarboxylic acid, and may be easily converted into the latter 
by the action of soda. The compound obtained at the same time 
and melting at 263° is pheny/hydrorypyrimidinecarborylbenzamidine, 
N<6i0 yoH>cCON H-CPh:NH, the benzamidine having reacted 
with the second carboxyl-group of the acetoxalate. It is converted into 
the above carboxylic acid by the action of soda. As already noted 
(loc. cit.) the free acid melts with decomposition at 247°; carbonic 
anhydride being evolved and phenylhydroxypyrimidine is formed. 

When benzamidine and ethyl acetomalonate react on one another, 
one carboxyl-group is separated and the same pyrimidine formed as 
is obtained from ethyl acetoacetate. 

When ethyl acetosuccinate, benzamidine hydrochloride, and sodium 
hydroxide or potassium carbonate are mixed together, two compounds 
are obtained melting respectively at 178° and 212°. The former (m. p. 
178°) is ethyl phenylmethylhydroxypyrimidineacetate, 


N — CMe 

It is easily soluble in alcohol, ether, and acetone, sparingly in water, 
and crystallises in needles. When saponified with soda, it yields 
pheny lmethylhydroxy pyrimidineacetic acid, which crystallises in needles, 
melts at 259°, and is soluble in alcohol. The needles crystallising at 
212° have the formula C,,HipN,O, and are probably succinylbenzimide, 


CH, 
On, Og >NOPh:NE. This compound forms the principal product 
* 


if caustic soda is used for liberating the benzamidine from its hydro- 
chloride in the reaction, whilst, if potassium carbonate is employed, 
the pyrimidine is the chief product. 
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With ethyl acetylglutarate, benzamidine yields ethylphenylmethyl- 
hydroxypyrimidinepropionate, CPLEY (OH) >C'CH#CHy COOK: 
which crystallises in needles, is soluble in alcohol, ether, and acetone, 
and melts at 145°. The free acid forms a white powder almost in- 
soluble in water and alcohol and melting at 215° 

When ethyl diacetosuccinate is mixed with benzamidine, ethyl 
phenylmethylhydroxypyrimidineacetate i p. _* and phenyl- 


methylacetonylhydroxypyrimidine,  C Ph<y- C( bem H) °SC-CH,COMe, 


are formed. The latter is insoluble in acetone, soluble in alcohol ; 
it crystallises in needles and melts at 215°. The author was unable to 
obtain the dipyrimidine, CPh<N Gy, ‘C (oH >C— —C<C(Om:N ‘nj ->CPh, 
which he had anticipated, the Bion acetyl-group appearing always 
to be separated before the pyrimidine formation set in. 

A mixture of ethyl succinylsuccinate and benzamidine yields a sub- 
stance easily soluble in alcohol and melting at 272° avd another 
almost insoluble in the usual solvents. The former, tetrahydrophenyl- 
N: C(OH): C. CH, ‘CH, 
CPh—N C CH, Co 
The latter, owing to its insolubility, could not be thoroughly purified, 
but appears to have the formula C.H,N,O, and to be dihydrodi- 

henyldihyd tetrazi oe ee ao ee It dis 
phenyldthydroxyantetrazine, ty) —W.G.0H-C- C(OH):N 
solves in boiling caustic soda yielding a crystalline sudium-derivative, 
C..H,,Na,N,O, + 4H,0. 

The amidine of acetonecyanhydrin, OH-CMe,°C(NH,):NH, yields 
with ethyl acetoacetate, hydroxyisopropylmethylhydroxypyrimidine, 


OH-CMerC<¥-G/OH) SCH, crystallising in easily soluble needles 


hydroxyketoquinazoline, | , crystallises in needles. 


and melting at 98°. If ethyl benzoylacetate is employed instead of 


the acetoacetate, hydroayisopropylphenylhydroxypyrimidine, 


OH-CMeC<N.c CoH > CH 


is formed. This crystallises in small, glistening prisms,: sparingly 
soluble in water, easily so in the usual organic solvents, and melts 


at 198°. kn 3. Es 


Phenylhydrazonelevulinic Anhydride. By F. Acu (Annalen, 
253, 44—57). 'T'wo compounds are formed by the action of phos- 
phorus pentachloride on phenylhydrazonelevulinic anhydride at 150. 
One contains 2 atoms of hydrogen less than the anhydride and the 
second compound is a monochloro-substitution-product of the first. 
The crude product of the reaction is poured into water containing ice. 
In the course of 24 hours, phenylmethylchloropyridazone is deposited 
in crystals. The mother-liquor is rendered alkaline and treated with 
ether to extract the phenylmethylpyridazone. The residue is redis- 
solved in 100 parts of boiling water, to which a small quantity of 


= 2s a od tte ie prever 
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hydrochloric acid is added. On cooling, the chloro-substitution-pro- 
duct crystallises out and the base is extracted from the mother-liquor 
as before. It is finally purified by precipitation as the hydrochloride’ 
by passing dry hydrogen chloride through its solution in benzene... 


Phenylmethylpyridazone, CO< OE er >CMe, is freely soluble in 


alcohol, ether, chloroform, benzene, and acetone, melts at 81—82°, 
and has feeble basic properties; its salts are decomposed by water. 
By the action of sodium on the hot alcoholic solution, a crystalline 
base is produced which appears to have the composition C.H»4N,; this 
melts at 200° and yields a sparingly soluble platinochloride. The 
solution in dilute sulphuric acid acquires a violet-blue colour on the 
addition of chromic or nitrous acid. 

Phenylmethylchloropyridazone, CO<S Gr oni >OMe, crystallises in 
flat prisms and melts at 136—137°. It is freely soluble in hot 
alcohol, chloroform, benzene, and acetone, and also dissolves in 
mineral acids, but is reprecipitated unaltered from the acid solutions 
by water. The nitro-derivative melts at 210—213°. The chlorine is 
displaced by ethoxyl by the action of alcoholic potassium hydroxide. 

Phenylmethylethorypyridazone melts at 140°, crystallises in flat 
prisms or plates, and dissolves freely in hot alcohol, benzene, chloroform, 
acetune, and in hot water, and is also soluble in strong acids. It is 
decomposed by heating at 125° in sealed tubes with hydrochloric acid, 
yielding phenylmethylhydrorypyridazone. The hydroxy-derivative 
crystallises in needles and melts at 196°. It is soluble in hot acetone, 
benzene, and chloroform, in strong mineral acids, and in alkalis. The 
addition of ferric chloride to the hydrovhlioric acid solution produces 
a red-brown coloration, which turns to carmine on dilution. At 170°, 
hydrochloric acid converts the hydroxy-compound into phenymethyl- 
pyrazolecarboxylic acid, ee, >C-COOH. The acid is soluble in 
hot alcohol, chloroform, benzene, ether, and in strong mineral acids, 
melts at 165—166°, and decomposes at 200°, yielding phenylmethy!l- 
pyrazole, Te CH: probably identical with the phenylmethyl- 
pyrazole described by Knorr (Abstr., 1887, 601). 

Phenylmethylpyrazole melts at 34—36° and boils at 254—255° 
under 753 mm. pressure. 1t dissolves freely in ether, alcohol, chloro- 
form, acetone, benzene, and light petroleum. The platinochloride 
forms orange-coloured, needle-shaped crystals, sparingly soluble in 
water. The pyrazole is converted into the pyrazoline by the action 
of sodium on its alcoholic solution. The pyrazoline melts at 73—75° 
and distils without decomposition. It is soluble in ether, alcohol, and 
benzene, and gives the characteristic pyrazoline-colour reaction with 
ferric chloride or chromic acid. W. C. W. 


Synthesis of Quinazoline-derivatives. By C. Paat and M. 
Buscu (Ber., 22, 2683—2702).—The authors have studied the action 
of orthonitrobenzyl chloride on the sodium-derivatives of form- 
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anilide and of acetanilide and of some of their homologues. The acet- 
avilides did not give satisfactory results, but with the formanilides the 
following reactions (where R is an aromatic radicle) take place :— 


NO,-C,H,CH,Cl + R:NNa‘COH — NO,C,H,CH.NR-COH. 
On reduction, the product yields quinazoline-derivatives, 


NO,-C,H,CH,NR.COH + 3H, = OH< os te + 3H,0- 
2° 


Action of Orthonitrobenzyl Chloride on Sodium Formanilide.—Sodium 
formanilide is prepared by adding sodium to a benzene solution of form- 
anilide, and then a proportional quantity of orthonitrobenzyl chloride 
is added. Orthonitrobenzylformanilide, NO.C,H,yCH.*NPh:COH, is 
soluble in the usual organic solvents, insoluble in water. It melts at 
77°, and forms yellow, monosymmetric plates giving the measure- 
ments a:b: ¢ = 05477: 1: 1:085 and 8 = 69°7'. This formanilide 
was also obtained by boiling orthonitrobenzylaniline (Lellmann and 
Stickel, Abstr., 1886, 793) with formic acid. When reduced with 
zinc and acetic or hydrochloric acid, phenyldihydroquinazoline, 
Oo ol is formed; this crystallises in hexagonal plates, is 
almost insoluble in water and alkalis, easily soluble in mineral acids, 
alcohol, ether, &c. It melts at 95° and distils at a very high tem- 
perature with partial decomposition. When distilled with zinc-dust, 
it yields equal quantities of aniline and benzonitrile. Its sulphate, 
(CyHyN:»)2,H,SO, + 2H,0, crysiallises from water in needles, loses 
water at 70° and melts at 79°; when free from water it melts at 
140—143°; the hydrochloride, + 2H,O, forms glistening needles 
melting at 80°; the anhydrous salt melts at 221°, and is easily. soluble 
in alcohol and ether. The platinochloride forms yellow crystals 
melting at 208°; the awrochloride orange scales ; the stannochloride, 
(4H2N.,HSnCl;, flat, white needles or scales melting at 130—134°. 
When heated with methy] iodide in closed tubes at 100°, the quinazoline 
yields three derivatives: the methiodide periodide, C,,H,.N.Mel,I, 
forming glistening, golden-yellow scales melting at 157°; the meth- 
iodide, C\4H,N2,Mel, crystallising in white needles melting at 170°; 
and a third substance, crysiallisimg in prisms melting at 180°, which 
appears to be a second isomeric methiodide. When oxidised with 
potassium permanganate, the quinazoline yields phenylketodihydro- 

I 
CO-NPh 
glistening scales or well-formed rhombic crystals giving the measure- 
ments a:b: ¢ = 2°4228: 1: 32742. It melts at 139° and sublimes 
without decomposition. No hydroxylamine-derivative or phenyl- 
hydrazide could be obtained, but with hydrazine (amidogen) it yields 

, : . CHNPh NH . 

4 I : 
phenylketohydrazodihydroquinazoline, i 0,8, OSH this forms 
white, glistening needles which melt at 204° and, in small quantities, 
sublime without decomposition. The hydrochloride, C,.H,N,0,HCI, 
erystallises in glistening scales and melts at 213-——214°; it loses its 


quinazoline, CKHy< , which crystallises in almost colourless, 
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hydrogen chloride at a moderate heat. The platinochloride crystal- 
lises in yellow needles melting above 300°. When the keto-base is 


, is formed which is soluble in organic solvents, 


crystallises in white needles, melts at 117°, and distils at a high tem- 
perature without decomposition. It is only feebly basic, its salts 
decomposing on the addition of water. It yields a hydrochloride, a 
crystalline areto-derivative, and a nitrosamine. An anstable inter- 
mediate product containing the (CH-OH) group appears to be formed 
along with the tetrahydro-compound, but it could not be isolated. 
When oxidised with permanganate, the tetrahydro-derivative is recon- 
verted into the keto-compound, but both here and in the original 
formation of the keto-derivative small quantities of a sparingly soluble 
nitrogenous, crystalline compound melting at 219° are formed. 

Action of Orthonitrobenzyl Chloride on Sodium Formoparatoluide.— 
The reactions here are similar to those with formanilide. Ortho- 
nitrobenzylformoparatoluide, NO,CsHyCH,-N(C,H,Me)-COH, crys- 
tullises in pale yellow needles melting at 79°, and is easily soluble in 
the usual organic solvents. It may also be easily prepared from 
orthonitrobenzylparatoluidine (Lellmann and Stickel, loc. cit.). Para- 

N—CH 
, , i 
tolyldihydroguinazoline, CeHi< CH,-N-C,H,Me’ 
alcohol, ether, benzene, and chloroform, sparingly so in light petroleum. 
It crystallises in glistening, white scales, melts at 120°, and distils with 
partial decomposition. Distilled witn zinc-dust, it yields the amine and 
nitrile like the phenyl-derivative. The hydrochloride, with 2 mols. 
H,0, forms flat, white needies and melts at 85°, the anhydrous salt at 
251°; the platinochloride forms glistening, yellow needles melting at 
216°; the stannochloride, sparingly soluble needles melting at 165°. 
Methy| iodide forms two derivatives, namely, the methiodide, crystallis- 
ing in white needles melting at 186°, and green, metallic needles which 
appear to be the methiodide periodide. On oxidation, the base yields 
: ; , N—CH . 
paratolylketodihydroquinazoline, C(HHi< C ON: C.H,Me’ which crystal 
lises in micaceous needles sparingly soluble in boiling water, easily in 
organic solvents, and melting at 146°. The hydrochluride forms white 
needles melting at 213 —214°, and is dissociated by slight rise in tem- 
perature; the platinochloride forms golden yellow scales melting 
above 300°. By oxidation, paraketodihydroquinazolylbenzoic acid, 


N=CH 

C.H wet 
i ‘SC0-N-C,N,-COOH 
line; the acid forms white crystals sparing] y soluble in organic solvents, 
and melting at 320°. The silver salt torms a white, flocculent precipitate. 
Paratoyltetrahydroquinazoline crystallises in white needles, melts at 
127°, and is easily soluble in chloroform and benzene, sparingly in 
ether and alcohol. It forms a red nitrosamine, a white, unstable hydro- 
chloride, and a yellow, unstable platinochloride. 

Action of Orthonitrobenzyl Chloride on Sodiwmformo-orthotoluide.— 
The reactions are similar to those with the isomeric para-compound, 


is easily soluble in 


» is produced as well as the above quinazo- 


ABSTRACTS OF CHEMICAL PAPERS. 


Urthonitrobenzylformo-orthotoluide forms a yellow oil which melts at 
76’ and decomposes on distillation. Orthotolyldihydroquinazoline 
forms a yellow, amorphous mass, its platinochloride orange-yellow 
needles melting at 210°, and its stannochloride and hydrochloride 
could not be obtained in a crystalline form. When reduced in alco- 
holic solation with sodium, the base appears to yield the tetrahydro- 
derivative but this was not obtained in a pure state. i a A 


Hydrastine. By W. Kerstein (Chem. Centr., 1889, ii, 91, from 
Zeit. Naturwiss. Halle, 61, 425—429).—According to the aathor’s 
experiments, hydrastine, obtained from the root of Hydrastis cana- 
densis, has the formula C,,H,,NO,, and forms colourless needles melt- 
ing at 132°. The hydrochloride, C,,H,NO,,HCl, and hydrobromide, 
C,,H,,NO,,HBr, are white, micro-crystalline salts; the hydriodide is 
brownish-yellow. 

In addition to those reactions already described, showing the rela- 
tion which exists between hydrastine and narcotine, the author finds 
that by oxidation with potassium permanganate in acid solution, 
opianic acid and probably also cotarnine are formed. When dis- 
tilled in a current of steam, mecouine and trimethylamine are 
formed in the case of both these alkaloids. On the other hand, 
they do not show any similarity in their behaviour towards acetic 
anhydride, acetic chloride, water under pressure, or dilute sulphuric 
acid. 

From hydrastine ethiodide, by the action of potassium hydroxide 
solution, ethylhydrastine is obtained; it forms lemon-yellow crystals 
which melt at 127°. By the action of iodine, lhiydrastine is split up 
into opianic acid and hydrastonine; the latter is distinguished 
from tarconine methiodide in that no formaldehyde is formed on 
boiling its icdide or hydroxide with barium hydroxide. 

In addition, from the root of Hydrastis canadensis, the author has 
separated phytosterin, C4HyO + H,0; this forms plates, melting at 
133°, the solution of which in acetic anhydride gives a red coloration, 
passing into intense blue with concentrated sulphuric acid. 


J. W. L. 


Formation of Optically Active Tropic Acids and Optically 
Active Atropines. By A. Lapenpure and C. Hunor (Ber., 22, 
2590—2592).—A dilute aqueous alcoholic solution of quinine (1 mol.) 
was added to a hot aqueous solution of tropic acid (m. p. L1I6—118, 
1 mol.), and the whole evaporated down on a water-bath until crystal- 
lisation commenced. On cooling, a quantity of dull, white crystals 
separated (quinine dextrotropate), and on further evaporation of the 
mother-liquor an oil separated, which gradually solidified to hard 
crystals of a glassy lustre (quinine levotropate). 

Quinine deatrotropate melts at 186—187°. The free acid crystallises 
from ether in hard, clear prisms, and from water in clear plates, 
melts at 127—128°, and showed a rotatory power of 71°4°. 

Quinine levotropate was not obtained quite pure ; it melts at 178°. 
The free acid, which was also not obtained pure, melted at 123°, and 
showed a rotatory power of 65°15”. 
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When treated with tropine and tropic acid (Annalen, 206, 274), 
both acids yield the corresponding atropines. 

Dextro-atropine crystallises from alcohol in white, lustrous needles, 
melts at 110—111°, and has a rotatory power of + 10°. The auro- 
chloride forms dull, deep-yellow crystals melting at 146—147°. 

Levo-atropine is a crystalline powder melting at 111°. The auro- 
chloride crystallises in lustrous needles and melts at 146°. The base 
resembles hyoscyamine, but the two are not identical, which is due to 
the fact that the latter base has two active asymmetrical carbon- 
atoms, whilst the former has only one. N. H, M. 


Bases contained in the young Shoots of Solanum Tubero- 
sum. By R. Frrsas (Monatsh., 10, 541—500).—The two products, 
the one crystalline and the other amorphons, obtained in the prepara- 
tion of solanine from the young shoots of the potato, are now shown, 
contrary to earlier views, not to be chemically identical. The author 
names the crystalline compound solanine. It has the formula 
Cs2H sNO¢,44H.0, and when dried at 100° appears to be anhydrous, 
or to contain only half a molecule of water of crystullisation. From 
a solution in 85 per cent. alcohol, it crystallises in colourless needles, 
which melt at 244°, are almost insoluble in ether and alcohol, and are 
readily dissolved by dilute hydrochloric acid. Solanidine hydro- 
chloride, 3(CywHaNO.,HCl)HC! + H,0 or 13H,0, is obtained by 
boiling solanine with a 2 per cent. solution of hydrochloric acid. It 
is a slightly yellow powder which is only very sparingly soluble in 
water, and carbonises without melting when heated to 287°. Simul- 
taneously with solanidine hydrochloride. a sugar is formed in accord- 
4H with the equation Cs.H,,NO;, => CywHe NO, + 2C,H,,.0, + 
4H,0. 

The amorphous substance obtained simultaneously with solanine, 
and which the author names solanéine, has, when dried at 1U0°, the 
formula C,;Hg;N Os, or Cs,HgNO,3. The loss of weight on heating the 
air-dried compound at 100° corresponds with the formula C,H. NQO,; 
+ 3} or 4H,0. lt is a yellow, horny, perfectly amorphous substance, 
melting at 208°, is more soluble in an 85 per cent. solution of alcohol 
than is solanine, and on treatment with hydrochloric acid yields 
solanidine and a sugar in accordance with the equation Csy.H NO; + 
H.0 = CwHaNO, + 2C.H,:0.. 

The sugar obtained by the hydrolysis of solanine and solanéine 
forms a yellow, amorphous mass with a caramel-like odour, dissolves 
readily in water and wood-spirit, and has a specific rotatory power of 
(z]» = +28°623. With phenylhydrazine hydrochloride and sodium 
acetate in aqueous solution, it forms a glucosazone melting at 199°, 
and resembling the compounds obtained similarly from dextrose, 
levulose, and several other sugars. With nitric acid it gives no recog- 
nisable trace of mucic or saccharic acids. The general behaviour of 
the sugar points to the conclusion that it is some other sugar than 
dextrose, or a mixture of sugars. 

Solanidine has the formula CyH,,NO, or Cy,HesNO,, and is obtained 
from alcoholic solution in amorphous masses interspersed with needles 
melting at 191°. It dissolves readily in hot alcohol, with difficulty in 
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ether, and on treatment with excess of dilute sulphuric acid forms a 
sulphate, 3(CywH»,NO.,H.SO,),H.SO, + 8H.0; this crystallises in 
scaly plates melting at 247°, and is readily soluble in water. Its 
diacetyl-derivative, CyH;O,NAc:, crystallises in needles melting at 
203°. G. T. M. 


Cinnamylcocaine from Coca Leaves. By OC. Lirsermann 
(Ber., 22, 2661—2662).—Measurements of crystals and quantitative 
decomposition determinations are given to show that the cinnamyl- 
cocaine which the author prepared synthetically from ecgonine is 
identical with that obtained by Giesel from the coca leaf. 

mm BF 


Hematoporphyrin and Bilirubin. By M. v. Nencki and 
A. Rorscuy (Monarsh., 10, 568—573 ; compare Abstr., 1888, 304 and 
971).—The authors suggest that Raoult’s method may be employed 
with advantage to determine the molecular weights of unstable 
substances of organic origin, and have investigated the practicability 
of the method in two cases. Making use of acetic acid and phenol as 
solvents, hematoporphyrin gave numbers varying between 226 and 
331, which correspond with the simple formula C,H,sN,0; (mol. 
wt. = 286). In the case of bilirubin, ethylene dibromide and phenol 
were used as solvents. This compound has the same molecular 
formula, and is consequently isomeric with hematoporphyrin. The 
range in the numbers obtained in both cases is due to the compounds 
being only slightly dissolved by the solvents employed. The iso- 
merism of hematoporphyrin and bilirubrin is confirmed by the fact 
that on reduction with tin and hydrochloric acid two different 
urobilins are obtained. G. fT. wt. 


Chemistry of Vegetable Physiology and Agriculture. 


Reduction of Nitrates by the Cholera Bacteria. By R. J. 
Perri (Chem. Centr., 1889, ii, 45, from -Centr. Backteriologie wu. 
Parisitenkunde, 5, No. 17)—The cholera bacteria are found to 
reduce nitrates to nitrites, and the author remarks that an oxidation 
of ammonia by these bacteria would therefore appear highly 
improbable. J. W. L. 


Mucous Fermentation. By E. Kramer (Monatsh., 10, 467— 
505).—Mucous fermentation is the process by which certain solutions 
of sugars or carbohydrates, such as saccharose, glucose, lactose, 
mannitol, starch, and mucilage, containing the necessary quantity of 
albuminoids and mineral salts, are converted into a ropy condition. 
In the process a mucous substance of the formula C,H iO; is generally 
formed simultaneously with variable quantities of mannitol and 
carbonic anhydride, although in the fermentation of milk the produc- 
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tion of all these compounds has not. been determined with ‘certainty. 
The formation of free hydrogen and of lactic and butyric acids in 
ropy fermention is due to the use of impure cultures, and is not the 
result of the mucous ferment, which is a micro-organism belonging 
to the bacteria. Previously the mucous fermentation was considered 
to be due to Pasteur’s so named Micrococcus viscosus (which, however, 
does not exist as described by him), but is now shown, in the case of 
ths different solutions investigated, to be the result of the action of 
at least three totally different micro-organisms. It also appears that 
no true mucous fermentation is brought about by Prazmowsky’s 
Leuconostoc mesenterivides and Bacillus polymyxa or by Cohn’s Asco- 
coccus Billrothit. 

The solutions of carbohydrates which have been investigated can 
be classed into three divisions according to the nature of the ferment 
capable of producing change in them. The first division consists of 
neutral or slightly alkaline solutions containing saccharose, albu- 
minoids, and mineral salts, such as decoctions of barley, of rice, and 
of maize, to which saccharose has been added; and the juice of the 
carrot, beet-root, and onion. The fermentation is produced by 
Kramer’s Bacillus viscosus sacchari, and affects the saccharose. To the 
second division belong acid solutions (for example, wine) containing 
the albuminoids and mineral salts and glucose. In these the fermen- 
tation is caused by Kramer’s Bacillus visrosus vint. The third divi- 
sion consists of nearly neutral—acid or alkaline—solutions containing 
lactose, albuminoids, and mineral salts, such as milk. This class is 
said by Schmidt-Milheim to be fermented by a coccus 1 » in diameter, 
and capable also of fermenting mannitol. 

Kramer’s Bacillus viscosus sacchari occurs in the form of short rods 
slightly rounded at the ends, and having a thickness of 1 » anda 
length of from 2.5 to 4. They are often joined together, forming 
strings of as many as 50, and show no individual movement, but 
only Brown’s so-called “ molecular motion.” When placed on slices 
of carrot, » blackish mucus is formed, but on isinglass or gelatin 
made up with saccharose, it produces spreading white colonies; it 
liquifies the gelatin, and is very active at 22°. The coccus thrives 
only in neutral or slightly alkaline fluids, producing no change what- 
ever when free acids are present. Kramer’s Bacillus viscosus vint forms 
rods 0°6 to 0°8 in thickness, and from 2 to6 y in length, often occurring 
in chains 14 » in length; and belongs to the anaérobic bacteria, 
whilst the previously described ferment is aérobic. It can only 
exist in wines or in acid solutions of glucose. 

The mucous substance of the formula C;H\O, may be regarded as 
“metamorphosed” cellulose. It is precipitated from the fermented 
liquid by alcohol, by basic lead acetate, and by baryta-water, in the form 
of a white, insoluble, amorphous, stringy mass, which has a specific 
rotatory power of [a]p = + 195; is not coloured by iodine, and is dis- 
solved by solutions of the caustic alkalies, forming a yellow liquid, from 
which alcohol precipitates a compound as a white, scaly mass. The 
mucous substance is not to be regarded as being directly produced from 
the nourishing fluid, but as a secondary product of assimilation of the 
ferment. Similarly the formation of mannitol is to be attributed to 
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the action of the nascent hydrogen and carbonic anhydride, the 


primary products of the action of the living organism on the dissolved 
glucose. G. T. M. 


Decomposition of Albumin by Anaérobic Ferments. By 
M. v. Nenckt (Monatsh., 10, 506—525).—The author has investigated 
the decomposition of sernm albumin by three anaérobic bacilli, 
namely, Bacillus liquefaciens magnus, Bacillus spinosus, and the Rausch- 
brand bacillus. The fermentations were conducted in a specially 
arranged flask, and in an atmosphere of nitrogen, hydrogen, or car- 
bonic anhydride. On distillation, after saturation with oxalic acid, 
the fermented liquid gave gaseous products and liquid fatty acids. 
On exhaustion with ether, the evaporated residue furnished, besides a 
small quantity of fatty acids, only phenylpropionic acid, parahydroxy- 
phenylpropionic acid, and scatolacetic acid. The relative quantity 
in which these three acids are formed depends on the bacillus used 
and on the length of the fermentation. 


Seatolacetic acid, CsHy< SNESSC-C H.-COOH, erystallises from hot 


water in prisms or six-sided plates, dissolves readily in alcohol and 
ether, melts at 134° (uncor.), and on treatment with potassium nitrite 
and acetic acid forms a yellow, crystalline magma of the charac- 
teristic nitroso-compound, C,H;N(NO)-C,H;,O., which melts with 
decomposition at 135°. Taking these results into consideration, the 
author shares Salkowski’s opinion that there are at least three 
aromatic groups in albumin, and that these are represented by 
(1) tyrosine, OH-C,HyCH.CH(NH,)-COOH, (2) phenylamidopro- 
pionic acid, and (3) scatolamidoacetic acid. When the anaérobic 
fermentation takes place in the absence of hydrogen, tyrosine is 
reduced to ammonia, and parahydroxyphenylpropionic acid; phenyl- 
amidopropionic acid to phenylpropionic acid, and scatolamidoacetic 
acid to scatolacetic acid. In the presence of air, these three acids 
furnish oxidation-products, which may be regarded as being produced 
as follows :—Phenylacetic acid, benzoic acid, and phenylethylamine 
from phenylpropionic acid; parahydroxyphenylacetic acid, paracresol, 
parahydroxybenzoie acid, and phenol from parahydroxyphenylacetic 
acid, and svatolevarboxylic acid, scatole and indole from scatolacetic 


acid. G. T. M. 


Gases Evolved during the Putrefaction of Serum Albumin. 
By M. v. Nencxt and N. Siesper (Monatsh., 10, 526—531).—The bad 
sinelling gas evolved during the putrefaction of albumin by Bacillus 
liguefaciens magnus (compare preceding abstr.) contains "97-1 per 
cent. of carbonic anhydride, hydrogen sulphide, and other gases 
absorbable by potash, and 2°63 per cent. of free hydrogen. The 
putrid smell is due in all probability to the presence of methyl 
mercaptan, for the author has proved that that compound is 
evolved during the putrefaction of flesh by the Hmphysem bacteria. 

G. T. M. 

Formation of Paralactic Acid during the Fermentation of 
Sugar. By M. v. Nencki and N. Steper (Monatsh., 10, 532—540.)— 
In the preparation of a pure culture of the Ruuschbrand bacillus, the 
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authors observed that the fluid taken from the swelling on an 
incculated guinea-pig contained not merely the organism which until 
now was the sole recognised bacillus producing the symptoms, but 
also an anaérobic micrococeus. The coccus has on the average a 
diameter of 0°6 ~, but possesses no very characteristic form ; appear- 
ing usually in a shape resembling that of diplococcus, more seldom in 
strings of 3, 4, or 5,and at times in groups resembling staphylococcus, 
The authors name the new ferment micrococcus acidi paralactici, 
becanse. during its growth, it converts grape sugar into sarco- or 
para-lactic acid. The Rauschbran bacillus, on the other hand, con- 
verts sugar into the ordinary lactic acid of fermentation, out of which 
butyric acid is then formed, with evolution of carbonic anhydride and 
hydrogen. If in fermenting sugar a culture containing both the 
bacillus and the micrococcus is employed, lactic and paralactic acids 
are simultaneously formed. G. T 


Function of Ammonium Salts in the Nutrition of Higher 
Plants. By A. Mintz (Compt. rend., 109, 646—648).—Soil free 
from nitrates was mixed with ammonium sulphate, and the mixture 
carefully sterilised. It was then sown with various plants, every. 
precaution being taken to prevent the introduction of the nitric 
ferment either at this stage or subsequently. A corresponding set 
of experiments was made in which the nitric ferment was present. 
In the latter case a considerable quantity of the ammonium sulphate 
was nitrified. In the first case no nitrates were present at the close 
of the experiments, and yet the plants flonrished vigorously. The 
quantities of nitrogen in the seeds and the plants were as. 
follows :— 

In the In the Derived from the 
seed. plant. ammonium sulphate. 
Broad-bean.. 37 mgr. 956 mgr. 915 mgr. 
Horse-bean.. 16. ,, 105, 7 « 
Se w 211 . 208, 
50 ,, 49°3 ,, 
Bee .& 1145,, 


It is evident that the higher plants have the power of directly 
utilising the nitrogen of ammonium salts, and that preliminary nitri- 
fication is not essential. C. H. B. 


Fixation of Nitrogen by Leguminose. By E. Brfat (Compt. 
rend., 109, 670—573; compare Abstr., 1888, 1330).—Spanish beans 
were grown in a mixture of river gravel, fine sand, and flints, which 
contained very little nitrogen. They were freely exposed to air, and 
from time to time were watered witli very dilute solutions of potas- 
sinm chloride and calcium phosphate. In March, the roots were 
inoculated with bacteria from tubercles on the roots of Cystisa. At 
first the growth was: vigorous, then the plants languished, but in 
June they recovered, flourished, and reached maturity. The total 
gain of nitrogen was: 1°4872 gram for a total weight of dried plants 
of 643 grams. At the same time the 10 kilos of gravel, &c., gained 
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0:481 gram, corresponding with a gain of 98°31 kilos. per hectare of 
surface exposed. 

Lucerne growing in a pot in sandy soil was inoculated with a frag- 
ment of tuberculous root of lucerne, freely exposed to air, and watered 
with effluent water. The total nitrogen in the water used did not 
exceed 0'1 gram, and the net gain of nitrogen was 3°258 gram fora 
total weight of dried crop, including roots, of 97°8 gram. At the 
same time the soil gained 2°460 grams. 

This behaviour of the leguminosee when growing on soils very poor 
in nitrogen explains their well-known utility as “improving crops.” 

C, 


H. B. 


Investigations on Lactarius Piperatus. By R. Cuopart and P. 
Cuuit (Chem. Centr., 1889, ii, 144, 145, from Arch. sci. phys. nat., Geneve, 
5, 385—403).—After expressing the juices of Lactarius piperatus, and 
extracting the residue with alcohol, it was found that mannitol, a white, 
crystalline acid, lactaric acid, and a pitchy substance had dissolved. 
The latter has been named piperon. It is solid at ordinary tempera- 
tures, but melts on the hand, and has the pepper-like smell of the 
fungns. Heated with water in the presence of either a little alkali 
or acid, it remains unchanged. It contains no nitrogen, and is pre- 
sent in the milk of L. piperatus. 

Lactaric acid, C\sH»O2, the next lower homologue to palmitic acid 
(which has been found by Thoerner in other fungi), melts at 
69°5—70*, is little soluble in cold alcohol, readily soluble in hot. It 
exists in the free state in this fungus to the extent of 7°5 per cent. of 
the dry substance. The authors could not find any poisonous sub- 
stance in this fungus either by chemical or physiological means. 

J. W. L. 

Pectic Compounds in Plants. By L. Manein (Compt. rend., 
109, 579—582).—Pectic compounds, both neutral and acid, are essen- 
tial constituents of plant structures. Their presence is recugnised by 
means of certain dyes, such as phenosafranin, methylene blue, Bis- 
mark brown, Paris violet, &c., which stain the pectic compounds but 
do not stain the cellulose, provided that they are used in neutral solu- 
tions or in solutions feebly acidified with acetic acid. Nitrogenous 
compounds, lignin, and cutin are stained by the same dyes, but on 
treatment with acid the pectic compounds are decolorised, whilst the 
others remain stained. Other dyes, such as acid green, acid brown, 
nigrosin, indulin, crocein, ponceaux, in neutral solution stain the 
nitrogenous substances, lignin, cutin, &c., but not the pectic com- 
pounds, and mixtures of these dyes with those of the first group 
make excellent double stains, which readily distinguish pectic com- 
pounds from lignin, cutin, and the nitrogenous compounds. The 
author has extracted pectic acid from plant structures which take the 
stain, and has found that after its removal they remain colourless if 
treated with the same dyes. 

If a section of any plant, except a mushroom, is treated for 24 hours 
with Schweizer’s reagent, the cells are filled with a gelatinous mass 
enclosed in the cell walls left intact by the section-cutter. It would 
seem that the cellulose does not diffuse across the membranes, and 
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after the sections are washed with water and acetic acid, they have 
their original structure, although somewhat deformed, and the mem- 
branes retain their thickness except in those rare cases where the 
cell walls consist exclusively of cellulose. After this treatment, 
the cell walls, which consist of insoluble pectic acid, give no colora- 
tion with the ordinary iodine reagents, whilst the contents of the cells 
become deep blue. On the other hand, the cell walls are deeply 
stained by methylene blue, whilst the contents remain colourless. 
The cell walls dissolve readily in ammonium oxalate solution. 

Pectic compounds are constant constituents of the cell membranes, 
and are found, though less frequently, in the cell contents, and even in 
some cases (Allium porrum, Glyceria aquatilis) in the nucleus. 

C. H. B. 

The Atmosphere in Soils. By T. Scutozsine, Junr. (Compt. 
rend., 109, 618—620, 673—676).—The large volume of air with- 
drawn from the soil in Boussingault’s method introduces several 
errors. The author withdraws about 15 c.c. through a steel tube 
of very narrow diameter, and analyses it volumetrically. The air 
was drawn from the soil, as a rule, at two depths, 25 to 30 cm., repre- 
senting the true soil, and 50 to 60 cm., representing the subsoil. It 
consisted of nitrogen, oxygen, and carbonic anhydride, without any 
measurable quantity of any combustible gas. The proportion of 
carbonic anhydride in the soil varied. from 0°45 to 11°39 per cent., 
and in the subsoil from 0°0 to 880 per cent.; the proportion of 
oxygen varied from 13°52 to 20°09 per cent. in the soil, and from 13°21 
to 20°98 in the subsoil. As a rule, a low proportion of carbonic anhy- 
dride is accompanied by a high proportion of oxygen and vice versd. 
The greater the depth, the greater, as a rule, the proportion of car- 
bonic anhydride, but in one set of samples taken in June, when the 
air was calm and the temperature high, this law did not hold good. 
The atmosphere of the same soil shows great variations, owing 
doubtless, to the varying frequency with which it is renewed in con- 
sequence of changes in the atmospheric pressure. Other conditions 
being constant, the composition of the atmosphere in the soil will 
show considerable variations in different parts of the same field. It 
is essential to remember that the gases in the soil are quite as capable 
of translatory motion as the water. C. H. B. 


Influence of the Composition of the Soil on the Physical 
Properties of Plants. By G. VitLE (Compt. rend., 109, 628—631). 
—The height of plants is in direct relation to the fertility of the 
soil. In the case of plants in which nitrogen-derivatives are the 
dominant constituents, a deficiency of nitrogen in the soil has a 
greater effect than a deficiency of any other constituent. In one and 
the same year, the same plant will attain to different heights in 
different soils, but variations due to a deficiency of fertilising agents 
are always in the same direction. The height at a given period of 
growth is practically the same in different years. ‘he weight of. 
similar crops varies from year to year, but the variations are always 
in the same direction for any given variations in the composition of 
the soil. 

VOL. LVIII. 9 
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The proportion of carrotene in plants depends on the fertility of 
the soil, and increases with it. Variations in the proportion of chloro- 


phyll follow the same order as variations in the proportion of carro- 
tene. C. H. B. 


Production of so-called Sweet Fodder. By E. Macu (Bied. 
Centr., 18, 622—624, from Tiroler landwirtsch. Blatter, 8,137—139).— 
The object of the experiments was to determine whether the loss of 
food-substance in the preservation of green fodder by Fry’s process 
is essentially smaller than in the preparation of sour fodder by the 
older methods. Two samples from a five months’ old green maize 
silo were examined: the one was taken from the middle and was well 
preserved, the other from the edge, and badly preserved. They con- 
tained respectively 80°84 and 82°26 per cent. of water and volatile 
matter. The following table shows the percentage composition of the 
two samples (calculated on the dry substance), as well as the consti- 
tuents of a sample of sweet maize, and the average composition of 
fresh, green maize (also on the dry substance) :— 


Ensilage. Average 
composition 
of fresh 
green maize. 


Nitrogenous substance 
Crude fat . eee ecces 
Non- -nitrogenous extract . 


Total free acid (as lactic acid) . 
Volatile acids _ acetic —- 
Dry substance . 


The fresh ensilage of good quality contained 0°320 per cent. (in 

fresh substance) of alcohol, 0°531 per cent. of free acid (calculated as 
lactic acid), 0657 per cent. of volatile acids (as acetic acid), and 
0°986 per cent. of total volatile acids (as acetic acid). The corre- 
sponding numbers for the bad sample are 0°280, 0°316, 0°356, and 
0°535. 
The sweet maize prepared by Fry’s method does not differ essentially 
from the average composition of fresh maize. The sugar of the fresh 
maize has disappeared completely, whilst alcohol and free acids have 
been formed. The fact that a larger amount of volatile acid was 
found than total free acid is due to the liberation of volatile acids 
(originally present as salts) in the distillation of the substance in 
presence of tannic acid. 

Analyses of the ensilage at a later period are also given. The whole 
of the free acid was found to consist of acetic and butyric acids ; lactic 
acid was not present. N. H. M. 
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Analytical Chemistry. 


Estimation of Phosphorus in Phosphor-tin. By W. Hempe. 
(Ber., 22, 2478).—Phosphor-tin is best analysed by Wohler’s chlo- 
rine method as employed in the analysis of Fahl-ore. The stannic 
chloride and phosphoric chloride which are formed are collected 
in concentrated nitric acid (about 10 c.c.) ; the vessel is washed out 
with dilute nitric acid (1:2), and the phosphoric acid is precipi- 
tated with ammonium molybdate and estimated directly. 

F. 8. K. 


Recognition of Phosphoric Acid of Mineral Origin. By 
J. Sroxnasa (Chem. Centr., 1889, ii, 57, from Listy. Chem., 13, 
153—154).—The author contends that the percentage of fluorine in 
bones as given by different authors is decidedly too high. Raw bones 
do not show any fluorine by the Lorenz reaction, whilst incinerated 
bones give only a slight indication of the presence of this element 
when tested in the same way. On the other hand, the author 
foand the fossil bones of Hlephas primigenius to contain 3°54 and 
436 per cent. of ferric oxide and 2°08 and 2°98 per cent. of fluorine 
respectively in two different specimens. Bones found in the older 
alluvials on the island of Festigos contained 2°42 per cent. of ferric 
oxide, 1°58 of fluorine, 80°04 of tricalcium phosphate. Superphosphates 
prepared from this phosphate and also from bones were tested by 
the Lorenz reaction, with the result that fluorine was only found in 
the former, whilst of the several samples of the latter class of super- 
phosphates only that from bone-ash gave any indication of fluorine, 
and then but slightly. On the other hand, remarks the author, 
Lorenz seems to have overlooked the fact that a series of mineral 
phosphates exist which contain but very little fluorine. 

J. W. L. 


Rapid Method of Estimating Arsenic. By E. Po.enske 
(Chem. Centr., 1889, ii, 583—59, from Pharm. Zeit., 34, 299—300). 
—The method consists in evolving the arsenic as hydrogen arsenide 
in a Marsh apparatus, deposition of the arsenic in a tube having three 
bulbs blown on it, and weighing first that part of the tube containing 
the “ mirror,” and secondly the tube after dissolving off the arsenic. 
The evolution flask is recommended to be of a capacity of 250 c.c., 
and to contain 80—100 grams of zinc. The apparatus includes an 
acid funnel 30 cm. long, having a (J-formed bend, and the evolution 
flask is also connected with a washing flask containing lead nitrate 
solution, to which is attached a tube containing calcium chloride, and 
at the farther end, potash. The decomposing tube is attached 
to this. All air is expelled from the apparatus, first by adding 5 c.c. 
of concentrated sulphuric acid and 20 c.c. of watcr, and the re- 
agents are at the same time tested for arsenic by heating the tube. 
The solution should not contain more than 4—5 milligrams of arsenic, 
and is allowed to drop into the acid funnel from a burette at the rate 
of 05—1-0 cc. per minute. The gas escaping from the end of the 
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tuhe is passed through a solution of silver nitrate, and the evolution 
should not be too rapid for the bubbles to be counted. During the 
evolution of the hydrogen arsenide, two bunsen lamps are placed 
under the second and third bulbs: in order to test whether all the 
arsenic is evolved from the flask, the first is heated, and if a “‘ mirror” 
forms it must be driven onwards into the second bulb, and after a time 
the same test may be applied again. When it is thus proved that 
arsenic no longer escapes from the flask, the tube is disconnected and 
reversed, 2nd any arsenic which may have been deposited in the third 
bulb is driven into the narrow tube between the second and third 
bulbs. All the arsenic having been thus collected in this part of the 
tube, it is cut off and weighed, and after dissolving off the arsenic 
with nitric acid, it is weighed again, the difference giving the weight 
of arsenic. Metallic salts and organic substances interfere with the 
accuracy of the method. J. W. L. 


Behaviour of Silicates when Fused with Phosphates. By 
K. Havsnorer (Chem. Centr., 1889, ii, 53, from Sitzungsber. der 
math.-naturw. Abt. bayr. Akad. Wiss., 1889, 8—11).—Many silicates, 
when fused to a bead with an alkaline phosphate in the blowpipe, 
swell up, evolve gases, and finally insoluble silica, either in the 
form of a skeleton or as flakes, is deposited. The evolution of gases 
is referred by the author to the presence of chlorine, sulphates, or 
water, and he draws attention to this part of the reaction as an aid in 
the recognition of the silicate under examination. For instance, 
hauyn and sodalite, owing to the evolution of the chlorine and 
sulphuric anhydride, may be distinguished from nepheline, which is 
but slowly attacked. In like manner, humite is distinguished from 
olivine by the evolution of hydrofluoric acid, and tourmaline and 
axinite from beryl. The micas of the scapolite group, epidote and 
vesuvian, lose their water of constitution, whereas the felspars, 
amphibole, and granites are but slowly attacked. Similar distinctions 
may be drawn between crystallised kiiumerite and the dense rhodo- 
chrome, and between pyrophyllite and agalmatolite. J. W. L. 


Technical Analysis of Commercial Sodium Sulphide. By 
B. Suetiix (Chem. Centr., 1889, ii, 211, from Listy. Chem., 12, 205— 
206).—10 grams of the sulphide is dissolved in water, the solution 
diluted to $ litre, and 50 c.c. titrated with normal sulphuric acid, 
phenolphthalein being used as an indicator. If the titration is made 
in the cold, the quantity of acid required must be doubled, whereas if 
it is carried out at a boiling heat and the acid added until the red 
colour does not reappear on further boiling the solution, the acid used 
is equivalent to the sulphide. Insoluble sulphides which are de- 
composed by dilute acid may be titrated in this way. J. W. L. 


Qualitative Analysis of the Ammonium Sulphide Pre- 
cipitate. By F. Mayer (Ber., 22, 2627—2630).—The presence of 
chromium in this precipitate renders impracticable the separation by 
solution in hydrochloric acid and precipitation of the iron and 
aluminium by boiling with sodium acetate, since the chromium is 
sometimes wholly and sometimes partially precipitated, whilst if no 
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iron is present, it all remains in the filtrate. The author has found 
that the presence of excess of iron (at least 5 atoms to every atom of 
chromium) ensures the total precipitation of the chromium. He, 
therefore, recommends that where chromium is suspected and iron is 
not present in large quantities, ferric chloride should be added in 
excess before boiling with sodium acetate. i Ze. Ee 


Analysis of Aluminium Sulphate. By F. Beitsrein and T. 
Grosset (Chem. Centr., 1889, ii, 60; from Melanges, Phys. Chim. 
Bull., St. Pétersbourg, 13, 42—47).—The authors recommend the fol- 
lowing method. 1—2 grams of substance is dissolved in 5 c.c. of water, 
5 c.c. of a cold saturated solution of ammonium sulphate added, and 
the mixture well stirred during a quarter of an hour. 50 c.c. of 
95 per cent. alcohol is added, and the precipitated ammonia alum 
filtered off and washed with 50 c.c. of alcohol. The filtrate 
contains all the free acid, which is determined by concentrating and 
titrating with decinormal alkali. The whole of the aluminium 
sulphate is precipitated as ammonia alum. J. W. L. 


Estimation of Chromium and Copper in Iron and Steel. 
By C. Remnarpr (Chem. Centr., 1¢89, ii, 60—61, from Stahl u. Eisen 
9, 404—405).—For the determination of chromium, 10 grams of 
borings or filings are dissolved with 100 c.c. hydrochloric acid in a 
covered beaker of 500 c.c. capacity, first without heat, then at a boil- 
ing heat, oxidised with potassium chlorate, concentrated to one half 
the volume, filtered into a }-litre Erlenmeyer flask, and the insoluble 
residue washed several times with dilute hydrochloric acid on the 
filter, and finally with water. The solution is now reduced at a boiling 
heat by the addition of 10—20 c.c. of sodium hypophosphite solution 
(200 grams in 400 c.c. of water), and afterwards the chromium is pre- 
cipitated by the addition of zinc oxide in excess. The precipitate is 
dissolved in hydrochloric acid, a little more hypophosphite added, and 
the precipitation repeated. The chromium is separated from the 
zine by precipitation with ammonia, which precipitation must be re- 
peated. The chromic oxide, after ignition, is tused, together with 
the insoluble portion of the material, with 8 grams of a mixture of 4 
parts of sodium chloride, 1 part of sodium carbonate, and 1 part of 
potassium chlorate. From the dissolved flux, the manganese is pre- 
cipitated with alcohol, the silicic acid with hydrochloric acid and a 
little sulphurous acid, and the chromium finally precipated as oxide 
with ammonia. The copper is determined in 10 grams of the material : 
the hydrochleric acid solution is reduced with sodium hypophosphite, 
and the copper precipitated with hydrogen sulphide. J. W. L. 


Volumetric Estimation of Chromium in Iron and Steel. By 
E. WanLberc (Chem. Centr., 1889, ii, 194, from Berg. u. Hiittenm. 
Zeit., 48, 180—181).—0°5 gram of the metal is dissolved in boiliug 
nitric acid, sp. gr. 1°20, evaporated to dryness, ground up, transferred 
to a platinum crucible, mixed with a mixture of 2 grams of magnesia, 
1 gram of potassium chlorate, and 1 gram of sodium carbonate, and 
the whole heated, at first gently, then in the blast flame for one hour. 
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The mass is dissolved out with 50—100 c.c. of water, any small 
quantity of manganic acid reduced by a drop or two of alcohol, 
acidified with sulphuric acid, and the chromic acid estimated by 
adding a known quantity of ferrous sulphate and determining the 
amount unoxidised by titrating with potassium ie - 
J. W. L. 
Microscopical Test for Tantalum and Niobium. By K. 
Hausuorer (Chem. Centr., 1889, ii, 62—63, from Sitzungsber. der 
math.-naturw. Abt. bayr. Akad. Wiss., 1889, 3—8).—The substance 
to be tested is fused with a very small bead of sodium carbonate 
in the hottest part of the bunsen flame for 30—40 seconds. It is 
then treated on the object glass with one drop of water, and the 
form of the crystals left as the water evaporates is noted; if 
tantalic acid is present in excess, these are hexagonal plates, whereas 
an excess of niobic acid causes the formation of hexagonal prisms. If 
the residue is treated with hydrochloric acid, the columbite acids 
erystallise out. Addition of sodium hydroxide, slightly warm, causes 
the formation of hexagonal plates, consisting partly of stars and 
prisms. A simple test for the columbite acids consists in boiling 
20 millgrams of the mineral with 0°8 c.c. of concentrated sulphuric 
acid, the solution being poured off from the insoluble part, diluted to 
2—3 c.c., and a little zinc-dust added ; the solution becomes sapphire- 
blue in a few minutes. J. W. L. 


Hardness of Water. By E. Watter (Analyst, 14, 108—112).— 


Attention is directed to the fact that in cases where, either from exces- 
sive hardness or from the presence of magnesium salts, it is neces- 
sary to dilute a water before applying the soap test, the results may 
vary widely according to the degree of dilution employed, especially 
if no deduction is made for the soap required to give a lather with 
pure water. The hardness of a mixture of calcium and magnesium 
solutions appears to be less than that of either of the individual solu- 
tions apart. M. J. S. 


Estimation of Chlorine in Water. By A. Hazen (Amer. Chem. 
J., 11, 409—414).—An investigation of the ordinary method of esti- 
mating chlorine in water by titration with a silver solution, using 
potassium chromate as an indicator. It is found that an excess of 
silver is always required to make the colour reaction apparent; this 
excess is smaller the greater the amount of chromate used, provided 
that this does not colour the liquid so much as to obscure the end- 
point; it is also smaller when the volume of the liquid titrated is 
small. The amount of silver chloride precipitated also influences the 
result, and, other things being equal, the excess of silver solution 
used is nearly proportional to the amount of silver precipitated. To 
correct for this, the use of a silver solution 1 per cent. stronger than 
its normal value is recommended. It is still better to standardise the 
silver solution against a solution of sodium chloride; with such 4 
solution, and making a correction for the volume of liquid titrated, 
accurate results were obtained. If the amount of chlorine is small, 
the water must be concentrated, a very little sodium carbonate being 
added to prevent loss of hydrochloric acid on boiling.  C. F. B. 
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Dynamical Theory of Albuminoid Ammonia. By R. B. Warper 
(Amer. Chem. J., 11, 365—378).—The integral calculus is applied to 
obtain formule representing the distillation of an aqueous solution of 
ammonia, and the conversion of albuminoid matter into ammonia by 
alkaline permanganate. It is assumed that the “ coefficient of vola- 
tility’ —that is, the ratio of the conceutration in any small portion of 
the distillate to that of the liquid in the retort—is constant. In the 
case of the formation of albuminoid ammonia, the law of mass action 
is applied, and the particular formula is investigated which represents 
the reaction between one molecule each of three different substances 
(permanganate, potash, and a nitrogenous substance). Curves are 
given representing the formule obtained. It is found that the rate 
of formation of albuminoid ammonia varies with the amounts of per- 
manganate and of potash present, and also with the rate of distilla- 
tion, and with the concentration of the original solution. The calcu- 
lated ratios of the amounts of ammonia in successive portions of the 
distillate do not agree with those obtained by experiment; this dis- 
crepancy is attributed to the fact that there is not one simple reaction 
taking place, but several; and hence the curve actually obtained is 
the resultant of a number of curves. 

It is also found that the amount of ammonia left in the retort when 
the distillation is stopped, as calculated from the formula, is much 
less than that actually left. This is attributed to the formation of 
intermediate compounds which only yield ammonia with great diffi- 
culty. The author finally concludes that Wanklyn’s ammonia process 


gives valuable but purely comparative results, and is useless for the 
absolute estimation of organic nitrogen. C. F. B. 


Estimation of Ferrocyanide in Gas-lime. By O. Knostaucn 
(Chem. Centr., 1889, ii, 211—212, from J. Gasbeleucht. u. Wasser- 
versorg, 32, 450—459).—10 grams of the well mixed and finely 
ground-up gas-lime is digested, with frequent agitation, for 15—16 
hours with 50 c.c. of 10 per cent. potassium hydroxide in a flask 
graduated on the neck at 250 c.c. and at 255 c.c. The volume is then 
made up to 255 c.c., the whole well mixed, and filtered; 100 c.c. of 
the filtrate is added to a hot solution of ferric chloride (containing 
60 grams of ferric chloride and 200 c.c. of hydrochloric acid in the 
litre), the precipitate collected and washed with hot water, the funnel 
being covered meanwhile. The filter-paper with the precipitate is 
again transferred to the beaker in which the precipitation took place, 
the precipitate treated with 20 c.c. of 10 per cent. potassium hydroxide, 
and the whole then transferred to a 250 c.c. flask and made up to that 
volume. 50 to 100 c.c. of the solution is filtered from the insoluble 
ferric hydrate and paper, 3—5 c.c. dilute sulphuric acid added, and 
the solution titrated with standard solution of cupric sulphate, which 
has been standardised with a solution of potassium ferrocyanide 
(4grams in 1 litre). If hydrogen sulphide is present, it must be 
removed before the titration by adding 1—2 grams of lead carbonate. 
In applying this volumetric method for determining hydroferrocyanic 
acid with cupric sulphate, the indicator used is a drop of ferric chloride 
on a piece of filter-paper to which is applied a drop of the solution 
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under experiment ; so long as an excess of potassium ferrocyanide is 
present, the formation of prussian-blue will at once take place. 
Towards the end of the titration it is necessary to filter very small 
quantities of the solution into a dilute solution of ferric chloride, 
when the last traces of soluble ferrocyanide can be observed. 
J. W. L. 

Absorption of Bromine by Fatty Acids. By G. Harney 
(J. Pharm. [5], 20, 247—249).—The process may be applied either to 
fats or to the fatty acids obtained from them; the results differ in 
the two cases, but are comparable amongst themselves. A saturated 
aqueous solution of bromine and one of sodium hydroxide coloured with 
eosin are required. 20 c.c. of soda-lye at 36° B. is added to 980 c.c. 
of water and 2 grams of eosin. 20 c.c. of carbon bisulphide and 10 c.c. 
of bromine solution of known strength are placed in a flask provided 
with a cork. The soda solution is run in gradually from a burette. 
After each addition, the flask is closed and shaken four or five times, 
and the addition repeated until the brown colour passes to a salmon 
tint. The bromine solution is titrated by means of the sodium soln- 
tion before each estimation, as its strength varies constantly. 20 c.c. 
of carbon bisulphide is placed in a 250 c.c. flask, 1 gram of fatty acid 
is added, and an excess of bromine to the amount of about 0°5 gram. 
The flask is shaken up and allowed to remain for five hours; at the 
end of this time the absorption is complete. The excess of bromine 
is titrated by means of the soda solution; the brown mass formed 
gradually passes to a white, soapy solution which becomes rosy on 
the addition of a few drops of the soda solution in excess. 

The vegetable oils absorb much more bromine than does lard, so 
that their presence in lard can thus be easily detected.—J. T. 


Note.—The standard solutions could not be originated by the 
method given. J. T. 


Estimation of Citric Acid in Lemon Juice. By R. Witiums 
(Analyst, 14, 25—29).—The object of this paper is to recommend the 
use of sodium hydroxide with phenolphthalein as indicator for de- 
termining the acidity of lemon juice, instead of sodium carbonate with 
litmus-paper. Normal sodium citrate blues litmus-paper, but has no 
effect on phenolphthalein; accordingly titrations of pure citric acid 
made with sodiam hydroxide and the latter indicator give numbers 
agreeing closely with theory, whilst those with the carbonate and litmus 
are low. Nevertheless, for some unexplained reason, the carbonate 
gives higher results than the hydroxide when applied to lemon juice, 
and estimations by precipitation as calcium salt agree better with 
the latter than with the former, being in fact generally lower than 
either. M. J. S. 


Impurities in Commercial Salicylic Acid. By B. Fiscuze 
(J. Pharm. [5], 20, 258—261; from Pharm. Zeit., 1889, 329, after 
Pharm. Zeit. Russ., 1889, 28, 378).—Salicylic acid contains cresoti¢ 
acid when manufactured from impure phenol containing cresol. The 
presence of potash in the sodium hydrate employed occasions the 
formation of parahydroxybenzoic acid; this acid is also produced if 
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the temperature is too low at the time when the current of carbonic 
anhydride is passed, whilst too high a temperature at this stage results 
in the production of hydroxyisophthalic acid, due to the action of 
the gas on the sodium salicylate already formed. Lastly, particularly 
in presence of iron salts, brown or yellow compounds are formed by 
oxidation, which are insoluble in water, and give a yellow colour to the 
salicylic acid. In a well-conducted process, parahydroxybenzoic and 
hydroxyisophthalic acids are usually not formed in quantities exceed- 
ing 04 per cent., and the first is easily removed by washing, as it is 
readily soluble in water. The second acid is less soluble in water, 
and may amount to 1 per cent. in certain cases. Cresotic acid is the 
most important impurity, as apart from its obscure physiological 
action, its presence is very objectionable. The amount of cresotic 
acid present may be estimated by titrating with decinormal baryta 
solution, using phenolphthalein as indicator. Owing to the difference 
in their molecular weights, less solution is required to saturate 
cresotic acid than is required by salicylic acid, but great care is 
needed to obtain satisfactory results, and certain accidental impuri- 
ties should be previously sought for, namely, water, colouring matters, 
and sodium chloride. With this view, dissolve in ether; if the solu- 
tion is not clear, filter, evaporate, and dry first at 60°, then in a 
vacuum over sulphuric acid. In the absence of these impurities, it is 
necessary to dry the sample. The baryta solution is standardised by 
the use of pure salicylic acid obtained by converting the commercial 
acid into the calcium salt, recrystallising, and then decomposing the 
salt by means of hydrochloric acid. For the detection of cresotic acid, 
15 c.c. of water and 1 to 2 grams of calcium carbonate are boiled in 
a 200 c.c. flask ; 3 grams of the salicylic acid is added, and the flask 
is agitated over a flame until the volume is reduced to about 5 c.c. 
By this time some crystals have formed. After cooling, the mother- 
liquor is transferred to a test tube and evaporated to l cc. On 
rubbing this with a glass rod, crystallisation sets in. 1 c.c. of water 
is added, and the liquid filtered through a small plug of cotton. 
The filtrate is made up to 1 c.c. and hydrochloric acid is added ; if the 
original acid contained 3 to 5 per cent. of cresotic acid, there separates 
out a mixture of acids which fuses in boiling water and collects at 
the bottom of the test tube in the form of thick, oily drops. The test 
does not succeed with less than 1 per cent. Hydroxyisophthalic 
acid may be separated from salicylic acid by distillation in a current 
of steam. The first acid remains in the still.as a light-grey powder 
orassmall lumps. By dissolving it in sufficient hydrochloric acid 
and filtering through charcoal, it can be obtained in the form of slender, 
white needles, which fuse with decomposition about 300—305°. The 
author has found in one sample of commercial salicylic acid 0°5 per cent. 
hydroxyisophthalic acid, and in another 5°5 per cent. of cresotic acid. 
J. T. 
Oil Testing. By F. Jean (J. Pharm. [5], 20, 337—341).—The 
author’s method comprises the determination of the density, melting 
pomt of the fatty acids, the elevation of temperature under the 
intluence of sulphuric acid, and the refractive power. To determine 
the density, Wesphal’s balance is employed. To determine the 
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melting point, a special apparatus is employed consisting of a thin 
U-shaped tube, in the two limbs of which are platinum wires nearly 
touching the bottom of the tube. A layer of solid acid comes 
between the ends of the wire, but this is displaced by mercary which 
has been charged in one side of the tube, when the temperature of a 
surrounding beaker of water has reached the melting point of the 
enclosed acid. The mercury causes electrical contact between the 
wires, and the transmitted current rings a bell when the temperature 
is read off, as given by a thermometer immersed in the bath. '‘T'o 
determine the rise in temperature when mixed with sulphuric acid, a 
small beaker 4 cm. diameter and 6 cm. high is marked to contain 
15 c.c., and in this is placed an acid tubs provided with a stopper 
having a small tube through which air can be blown into the interior, 
and a small glass tube reaching from the bottom of the acid tube, 
and just passing through its side towards the upper end, so that on 
blowing into the acid tube its contents are expelled and mixed with 
vil in the beaker. 15 c.c. of the oil to be tested is placed in the 
beaker and heated to 40°, the acid tube is charged with 5 c.c. of 
sulphuric acid at 65° B. and placed within the beaker; the whole is 
allowed to cool down to 30°, and is then placed in a felt-lined box, 
when the acid is transferred to the oil by blowing and well mixed 
with it, the temperature is carefully observed, and the maximum 
reached is noted. In general, when this temperature and the density 
of the oil are satisfactory, the sample may be regarded as pure. 
Oils which have been oxidised or otherwise changed require treatment 
with alcohol, or, better still, saponification, before determining the 
rise in temperature. Sometimes when the rise of temperature is 
nearly the same for two oils, that of their two fatty acids may differ 
much more. One or two results may be given of oils and their 
acids :—Olive oil 41°5°, acid 45°; linseed oil 61°, acid 109°; colza 
(Pas-de-Calais) 37°, acid 44°; ditto (India) 37°, acid 46°. To 
determine the refractive power of the oil, a special oleorefractometer is 
employed which is not described. The index of refraction only varies 
within narrow limits for the same species if care be taken to remove 
excess of acid by treatment with alcohol. The purity of a sample 
may be safely affirmed when the index of refraction, the rise in 
temperature, and the density agree with a standard oil of known 
purity. J. T. 


Oil of Sesame. By W. Bisnopr (J. Pharm. [5], 20, 244—247).— 
If this oil is shaken for a short time with pure hydrochloric acid of 
21—22° B. in the proportion of 8 of oil to 12 of acid, no special 
effect is produced, but if the oil is exposed to air and solar light for 
some days, and the same test is applied, the mixture becomes 
green and, after a time, the colour is found to be confined to the 
acid layer. If the activn of air and light be much prolonged, the 
green colour is intensified, and after a still longer period, a bluish- 
violet, flocculent precipitate is produced. The green acid solution 

ives an absorption-spectrum almost exactly coinciding with that of 
chlorophyll. The application of this reaction will serve to indicate, 
when the results are positive, that a sample of sesame oil has been 
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exposed to light and air for some time, and is not probably of recent 
production. Such an oil added to olive oil in the proportion of 5 to 
10 per cent. can be easily detected by this method, whilst 10 to 20 
per cent. of oil of sesame may be detected in the same way after 
some days’ exposure. J. T. 


Optical Examination of Oils and Fats. By E. H. Amacar 
and F. Jean (Compt. rend., 109, 616—617).—Determination of the 
refractive index in a refractometer of special construction is a delicate 
and trustworthy means of detecting adulterations in oils and fats. 
The variations in the refractive indices of samples of the same oil from 
different sources are very slight, and distinctive differences are 
observed between vegetable oils, animal oils, and mineral oils. As 
little as 10 per cent. of oleomargarin can be detected in butter. 

U. H. B. 

Analysis of Fats and Oils. By J. Murer and L. pg Koninen 
(Analyst, 14, 61—65).—The authors’ object has been to re-determine 
the iodine absorption (Hiibl’s) of the liquid fatty acids from various 
oils and fats under conditions which should be as uniform as possible, 
and should exclude any alteration of the acids either by exposure to 
air or by drying at a high temperature. 

A weighed portion of the fat is saponified with alcoholic potash, 
and the solution accurately neutralised with acetic acid. It is then 
poured into an excess of a boiling solution of lead acetate. The pre- 
cipitate is washed, then transferred to a stoppered bottle and treated 
with ether. The ether solution is filtered from lead stearate, &., 
into a Muter’s “ olein tube,” in which it is decomposed by dilute 
hydrochloric acid. The volume of the ethereal solution of the fatty 
acids having been read, an aliquot part is run into a flask and most of 
the ether distilled off. The ether vapour protects the fatty acids 
from the air. Alcohol is then added, and the solution is titrated with 
soda; this gives the total amount of the liquid fatty acids, calculating 
them as oleic acid. Another portion of the ethereal solution coutain- 
ing 0'5 gram of the fatty acid is then evaporated in a bottle through 
which a stream of carbonic anhydride is being passed. When the 
last traces of ether are removed, 50 c.c. of Hiibl’s reagent is instantly 
added, and the bottle, having been stoppered, is placed in the dark 
for 12 hours, side by side with a blank, after which the excess of 
iodine is titrated by thiosulphate. The authors anticipate that the 
“iodine absorbing power” thus ascertained will permit the amount 
of any admixture of fats to be calculated with more precision than has 
hitherto been possible. M. J. S. 


Extraction of Fat from Milk Solids. By H. D. Ricumonp 
(Analyst, 14, 121—130).—Of the 15 or more methods which have 
been proposed for the extraction of the fat from the dry residue of 
milk, those of Adams (paper coil), Soxhlet (plaster of Paris), and 
Storch (pumice) give the highest and most concordant, but yet not 
identical results. The author has reinvestigated these three methods, 
using kieselguhr in place of pumice. In Adams’ method, some 
analysts extract the paper coils with ether for a short time before 
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using them; others apply a correction based on blank experiments 
with the same batch of paper. The author finds that the complete 
extraction of the paper with ether requires a very prolonged treat- 
ment; the total extract in 74 hours being more than three times as 
much as that obtained in the first 14 hour. The matter extracted 
consists chiefly of the calcium salt of a resinous acid. The most 
complete and rapid extraction is obtained by the use of alcohol con- 
taining 10 per cent. of acetic acid. After 3 or 4 hours’ treatment 
with this reagent in a Soxhlet’s apparatus, nothing soluble in ether 
remains. With the plaster and kieselguhr methods, the chief 
requisite is to grind the dried residue to a very fine powder, and to 
extract it with ether for at least 3 hours. Working in this way, the 
three methods agree closely. From the results of numerous determi- 
nations by the three methods, the author has developed a new 
formula for deducing the percentage of fat from that of total solids 


and the specific gravity: T = 1:17 F — 0°263 . (apparently a mis- 


print for + 0°263 5) where T is the percentage of total solids, F that 


of fat, D is the specific gravity of the milk, and G = 1000 (D — 1). 
This formula gives results which do not differ materially from those 
of Hehner and Richmond’s older formula (Analyst, 13, 32). The 
most satisfactory method of estimating the total solids appears to be 
the evaporation of not more than 2 grams of milk in a flat-bottomed 
basin and drying for 1 or 1} hour. M. J. S. 


Volumetric Method for the Estimation of Fat in Milk, &c. 
By C. L. Parsons (Analyst, 14, 181—187).—This method is proposed as 
one which can be carried out at the dairy by unskilled persons. 100 c.c. 
of the milk is placed in a bottle 11 inches high and 14 in diameter. 
10 c.c. of soda solution (made by dissolving 1 part of commercial 
caustic soda in 2 parts of water) is added, then 5 c.c. of alcoholic 
soap solution (1 ounce of Castile soap to the gallon). 50 c.c. of 
gasoline (free from residue) is next added; the bottle is corked and 
shaken hard five or six times during half-an-hour. The petroleum 
solution of the fat is then allowed to rise to the surface. Should it 
fail to do so, 5 c.c. or more of the alcoholic soap solution may be added 
and gently mixed in. When the upper layer is perfectly clear, 25 c.c. 
of it is withdrawn and evaporated in a small flask, which has its neck 
cut off obliquely. Two drops of strong acetic acid is added to the fat, 
which is then dried at 120° for 1} hours and drained from the flask 
into a measuring tube graduated in twentieths of a cubic centimeter. 
A table given in the paper converts the readings of the volume of the 
fat into percentages. The necessary precautions are fully “ex 

M. J. 8. 


Condensed Milk and the Estimation of Casein and Lact- 
albumen. By H. Faser (Analyst, i4, 141—147).—The author 
roposes to employ the estimation of the relative proportions of casein 
and lactalbumen as a means of distinguishing between fresh milk and 
that which has been condensed and afterwards diluted with water. 
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Fresh milk contains from 0°35 to 0°45, or perhaps more, of lactalbumen. 
By boiling the milk about two-thirds of this is coagulated, or so 
modified that it is precipitated together with the casein. The heating 
to about 75°, to which condensed milk must be subjected in order to 
sterilise it, has a similar effect. The two albuminoids can be sepa- 
rated by Sebelien’s method. The casein is first precipitated by 
magnesium sulphate, 2 vols. of the saturated solution of that sa't 
being first added, and then as much of the powdered crystals as the 
mixture is able to dissolve; the precipitate is washed with a 
saturated solution of magnesium sulphate; and the lactalbumen is 
precipitated from the filtrate by either tannic acid or phosphotungstic 
acid. In these precipitates, the nitrogen is estimated by Kjeldahl’s 
method. Test analyses show that the separation is very exact. 
M. J. 8S. 

Estimation of Soluble and Insoluble Fatty Acids in Butter. 
By W. Jounstone (Analyst, 14, 113—114) and H. D. Ricumonp 
(ibid., 153—155).—Instead of estimating the volatile fatty acids by 
the Reichert process, the author prefers the following method. The 
butter is saponified with a known quantity of alcoholic potash and 
the excess found by titration. The alcohol having been removed by 
boiling, an excess of acid is added, and the insoluble fatty acids are 
filtered off and washed. After air-drying they are dissolved by ether 
and weighed after evaporation. They are now again saponified by 
standard potash, and the amount they neutralise is ascertained. The 
difference between these two titrations gives the amount of fatty 
acid soluble in water, which thus estimated is considerably higher 
than is shown by Reichert’s process. The author hints that the 
results of the latter may be vitiated by the production of propionic, 
acetic, and formic acids by the action of potash on the’ glycerol. 
Richmond, commenting on the above process, shows that the results 
given cannot possibly be correct, the total fatty acids, together with 
the glycerol residue corresponding to the potash neutralised, adding 
up to more than the weight of the butter taken, and that this is due 
to the titration of the insoluble acids being performed in aqueous 
solution. The results by Reichert’s process, when corrected for the 
recognised average deficiency of ;4,, add up almost exactly to 100 per 
cent. He points out that at the temperature of the water-bath 
potash has no action on glycerol. M. J. S. 


Examination of Lard for Adulteration. By T. S. Giappine 
(Analyst, 14, 32—34).—The following tests should all be applied to 
a suspected sample:—(1) specific gravity at 100°; (2) Hiibl’s iodine 
test ; (3) Bechi-Millian test (Abstr., 1889, 319) ; (4) Dalican’s “ Titre ” 
test; (5) Belden’s microscopic test for beef fat (Analyst, 13, 76). 
Dalican’s “titre” is the temperature of crystallisation of the fatty 
acids. These are to be prepared from the sample by saponification, 
washed well with hot water, and filtered through dry paper into a test- 
tube. The crystallising point is then taken with a thermometer 
graduated to tenths of a degree. The titre of lard may range from 
36°4° to 41°4°; iodine absorption from 57 to 684 per cent., a high 
titre being associated with a low icdine absorption, and vice versd. 
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The titre of beef fat is about 41°6 to 44; iodine absorption, 43°8 to 
40; that of cotton-seed oil, 33°3, iodine absorption, 108. The one 
udulterant will therefore to some extent mask the other; they are, 
however, respectively revealed by Bechi’s and Belden’s tests. The 
high specific gravity of cotton-seed oil affords the only means of esti- 
mating the amount of it present. (See also Abstr., 1889, 9 a 
M. J. S. 


Action of Acids on Benzoic Sulphinide and Analysis of 
“Saccharin.” By I. Remsen and W. M. Burron (Amer. Chem. J., 


11, 403—408).—When benzoic sulphinide, CHi< Co >NH [= 1: 2], 
2 


is boiled with dilute acids, hydrogen ammonium orthosulphobenzoate, 
COOH-C,H,ySO,NH, [= 1:2] is formed, together with a little 
orthosulphaminebenzoic acid, COOH:C,H,SO,NH;. The best strength 
of acid is that obtained by diluting strong hydrochloric acid of sp. gr. 
J‘17 with 8 to 10 times its volume of water. 

Commercial “saccharin” is found to bea mixture of parasulph- 
aminebenzoic acid, benzoic sulphinide, and hydrogen potassinm ortho- 
sulphobenzoate, the amount of sulphinide present being somewhat less 
than 50 per cent. 

To analyse it, 2 grams are boiled for one hour with 100 c.c. of 
dilute hydrochloric acid (1—8) in a flask of 250 c.c. capacity, provided 
with a reflux condenser. The clear solution is then evaporated to 
abont 15 c.c., when the parasulphaminebenzoic acid separates out; it 
is dried at 80° and weighed. The filtrate, containing hydrogen am- 


monium orthosulphobenzoate (from the decomposition of the sul- 
phinide) and the hydrogen potassium salt of the same acid, is 
evaporated ; the residue is weighed, and the amount of potassium in 
it is estimated by heating a portion with sulphuric acid, and weighing 
the potassium sulphate formed. Two samples of saccharin were 
analysed, each five times; the mean percentage composition of each 
is given below. 


Benzoic 
COOH:-C,H,-SO,N Hg. sulphinide. COOH-C,H,-SO;K. 
42°86 712 
48°33 7°99 
C. F. B. 


Estimation of Morphine in Opium. By F. A. Ftiicxicer 
(Arch. Pharm. [3], 2'7, 721—732, 7¢9—772).—The author discusses 
various points which arise in the estimation of morphine, and arrives 
at the following fairly good, although not quite perfect, method. 
8 grams of opium powder is placed in a folded filter of 12 cm. 
diameter with a little tapping, and is dried at 100°. After half an 
hour 10 c.c. of ether mixed with 10 c.c. of chloroform is poured over 
it, the covered funnel being frequently struck, and finally 10 c.c. 
more of chloroform is poured on. After all possible liquid bas run 
through, the filter with its contents is opened out and dried at a 
gentle heat. Next the powder is vigorously and repeatedly shaken 
in a flask with 80 c.c. of water and filtered after two hours. 42°5 grams 
of the filtrate is well and often shaken in a weighed flask with 7°5 c.c. 
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of alcohol (0°83 sp. gr.), 15 c.c. of ether, and 1 c.c. of ammonia (0°96). 
After six hours, the contents of the flask are poured on to a double- 
folded filter of 10 cm. diameter, and the morphine is washed on to the 
filter with about 10 c.c. of water. This is dried, returned to the dried 
flask, and dried at 100° until its weight becomes constant. This pro- 
cess with a particular sample gave 12°90, 13°12, 13°35 per cent. of 
morphine, which was not pure white, but which dissolved completely 
in lime-water with very little colour. As an appendix the author 
criticises in some detail an article by E. R. Squibb in the “ Ephemeris ” 
for July, on morphine estimation, and, although he sees many defects 
in the process given, he remarks that the comprehensive paper deserves 
the fullest consideration. J. T. 


Analysis of Pepper and the occurrence of Piperidine in the 
same. By W. Jounstone (Analyst, 14, 41—49).—Moisture and ash. 
—A weighed portion is dried at 100° and then incinerated in a muffle. 
The ash is treated successively with water and hydrochloric acid, and 
the amount of insoluble matter noted. 

Oil_—20 grams is distilled with water; the distillate is shaken with 
ether, the ethereal solution is evaporated at a very low temperature, 
and the residue is dried over sulphuric acid. 

Piperidine.—20 grams is distilled as for the oil determination, and 
the distillate is titrated with N/10 sulphuric acid (compare Abstr., 
1889, 298). That the piperidine is not derived from the hydrolysis 
of piperine is shown by the fact that pure piperine yields no 
piperidine when distilled with water, also that in distilling pepper 
with water, piperidine soon ceases to come over, although the amount 
obtained is very smail in comparison with the piperine present. 

Piperine—10 grams is digested at 100° in a closed bottle with 
3 grams of potash dissolved in 25 c.c. of water and 25 c.c. of alcohol. 
The bottle (4 oz.) should have the neck ground flat and be closed by 
a plate of caoutchouc pressed tightly upon it bya screw-frame. After 
4—6 hours’ digestion, the bottle is cooled, the contents are washed 
into a large flask and distilled as long as the distillate is alkaline. 
The theoretical yield of piperidine is obtained. 

Crude Fibre.—A small quantity is boiled for half an hour in a flask 
with inverted condenser with 200 c.c. of dilute sulphuric acid (12°5 
grams per litre). The residue is twice boiled with water, then with 
200 c.c. of potash (12°5 grams per litre), and again twice with water. 
It is collected on a tared filter, dried and weighed, and any ash it 
contains deducted. 

Nitrogen.—Determined by soda-lime, as usual. 

Alcoholic Extract.—10 grams is extracted with 95 per cent. alcohol 
in a Soxhlet’s apparatus for 24 hours. The alcohol is distilled off and 
the extractive matters dried at 100°. 

Starch.—The exhausted residue from the preceding is, without 
drying, washed into a flask with 200 c.c. of water and 20 c.c. of 
hydrochloric acid (1-121) and heated in boiling water for three hours. 
After cooling, the liquid is filtered, neutralised with soda, made up to 
500 c.c., and titrated with Fehling’s solution. 

In 13 genuine samples from various localities, the moisture ranged 
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from 12 to 15 per cent., ash 1°07 to 4°46 (long pepper 7 57), oil 0°53 
to 1°87, piperidine 0°2| to 0°77, piperine 5°21 to 13°03, fibre 4°2 to 
15°05, starch 29°6 to 53-5, ash insoluble in acid 0°06 to 0°62 (long 
pepper 1°47), Any larger amount of insoluble ash would probably be 
the best indication of a fraudulent addition. M. J. S. 


Detection of Cocaine Hydrochloride. By M. Goe.pner (Arch. 
Pharm. [3], 2'7, 799; from Pharm. Zeit., 34, 471).—The author 
believes that the following is a characteristic test for cocaine. 6 or 7 
drops of pure, strong sulphuric acid are added to some crystals of 
resorcinol in a porcelain basin, and the latter is moved to and fro a little, 
then a little cocaine hydrochloride is added to the yellow liquid. A some- 
what strong reaction follows, and a splendid, blue coloration is imme- 
diately obtained ; a drop of sodium hydroxide changes this to a light- 
rose colour. The reaction goes more quickly with powdered resorcinol 
in place of crystals. Verysmall quantities of the reagent give no 
colour reaction. Other alkaloids give nothing approaching to this 
reaction. J. T. 


Estimation of Indigotin for Commercial Purposes. By F. A. 
Owen (Chem. Centr., 1889, ii, 217—218; from J. Amer. Chem. Soc., 
10, 178).—1 gram of the substance is weighed on a watch-glass, 
dried at 100°, finely powdered, rubbed with water to a thin paste, and 
washed into a 250 c.c. flask. 3 grams of zinc-dust and 6 grams of 
sodium hydroxide are added, the solution diluted to a little above the 


mark, shaken up now and then, and after the reaction is complete 
(during which the solution must remain green, red or brownish 
streaks indicate that the reduction has been carried too far; a froth 
indicates the presence of too much zinc), 50 c.c. of the clear liquid is 
exposed to the air for half an hour, acidified with hydrochloric acid, 
and filtered through a well-washed filter, dried at 100°, and weighed. 
J. W. L. 
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Emission Spectrum of Ammonia. By G. Maenanini (Zeit. 
phystkal, Chem., 4, 435—440).—The author has determined the 
positions of a large number of the lines of the ammonia spectrum. 
These are compared with the lines of Hasselberg’s second hydrogen 
spectrum, with which they show a remarkable coincidence. 4H. C. 


Absorption Spectrum of Nitrosyl Chloride. By G. Macnanint 
(Zeit. physikal. Chem., 4, 427—428).—The absorption spectrum of 
nitrosyl chloride vapour consists of six absorption bands in the orange 
and green parts of the spectrum. The wave-lengths corresponding 
with these bands and their relative intensities are given. H. C. 


Electromotive Force of Selenium. By S. Katiscuer (Ann. 
Phys. Chem. [2], 3'7, 528).—The author observes that Righi (Abstr., 
1889, 555) appears to have misunderstood a remark made by him in a 
former note (ibid., 3). He had pointed out that selenium cells often 
give an E.M.F. before exposure to light, and that, therefore, before 
experimenting on the influence of light on them, they should be tested 
in the dark to see if they already give any E.M.F. He had no inten- 
tion of asserting the necessity of actually manufacturing the cells in 
darkness, and preventing their even being exposed to light befo 
experimenting with them. G. W. T. 


Electrical Conductivity of Hydrogen Chloride in Different 
Solvents, By I. Kasiuxorr (Zeit. physikal. ORem., 4, 429—434),— 
The conductivity of solutions of hydrogen chloride in benzene, xylene, 
hexane, and ether is excessively small, that in ether being greatest 
and that in benzene the least. The molecular conductivity of the 
solution in ether is found to decrease with rising dilution, Solutions 
of hydrogen chloride in methyl, ethyl, isobutyl, and isoamyl alcohols 
have a somewhat greater conductivity. The methyl alcohol solutions 
have the highest conductivity, being about four times greater than 
the ethyl and 30 times greater than the isobutyl alcohol solutions. 
Amy] alcohol, like ether, gives a decreasing molecular conductivity 
with rising dilution. Hydrogen chloride was also examined in 
aqueous solutions of ethyl alcohol. The presence of ethyl alcohol is 
found to greatly decrease the conductivity of hydrogen chloride 
in water, an addition of 6 per cent. of alcohol causing a decrease of 
20 per cent. in the conductivity. 

If a solution of benzene saturated with hydrogen chloride is allowed 
to remain for two or three days, crystals separate out which melt 
without decomposition, and can be sublimed at high temperature, 
They are probably of the composition C,H.,3HCI. . C. 
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Electrical Conductivity of Solid Mercury. By L. Grunmacu 
(Ann. Phys. Chem. [2|, 3'7, 508—515).—As the result of a further 
experimental investigation of this subject, the author finds that the 
apparent resistance of mercury when just melted is 2°5 times its 
value just before liquefaction begins. 

The value 1°5 formerly obtained by the author (Abstr., 1889, 201) 
is, therefore, too small. The value now obtained by him is smaller 
than that given by Cailletet and Bouty, namely 0°4, and the author 
attributes the difference between his present and former results, and 
between both of them and that obtained by Cailletet and Bouty, in 
great part to the change in volume which mercury undergoes in 
passing from the solid to the liquid state, and the effects of this 
change of volume on the resistance, depending as they do on the 
dimensions of the tubes and their regularity of bore. The degree to 
which the result is affected in this manner cannot be determined until 
these changes of volume have been measured, and the author states 
that an investigaticn of this point has been commenced. 

The results of the investigation described in this paper confirm 
the conclusion formerly arrived at by the author, that the temperature- 
coefficient of decrease of resistance for solid mercury decreases from 
the solidifying point down to —80°, the lowest temperature at which 
observations were made. 

The values obtained for this coefficient in the former and present 
series of observations respectively are given below :— 


Range of Temperature-coefficient. Temperature-coefficient. 
temperature. First series. Second series. 


—80° to —70° 0:0010 0-0008 
—70 ,, —60 0°0010 00011 
—60 ,, —50 0°0012 0:0013 
—50 ,, —40 0°0017 0°0023 


The results of the present investigation therefore confirm the con- 
clusion formerly arrived at by the author, that assuming the truth of 
Clausius’s law expressing the relation between the electrical resist- 
ances of simple metals and their absolute temperatures, then mercury 
must be considered as an exception. G. W. F. 


' Thermoelectric Currents between Amalgamated Zinc and 
Zine Sulphate. By K. A. Branper (Ann. Phys. Chem. [2], 37, 
457—462).—The primary object of the investigation was to determine 
the relation between the E.M.F. developed and the difference of 
temperature between the electrodes. 

The electrodes, of amalgamated zinc, were placed in two vessels 
communicating by means of a siphon, and filled with a solution of 
zinc sulphate. One of these vessels was kept at the temperature of 
the place of observation, while the temperature of the other was 
gradually raised. 

The author found that, within the limits of errors of observation, the 
E.M.}’. was proportional to the difference of temperature, until this 
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difference exceeded 20°45°, after which the E.M.F. ap 

rather more rapidly than the temperature difference. 
ments were also made to determine the effect of varying 
tration of the zinc sulphate solution, and their results show 
E.M.F. increased with the concentration. G. 


Electrochemistry and Thermochemistry of some Orga 
Acids. By H. Jann (Ann. Phys. Chem. [2], 37, 408—443). o>? 

Formic Acid.—When a solution of sodium formate in watch 
was acidified with formic acid and subjected to electrolysis, i>. 
yielded hydrogen and carbonic anhydride. The sodium salt \ 
must first be resolved into sodium and the group HCO,, the 
former forming sodium hydroxide with the water of solution, 
whilst the latter must either break up into carbonic anhydride and 
hydrogen or form formic acid again with the water of solution, 
according to the equation 2H + CO, + H,O = 2H,CO, + O, the 
free oxygen then combining with a portion of the formic acid to form 
carbonic anhydride and water. Now Bunge has shown that in the 
electrolysis of formic acid no hydrogen is given off at the anode, 
which excludes the first explanation, and shows that a simple combus- 
tion of the acid takes place at the anode. The results were confirmed 
by determinations of the amount of gas liberated by the passage of a 
measured quantity of electricity. 

The author made a series of determinations of the heat of combus- 
tion of formic acid which agreed very well together, and their mean 
gave 62°87 cal. as the heat of combustion of a milligram mole- 
cule of formic acid. Thomsen obtained the value 60:2 cal., and the 
author observes that this may be considered as a very close agreement, 
considering that, as Ostwald has shown, the heat of combustion varies 
considerably with the temperature. 

Acetic Acid.—A solution of sodium acetate in water was electro- 
lysed at the temperature 0°. A considerable quantity of carbonic 
anhydride was formed, and after the gas given off had been freed 
from this, the residue was found to consist of hydrogen and ethane, 
about 65 per cent. of the former and 35 per cent. of the latter. Very 
slight traces of iodoform were obtained from the liquid residue in the 
electrolytic cell. From this it follows that the action consisted in 
the setting free of acetic acid at the anode, and its combination 
with the oxygen simultaneously liberated; but if this took place 
entirely in the manner usually assumed, 2C,H,O, = C,H, + 2CO, + 
H,0, the volumes of hydrogen and of ethane would have been equal. 
The excess of hydrogen present, combined with the absence of free 
oxygen, shows that part of the acetic acid must have been burnt 
to form carbonic anhydride and water, according to the equation 
C,H,O, + O, = 2CO, + 2H,0. In some quantitative experiments 
made with stronger currents, the proportion of hydrogen was found 
to be somewhat smaller. The proportion of hydrogen present in the 
evolved gases was also found to diminish as the strength of the 
solution was increased. These results show that the complete com- 
bustion of the acetic acid to carbonic anhydride and water is favoured 

he 
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by increasing the strength of the decomposing current, and by dimi- 
nishing the strength of the solution. 

Assuming Thomsen’s values for the heats of solution required for 
the calculation, the author determined the heat of combustion of the 
milligram molecule of liquid acetic acid to water and gaseous carbonic 
anhydride to be 208°81 cal., which is in very fair agreement with the 
values 210°3 obtained by Fabre and Silbermann, and 210°79 obtained 
by Stohmann. It follows from the last result that the heat absorbed 
in the formation of one milligram molecule of liquid acetic acid from 
amorphous carbon and water vapour is 121-61 cal. 

Propionic Acid.—The results obtained with acetic acid suggested 
that propionic acid would probably be resolved into normal butane 
and carbonic anhydride, and the electrolysis of a solution of sodium 
propionate in water, acidified with propionic acid, showed that this 
reaction did actually occur, but it was veiled to a considerable extent 
by the decomposition of part of the acid into ethylene and carbonic 
anhydride, evidently according to the equation C,H,O, + O = C,H, 
+ CO, + H,0. The author considers that the results of his experi- 
ments with acetic and propionic acids point to the conclusion that the 
ethane and butane formed during electrolysis are the results of the 
decomposition of double molecules, which exist in concentrated solu- 
tions, but are broken up into simple molecules when the solutions are 
diluted. 

Ozalic Acid.—The electrolysis of an aqueous solution of potassium 
oxalate at the temperature 0° gave a gas consisting only of carbonic 
anhydride and hydrogen, so that the oxalic acid set free at the anode 
must have been completely burned to carbonic anhydride and water, 
according to the equation H,C,0, + O = 2CO, + H,O. The heat 
of combustion of oxalic acid per milligram molecule was found to be 
74°49 val. G. W. T. 


Thermochemistry of Methyl Alcohol and Solid Methyl 
Salts. By F. Stonmann, C. Kieper, and H. Lanesein (J. p. Chem. 
[2], 40, 341—364).—The authors give details of the determination 
of the following thermal values (see table, p. 101). The figures in 
the sixth column represent the excess or deficiency of the heat of 
combustion of the methyl salt when compared with the sum of the 
heats of combustion of the acid from which it is formed and methyl 
alcohol (compare Berthelot, Mécanique Chimique, 1, 407). 

The authors then point out the difference between the heats of 
combustion of the various isomerides in this table, and also give a 
table showing the value of the affinity constant K (Ostwald, Abstr., 
1889, 818) for 24 acids, 20 of which agree with the rule. 
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‘Table of thermochemical results with methyl-compounds. 


Heat of Heat of 
cumbus- forma- 
tion. tion.* 


Molecular 


Substance. Formula. weight. 


Methyl parahydroxyben- Cal. Cal. 
eae eas ce 896 0 1320 
Methyl] anisate CoH 993.. 1069 *3 121-7 
Methyl cinnamate........| CigpH Oy . 1213 °6 71°4 
Methyl gallate .«.| CgH,O, .. 801 ‘3 226 °7 
Methyl 8-naphthoate Cy2H Oz - 1402 °4 70°6 
Dimethy] phthalate (liquid)| CjpH 90, . 1120 *4 164°6 
Dimethyl phthalate (solid) | CjoH 0, . 1113-9 171°1 
Dimethyl isophthalate .. ..| CoH gO, . 1117°7 173 °3 
Dimethyl terephthalate... | CoH, . 1112 °2 1728 
Dimethyl oxalate C,H,O,.. 402 °1 180 °9 
Dimethyl succinate (solid).| CgH O,.. 703 °6 205 *4 
» (liquid) CgH0,.. 708 5 200°5 
Dimethyl fumarate ......| CgH,O, .. 664°7 175°3 
Trimethyl trimesate C12H,20, . 1292°5 249 °5 
” Citrate. ..ccccce CyH,,0;. . 983 *5 345 °5 
Hexamethyl mellitate CgH gO}. 1825 °6 487°4 
Citric acid ee ee eeceesseee C,H,0; oe 474°6 365 °4 
Methyl alcohol CH,O.... 170 °6 61°4 


+1 i+ 
“wowsd 
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* © = 94 Cals.; H. = 69 Cals. 
A. G. B. 
Thermochemistry of Nicotine. By A. Cotson (Compt. rend., 
109, 743—745).—Nicotine.—Heat of dissolution +6°6 Cals. at about 
15°; heat of neutralisation by hydrochloric acid, 1st equivaient = 
8°05 Cals. ; 2nd equivalent = 3°47 Cals. Total heat of neutralisation 
by 4 mols. HC] = 12°06 Cals. With sulphuric acid, 1st equivalent 
= 9°54 Cals.; total heat of neutralisation by excess of acid = 
13°46 Cals. It is evident that the two basic functions of nicotine 
have very different energies, a fact which is also shown by colour 
reagents. With litmus as indicator, nicotine has only one basic 
function, but with dimethyl-orange it has two. 
The author has also made the following determinations :— 
Pyridine. Piperidine. 
Cals. Cals. 
Heat of dissolution...........sseee05 2°25 6:50 
Heat of neutralisation, 1 mol. HCl .... 5°20 13°01 
99 +” 15 mol. HCl .. 5°20 — 
9” 9 lmol.H,SQ,.. — 13°68 
C. H. B. 
Apparatus for making Vapour-density Determinations under 
Reduced Pressure. By J. F. Eyxman (Ber., 22, 2754—2758).— 
The author describes with the aid of diagrams an apparatus in which 
vapour-density determinations may be made under reduced pressure, 
and in an atmosphere of hydrogen or some other indifferent gas. 
The apparatus consists of a bulb-tube (A), somewhat similar in 


102 ABSTRACTS OF CHEMICAL PAPERS. 
shape to that employed in V. Meyer’s method; this is heated by 
some suitable vapour in the ordinary way. A weighed quantity of 
the liquid, the vapour-density of which is to be determined, is placed 
in a small, sealed, pipette-shaped tube, and suspended in a chamber in 
the upper extremity of the bulb-tube (A). The latter is connected 
at the top with a graduated manometer tube, placed perpendicularly 
and open below, and also with a 3-way cock, so that it can be 
exhausted and filled with hydrogen or any other gas. The apparatus 
having been completely filled with hydrogen, it is exhausted as com- 
pletely as pos~ible, the open end of the manometer being immersed in 
mercury ; the bulb-tube is then heated at a constant temperature, and 
hydrogen is allowed to enter until the required pressure is obtained. 
As soon as no more mercury flows out of the manometer tube, the 
pressure is noted on the scale, and the neck of the bulb containing 
the substance is broken without opening the apparatus, by an inge- 
nious device, so that it drops to the bottom of the bulb-tube (A), and 
is there converted into vapour. The pressure is thereby increased, 
and the mercury which flows from the manometer tube is collected in 
a tared vessel ; the increase of pressure is ascertained either by weigh- 
ing the mercury, the diameter of the manometer tube having been 
previously determined, or from the difference in the readings on the 
manometer scale. The vapour-density is calculated from the increase 
of pressure produced by the vaporisation of a known weight of the 
substance in a vessel of known volume under known conditions of 
temperature and pressure. 

Experiments with safrole (b. p. 232°), ethyl cinnamate (b. p. 271°), 
naphthylamine (b. p. 300°), phenylpropionic acid (b. p. 200°), and 
other substances gave very satisfactory results. 

The apparatus can be employed also for making determinations by 
V. Meyer's method in the usual way. F. 8. K. 


Specific Volumes of some Ethereal Salts of the Oxalic Acid 
Series. By A. Wrens (Annalen, 253, 289—318 ; compare W. Lossen, 
Abstr., 1888, 335).—A comparison of the molecular volumes of meta- 
meric ethereal salts of oxalic, malonic, succinic, and glutaric acids, 
containing normal alkyl radicles, shows that the larger the quantity 
of carbon in the acid radicle the smaller the molecular volume at 0’. 
This is generally the case at the boiling point also, but two exceptions 
were noticed, the molecular volume of ethyl propyl malonate being 
smaller than that of ethyl succinate, and that of butyl malonate smaller 
than that of propyl butyl succinate; these exceptions may be due to 
the uncertainty of the determinations at the boiling point. 

The difference in molecular volume corresponding with the difference 
in composition increases in homologous series with the quantity of 
carbon in the compound. The difference between the molecular 
volume of ethyl methyl succinate and ethyl butyl succinate, for example, 
is 71°3 ; that between ethyl butyl succinate and ethyl heptyl succinate, 
76°4. The same has been found to hold good for ethereal salts of 
monobasic acids, ethers, phenol ethers, and alkyl iodides. 

A comparison of the molecular volumes at 0° shows that an increase 
by the group CH, in the empirical formula corresponds with various 
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differences in molecular volume, according to the manner in which 
this increase takes place. The increase in molecular volume by the 
conversion of the group C,Hon+ into (CH:2).C,H»,, (excluding 
methyl] salts) is, on the average, 16°8 for each CH, group, but the 
difference between the ethyl and methy] salts is, on the average, 18°1. 
The increase, due to the conversion of the group CH, into (CH2),, is, 
on the average, 16 for each additional CH, group, but when the group 
CH, is converted into CHMe (ethy] into isopropyl, for example), the 
corresponding increase in molecular volume is, on the average, 17°7. 


The numerous experimental determinations are given in tables. 
F. 8S. K. 


Absorption of Gases by Mixtures of Alcohol and Water. By 
O. Luparscu (Ann. Phys. Chem. [2], 3'7, 524—525).—The author 
observes that the publication of Miiller’s determinations of the absorp- 
tion of carbonic anhydride by mixtures of alcohol and water (Abstr., 
1889, 816) has induced him to publish the results obtained so far in 
an investigation of the absorption of various gases by mixtures of 
alcobol and water ; these are given in the accompanying table, showing 
the percentages by volume of the gases absorbed at 20° and 760 mm. 
pressure by solutions containing the various percentages of alcohol 
(by weight) given in the first horizontal line :— 


Percentage of 
alcohol.... 0°00 9°09 16°67 23°08 28°57 33°33 5000 6667 80°00 


Oxygen..... 298 278 263 252 249 267 350 495 566 
Hydrogen... 1°93 143 129 4117 +104 j%&i7 202 2°55 — 
Carbonicoxide 2°41 1°87 175 168 150 194 320 — — 


The table shows that the minimum absorption for all three gases 
occurs at about the same proportion of alcohol to water, and this is 
the same as that found by Miiller for carbonic anhydride, and there- 
fore it seems probable that other gases will be found to behave in the 
same way. G. W. T. 


Simultaneous Solubility of Sodium and Potassium Chlorides. 
By A. Erarp (Compt. rend., 109, 740—743).—The sum of the salts 
dissolved between —20° and +180° is represented by a straight line, 
y= = 27:0 + 0°0962¢. Calculating from this coefficient the tem- 
perature at the limit of solubility, that is, the point at which, by 
reason of the increase in the proportion of salt and the decrease in 
the proportion of water, the latter has disappeared, the temperature 
obtained is 738°, which, according to Carnelly, is the melting point 
of potassium chloride. 

In presence of potassium chloride, the curve of solubility of sodium 
chloride between —20° and +75° is parallel with the axis of tempera- 
tare. Beyond 75° it decreases, and at 97° becomes identical with that 
of potassium chloride, after which it decreases to 120°, and then 
becomes constant (16°7 per cent.). 

The solubility of potassium chloride alone is represented between 
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—10° and +75° by a right line with a coefficient 0°1470, and between 
75° and 180° by a second right line, which has a coefficient of 0°0793, 
and a limiting point at 913°, or considerably above the melting point 
of the salt. 

In presence of sodium chloride, the curve of solubility of potassium 
chloride between —20° and +75° is a right line y = 10°3 +0°0962t¢; 
from 75° to 120° the solubility increases rapidly, and above 120° it is 
represented by a right line with the same coefficient as between —20° 
and +75°. Its limiting point is 913°, and hence the curves of solu- 
bility of potassium chloride alone and in presence of sodium chloride 
are not parallel, but converge to 913°. 

At the limiting point for the mixed salts, 738°, the proportion of 
the two salts would be 16°7 per cent. of sodium chloride and 83°5 per 
cent. of potassium chloride. The total quantity of chlorine is prac- 
tically equal to the sum of the metals. 

The curve representing the quantity of chlorine in solution is a right 
line ; that representing the sum of the salts is also a right line; and 
hence the sum of the metals is likewise represented by a right line. 
The curve of the chlorine and the curve of the sum of the metals 
intersect at 738°. C. H. B. 


Determination of Molecular Weights of Substances from 
the Boiling Points of their Solutions. By H. W. Wier (Chem. 
News, 60, 189—190).—‘The apparatus employed consisted of an oval- 
round bottom flask of about 200 c.c. capacity,” with a side tube from 
the neck connected with a condenser to keep volumie of liquid 
constant. A thermometer graduated to tenths, but capable of being 
read to 0°02 of a degree was employed, the bulb being enveloped in 
fine copper foil to prevent interference of bubbles of steam. Sodium 
chloride was used to determine the factor, the number obtained, 8°968, 
was used for calculating the results in the following table ; the volume 
of water being in all cases 150 c.c.; the temperature of boiling water 
was 99°50° except during the experiments with sodium nitrate, when 
it was 99°44", 


Molecular weight. 


Substance taken. 
Calculated. | Theoretical. 


76-91 
123 °7 
163 °1 
108 °7 
283 *2 

85°4 
643°2 
179 *4 


_ 
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It will be noticed that the two organic compounds give double 
the theoretical molecular weight by this method. The results 


GENERAL AND PHYSICAL CHEMISTRY. 105 


obtained with salts containing water of crystallisation do not agree 
with the molecular weights with or without this water. These 


results were obtained quite independently of those of Beckman. 
D. A. L. 


Behaviour of Colloid Substances with Respect to Raoult’s 
Law. By E. Pareryo (Zeit. physikal. Ohem., 4, 457—461).—The 
reduction of the freezing point by colloid substances in water is very 
slight, and therefore leads to very high numbers for the molecular 
weights of such substances (Brown and Morris, Trans., 1889, 462). 
This, the author has observed, is the case with gallic and tannic acids ; 
which behave like colloids in aqueous solution and give molecular 
weights many times greater than those ordinarily accepted for these 
substances. If, however, solutions in acetic acid are taken, the 
behaviour is found to be perfectly normal, and the reduction of the 
freezing point is that corresponding with the ordinary simple mole- 
cular weights. Hence substances only behave as colloids towards 
certain solvents, and the author holds that when a solid dissolves as 
a colloid, the laws of freezing are not applicable to its solutions. 


H. C. 


Can Raoult’s Method distinguish between Atomic and 
Molecular Union? By R. Anscniirz (Annalen, 253, 343—347 ; 
compare Anschiitz and Pulfrich, Abstr., 1888, 1273).—The depres- 
sion produced by naphthalene picrate in the freezing point of benzene 
corresponds with that which would be produced by its constituent 
parts present together in an uncombined state. The author concludes 


therefore that the combination of the components of naphthalene 
picrate and analogous substances such as dimethyl diacetylracemate 
is not dependent on atomic union in the sense of the valence theory, 
but on molecular union. 

If Raoult’s method is capable of deciding between atomic and 
molecular union, it could be employed for determining the valency of 
elements. F. 8. K. 


Kinetic Nature of Osmotic Pressure. By G. Brenig (Zeit. 
physikal. Chem., 4, 444—456).—In replying to certain objections 
raised by Pupin against the Van’t Hoff theory of osmotic pressure 
(Abstr., 1888, 778), the author develops an equation for the behaviour 
of a dissolved substance which is similar to that of Van der Waals 
for the behaviour of gases. A special point of interest is, that account 
is taken of the presence and specific attraction of the solvent, and in 
this way an explanation of the mechanism of solution is obtained, 
which, it is claimed, is of wider application than that of Nernst (this 
vol., p. 3), in which this attraction is neglected. H. C 


Sphere of Action of Molecular Forces. By B. Gauirzine (Zeit. 
physikal. Chem., 4, 417—426).—By a process of theoretical reasoning 
similar to that already employed by Van der Waals, and using data 
given by Nadeschdin for several of the ethereal salts of the fatty 
acids in the critical condition, the author arrives at the conclusien 
that the sphere of action of the molecular forces is proportional to 
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the masses of the attracting molecules. He also concludes that the 
attraction is inversely proportional to the square of the distance. 
H. C. 
Fluid Crystals. By O. Lenmann (Zeit. physikal. Chem., 4, 462— 
472).—Under the name of “fluid crystals,” the author describes a 
cholesteryl benzoate first prepared by Reinitzer, which, although 
apparently melting at 145°, behaves between 145° and 178° towards 
polarised light as though still having crystalline structure. In 
other respects the substance is in a perfectly liquid condition between 
these temperatures. H. C. 


New Gas Burners. By M. Griasr (Zeit. ang. Chem., 1889, 329— 
331).—These are in general form similar to Bunsen burners, but 
instead of having any means of regulating the entry of air at the 
bottom of the mixing tube, the top of the burner is made conical, 
and there is a screw arrangement by which a solid cone can be raised 
within, so as partially to close the opening. By this means a flame 
of any character can be obtained, from a luminous one to one 
approaching that of a blowpipe, whilst the size of the flame can be 
greatly reduced without altering its character, and without risk of 
its flashing down. A burner on the same principle giving a flat 
flame is also described. M. J.S 


Inorganic Chemistry. 


Hydrogen Peroxide. By G. Tammann (Zeit. physikal. Chem., 4, 
441—443).—The spontaneous decomposition of hydrogen peroxide in 
alkaline solution is found to be independent of the amount or nature 
of the base which is present. It appears probable from the author's 
experiments that it is really caused by the presence of traces of 
metallic oxides, such as the oxide of iron, dissolved in the alkali. It 
is shown that the addition of small quantities of such oxides in- 
creases enormously the rate of decomposition. 

The freezing points of aqueous solutions of hydrogen peroxide 
were determined, and from these a molecular reduction of 8°79 was 
found. Hydrogen peroxide being a non-electrolyte, this number 
would correspond with the formula H,Q,. 


Hydrochlorides of Chlorides. By R. Enaet (Bull. Soc. Chim. 
[3], 1, 695—699).—A review of the known hydrochlorides of chlorides, 
and a discussion of their probable constitution. T. G. N. 


Iodic Acid. By H. Lesceur (Bull. Soc. Chim. [3], 1, 563).—The 
crystals of iodic acid deposited from its solution in dilute or 
moderately concentrated nitric acid are monohydrated, whereas those 
obtained from the solution of iodic acid in concentrated nitric acid 
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are anhydrous. The author thinks that the crystals deposited from 
solution in nitric acid of intermediate strength are mixtures of the 
hydrated and anhydrous varieties. T. G. N. 


Iodic Acid; Double Salts of Iodic Acid with other Acids. 
By C. W. Btomsrranp (J. pr. Chem. [2], 40, 305—340; compare 
Abstr., 1887, 327).—In the oxygen-acids of phosphorus and iodine 
only one atom of oxygen is strongly united to the phosphorus and 
iodine, the radicles being PO-O and IO-O respectively, thus differing 
from the oxygen-acids of nitrogen, chlorine, and bromine, where two 
atoms of oxygen are equally strongly united to the nitrogen, chlorine, 
or bromine, the radicles being NO,, ClO,, and BrO, respectively. 

In support of the above statement, the author has prepared double 
salts of iodic acid with other acids which may be regarded as conden- 
sation-products, requiring for their formation an extra-radicle oxygen 
atom, analogous to that which is allowed to exist in aldehyde and to 
be the cause of the easy polymerisation of that substance; thus, 
C,H,:O + O:C.H, = C.H,:0.:C,H,. The formula for iodic acid thus 
becomes HO-I0:0. 

Potassium sulphatoiodate was obtained by mixing potassium pyro- 
sulphate (1 mol.) and iodate (1} mol.) in concentrated solution, and 
its formula found to be identical with that of Marignac’s salt 
KO-10(OH):0-SO,-OK. ; 

Potassium molybdoiodate, KO-I0(OH)-O-MoO,-0H + H,0, is ob- 
tained as a white precipitate on adding a concentrated solution of 
potassium nitrate to a solution of sodium molybdate and iodic acid 
in nitric acid; it crystallises with difficulty in short needles, and is 
sparingly soluble in water. Ammonium molybdoiodate is obtained in 
the same way, and has similar properties, but contains no water of 
crystallisation. The thallium and lead salts were obtained. Molybdo- 
todic acid is obtained as a yellowish, transparent mass on evaporating 
the solution formed by the action of dilute sulphuric acid ona mixture 
of barium iodate and molybdate. Several of its reactions with in- 
organic and organic salts are given. 

Potassium tungstoiodate, KO-WO,-0-I0(OH)OK + H,0, is obtained 
by adding, by degrees, a solution of iodic acid to one of potassium 
tungstate; after some hours, a crystalline magma is obtained, more 
than 90 per cent. of which consists of slender needles of the tungsto- 
iodate, the rest being tabular crystals of acid tungstate. 

Potassium chromoiodate has been described by Berg (Abstr., 1887, 
776) ; the author’s analyses of this salt leave some doubt both as to 
the amount of water it contains and as to its formula. 

The author has also obtained an ammonium triiodate, 


NH,0-10(0H)-0-10(OH)-0-10,, 
of which the crystallography is given, and a sodium triiodate, 
NaO-10(0H)-0-10(0H):0-10, + $H,0. A. G. B. 


Specific Gravity of Ammonia Solutions. By G. Luner and 
T. Wirrntk (Zeit. ang. Chem., 1889, 181—183).—The authors have 
redetermined with extreme care the sp. gr., referred to water at 15°, 
percentage of ammonia, and coefficient of expansion of ammonia 
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solutions of 24 different strengths. The following is an abstract of 
their table :— 


Correction Specific Correction 
Percentage of the sp. gr.] gravity ae of the sp. gr. 
3° 


of NH;. for + 1°. at 15°. for + 1°. 


0 -00020 0-930 18 64 0 00042 
0 -00023 0°920 21°75 0 -00047 
0 -00025 0-910 24°99 0 00052 
0 -00029 0-900 28 33 0 -00057 
0 :00034 0-890 31°75 0 00061 
0 -00039 0-880 35 *60 _ 


M. J. S. 


A Derivative of Boric and Phosphoric Acids. By G. Mryrer 
(Ber., 22, 2919).—When a mixture of boric and phosphoric acids is 
heated to redness, a very inert, white substance, PO,B, is formed. It 
reddens moist litmus paper, but seems not to be dissolved by boiling 
water, and only to be very slowly attacked by boiling aqueous 
alkalis. Fusion with alkalis or alkaline carbonates causes instant 
decomposition, and fusion with sodium chloride also yields a soluble 
melt. i. EZ. F. 


Silicon. By E. P. Harrts (Chem. Cent., 1889, ii, 283—284).—The 


author has successfully prepared silicon by means of Gatterman’s 
method, ignition of fine sand with magnesium powder, and in addition 
to the already known halogen-derivatives, he has prepared a silicon 
nitride, NH,SiN, by acting on silicon chloride or silicon iodide with 
dry ammonia, whereby a considerable development of heat takes 
place. It is a snow-white powder. If the flux, obtained in the pre- 
paration of the silicon, be treated with dilute hydrochloric acid to 
dissolve out the magnesium oxide, silicon chloroform is obtained 
as a light, colourless, inflammable liquid, boiling at 42—44°. 
J. W. L. 

Preparation of the Chlorides of Silicon, Aluminium, &c. 
By H. N. Warren (Chem. News, 60, 158).—Iron alloys of silicon or 
aluminium are heated to redness in a clay crucible and a current of 
chlorine gas is passed into the mass, suitable means being adopted to 
collect the volatile products. With chlorine and silicon-iron, the 
ferric chloride is condensed first, then the silicon chloride ; if hydrogen 
chloride is used instead of chlorine, the ferrous chloride formed re- 
mains in the crucible and silicon chloroform distils off. The aluminium 
chloride obtained from aluminium-iron is purified by mixing with 
iron borings and distilling, or if the aluminium-iron alloy is mixed 
with common salt previous to submitting it to the action of chlorine, 
a sublimate of aluminium sodium chloride is obtained. 

D. A. L. 


Combining Energy of Rubidium. By N. Brxerorr (Chem. 
Centr., 1889, ii, 245, from Bull. Acad., St. Pétersbourg [2], 1, 117—118). 
—Preparation of the metal.—Rubidium hydroxide is precipitated from 
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the sulphate by barium hydroxide, calcined in a silver dish, and 
heated with fine aluminium clippings in an iron cylinder in a furnace ; 
the cylinder being connected with a glass tube by means of an iron 
tube. A mixture of 1 equivalent of rubidium hydroxide and 1} equiva- 
lents of aluminium gives the best results. From 113 grams of 
hydroxide and 31 grams of aluminium, 31 grams of very pure 
rubidium was obtained. J. W. 


Potassium Plumbate. Crystalline Hydrated Thallic Oxide. 
By D. Carneaie (Chem. News, 60, 113).—Potassium plumbate is 
formed when potassium plumbite, obtained by dissolving litharge in 
molten potash, is strongly heated, with free access of air, for some 
time. The colourless aqueous solution has strongly oxidising pro- 
perties ; it evolves chlorine with excess of dilute hydrochloric acid or 
with dilute sulphuric acid when the latter is added rapidly in excess, 
lead sulphate being also formed, the chlorine in‘this case being derived 
from the potassium chloride present as an-impurity in the potash; 
when boiled with litharge, it yields lead peroxide and potassium 
plumbite; whilst with manganous sulphate it gives hydrated man- 
ganic oxide, and dilute sulphuric acid added slowly produces a brown 
precipitate of hydrated lead peroxide, PbO,,H,O. 

Fused potash dissolves small quantities of thallic oxide, and the 
resulting yellow mass when treated with water yields a reddish- 
brown precipitate of the hydrated thallic oxide. If, however, 
the fusion is continued for some time, a mass of very light, glistening, 
microscopic, hexagonal plates is produced, of the composition 
T1,0;,3H,O ; they are brown in colour but transmit yellow light. 
They are unaffected by a temperature of 340°, and are readily soluble 
in. dilute hydrochloric and sulphuric acids, but generally a slight 
reduction to thallous salt takes place. D. A. L. 


Influence of Hydrogen Chloride on the Solubility of Cuprous 
Chloride and of Lead Chloride. By R. Encet (Bull. Soc. Chim., 
[3], 1, 693—695).—The amount of cuprous chloride dissolved by 
hydrochloric acid increases with the hydrogen chloride present. A 
saturated solution of cuprous chloride in hydrochloric acid when 
cooled to —40° deposits cuprous chloride crystals, no hydrochloride 
of cuprous chloride being formed. 

The presence of hydrogen chloride at first determines a diminished 
solubility of lead chloride, and it is not until a considerable amount of 
hydrogen chloride is present that an increasing solubility obtains ; 
this the author thinks is due to the formation of the soluble hydro- 
chloride of lead chloride, 

Solubility tables for each of the above salts in hydrochloric acid of 
various strengths are given. T. G. N. 


Oxysulphides of Mercury. By T. Pourck (Ber., 22, 2859—2861 ; 
compare Poleck and Goercki, Abstr., 1888, 1166).—The author’s 
further experiments have shown that the oxysulphides of merc 
are not known, and that their existence is highly improbable. 

F. S. K. 
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Aluminium Amalgam and its use in Thermochemistry. By 
J. B. Baitite and C. Féry (Ann. Chim. Phys. [6], 17, 246—256).— 
Aluminium amalgam was first described by one of the authors in 
1875. Experiments in sealed tubes in an atmosphere of indifferent 
gas show that solution of aluminium by mercury proceeds more 
rapidly the higher the temperature, and is especially active at the 
boiling point of mercury. It is, however, the liquid metal and not 
its vapour which attacks the aluminium. The quantity of aluminium 
dissolved at first increases with the time, but attains a maximum at 
the end of about two hours; it is independent of the pressure inside 
the tube and of the extent of metallic surface in contact, but is pro- 
portional to the quantity of mercury present. 

When the mercury cools, crystals of the amalgam separate as a 
thick paste on the surface; it has the composition Al,Hg;. In moist 
air it rapidly oxidises with formation of the hydroxide, Al,O(OH),. 
Tt decomposes water at the ordinary temperature, the change being 
especially rapid with very thin sheets of aluminium amalgamated on 
the surface. It is attacked by nitric acid, which has no action on 
aluminium alone, and rapidly decomposes a solution of potassium 
hydroxide with evolution of hydrogen. 

If aluminium amalgam is mixed with antimony amalgam, metallic 
antimony separates at the surface in small crystals, and after a time 
the aluminium oxidises, so that the mercury is obtained free from 
both metals. When, on the other hand, lead amalgam is added to 
the aluminium amalgam, the aluminium separates at the surface and 
is rapidly oxidised. This phenomenon is analogous to the expulsion 
of aluminium from its alloys with copper, tin, &c., by mixing the 
fused alloys with lead. 

The action of moist air on amalgamated aluminium foil in the 
calorimeter was utilised for the determination of the heat of forma- 
tion of aluminium oxide and the hydroxides. The results obtained 
were as follows :—Al,0;, 392°6 Cals.; Al,O(OH),, 3946 Cals. ; 
Al,(OH),, 395°6 Cals. 

The formation of the aluminium amalgam and the displacement of 
the aluminium by lead are accompanied by no appreciable thermal 
disturbance. C. H. B. 


Preparation of Manganese from Manganese Chloride and 
Magnesium. By E. Guiarzet (Ber., 22, 2857—2859).—Manganese 
can be prepared by heating a mixture of finely divided, anhydrous 
manganese chloride (100 grams) and dry, powdered potassium 
chloride (200 grams) in a covered Hessian crucible until it just 
melts, and then adding magnesium (15 grams) in portions of 
3—4 grams, at intervals of 2—3 minutes; if the fused mass is too 
hot a very violent reaction occurs, and the contents of the crucible 
are thrown out. The crucible is covered again, heated more strongly, 
and then allowed to cool slowly in the furnace. The yield of manga- 
nese is 20—25 grams, the metal containing traces only of silica, 
and being quite free from magnesium. 

The specific gravity of manganese, as the average of four determi- 
nations, was found to be 7°3921 at 22°. F. 8. K. 
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Reduction of Ferric Bromide by Boiling. By L. L. De 
Kontncx (Zeit. ang. Chem., 1889, 149).—A solution of ferric bromide 
containing excess of bromine begins to show the presence of a ferrous 
salt as soon as the excess of bromine has been expelled by boiling. 
Ferric bromide, free from bromine and from ferrous salt, can only 
be obtained by passing air through the solution in the cold. The 
excess of bromine is very tenaciously retained. M. J. S. 


Mineralogical Chemistry. 


Native Lead in Sweden. By L. J. Iceisrrém (Jahrb. f. Min., 
1889, ii, Mem., 32—36).—The Pajsberg manganese and iron ore mine 
twenty years ago yielded small quantities of native lead. At the 
Sj6 mine in Orebro, the author discovered on January 24, 1889, this 
rare native metal in the neotokite (black manganese silicate) in the 
form of small lamingw with brilliant lustre. It closely resembles 
electrolytically deposited lead. The neotokite occurs in dolomite, 
and is accompanied by specular iron ore. B. H. B. 


Atacamite in Chili. By L. Darapsxy (Jahrb. f. Min., 1889, ii, 
Mem.,1—-18).—The author gives a complete bibliography of the subject, 
as well as the results of his own investigations. On comparing the 
results of all the analyses published, it is found impossible to refer 
all the occurrences of atacamite to a typical formula, although the 
formula CuCl,,3Cu0,3}H,O is the pe approximation. The 
irregular development of the crystals and variations in the angles 
appear to indicate that atacamite is not a mineralogical unit, but, 
like the felspars, is composed of two or more members. The terminal 
members are believed to be CuClh,,3Cu0,3H,0 and CuCl,,4Cu0,6H,0. 

With reference to the formation of atacamite, the author shows’ 
that processes producing a similar compound in the laboratory are 
impossible in nature. The only processes worthy of consideration are 
the formation by heating a mixture of basic copper nitrate and 
sodium chloride at 200°, or a mixture of the former with copper 
sulphate and sodium chloride at 100°. The presence of gypsum and 
calcite in the deposits and the intimate mixture of ferric oxide and 
cuprous oxide, however, clearly point to pyrites and similar minerals 
as the mother substances, which probably were highly decomposed 
before they came into contact with the salt of the sea-water. In all 
probability, the principal cementing material of the aqueous oxy- 
chloride is water, and it is impossible for atacamite to have been 
formed by a,replacement of the water of hydration of the chloride by 
oxide. B. H. B. 


Cerium and Yttrium Phosphates from South Norway. By. 
C. W. Buomstranp (Jahrb. jf. Min., 1889, ii, Ref. 44—46, from Gevi. 
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Foren. i Stockholm férhandl., 9, 160.)—The author gives the results 
of analyses of monazite from Moss (light brown crystals), from 
Dillingsé (1. large fragments with crystal planes, and 2. small, 
prismatic crystals), from Moss (large, orange crystals), from Lénneby 
(large prismatic crystals, 1. brownish-yellow, and 2. ash-grey), from 
Arendal, from Naresté, and from Hvalé (1. large, yellowish-brown 
crystals, and 2. violet-brown lump). From the- results of these nine 
analyses, the author concludes that the monazites are normal salts of 
tribasic phosphoric acid, with the excess of bases in combination with 
silicic acid. In conclusion, the author gives the results of two 
analyses of xenotime from Hvalé and from Naresto. B. H. B. 


Pleonectite,a New Mineral from Sweden. By L. J. Icetstrim 
(Jahrb. f. Min., 1889, ii, Mem., 40—43).—At the Sjé mine, Orebro, 
this new mineral has been found in narrow veins in a mixture of haus- 
mannite, rhodonite, and calcite. It occurs in association with arsenio- 
pleite. It has a greyish-white colour, a hardness of 4, and a vitreous 
lustre. It does not occur in crystals. A qualitative analysis indicated 
that the mineral is a chlorine-bearing lead antimonio-arsenate, with an 
inconsiderable proportion of water. In composition and appearance, 
it most closely resembles hedyphane, a mineral discovered by 
Breithaupt in 1830, but is distinguished from that mineral by its 
infusibility before the blowpipe. The suggested name is derived 
from 7\covextéw (to have more) in allusion to. the antimony minerals 
already discovered in the Sj6 mine. A quantitative analysis of 


pleonectite will subsequently be published. B. H. B. 


Synthesis of Quartz, Corundum, &c. By W. Bruauns (Jahrb. f. 
Min., 1889, ii, Mem., 62—65).—By the investigations of Daubrée, 
St. Claire-Deville, Hautefeuille, De Chronstchoff, and Doelter, the 
action of fluorine as mineralising agent has been widely recognised, 
Whereas these investigators invariably worked with high temperatures, 
the author has succeeded in obtaining similar results with temperatures 
not exceeding 300°, and with high steam pressure. His apparatus 
consists of a firmly closed platinum crucible hermetically sealed in 
a steel case. By placing freshly precipitated ferric hydrate in the 
apparatus with ammonium fluoride, and heating for 10 hours at 250°, 
the author obtained crystallised ferric oxide. Freshly precipitated 
and ignited alumina, heated with water and a trace of ammonium 
fluoride for 10 hours at 300°, yielded hexagonal pyramids of corundum. 
Quartz crystals were obtained in a similar manner from amorphous 
silica. A remarkable result was obtained by acting with hydrofluoric 
acid on pulverised potash-felspar. The felspar employed was micro- 
cline, having the following percentage composition :— 


Si0,. Al.03. K,0. Na.O. Total. 
64°33 18°61 13°49 3°56 99°99 


After heating for 58 hours with hydrofluoric acid at 300°, small 
crystals of tridymite were obtained; whilst the lid of the platinum 
vessel was covered with a crust of an isotropic regular compound of 
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silica, alumina, potash, and fluorine. Experiments made with the 
expectation of obtaining titanic anhydride, tin oxide, andalusite, 
and topaz were unsuccessful. Another experiment, in which 
powdered iron was mixed with ferric oxide, amorphous titanic 
anhydride, and hydrofluoric acid, yielded crystals of titaniferous iron 
and magnetite. B. H. B. 


Formation of Silicates. By J. Lempere (Jahrb. f. Min., 1889, 
ii, Ref., 34—36 ; from Zeit. deutsch. geol. Ges., 39, 559).—By the action 
of solutions of various sodium silicates on kaolin at high temperatures, 
the author has obtained zeolites of the analcime series. In nature only 
one member of this series is known. By treatment with potassium 
salts, the analcimes obtained were converted into the corresponding 
members of the (anhydrous) leucite series. Of this series, too, only 
one member occurs in nature. Leucites containing a proportion of 
silica different from that of the mineral leucite, appear to be split up 
at a high temperature into orthoclase and leucite. By the action of 
kaolin on solutions of potassium carbonate or sodium carbonate, re- 
spectively, at a high temperature, a potassium-nepheline or cancrinite 
was formed; in both cases carbonic anhydride was also formed. 
This suggests a new source for carbonic anhydride in nature, kaolin 
itself being able to drive out the carbonic acid from the alkali car- 
bonates. This change may also be effected if kaolin is mixed with 
calcium carbonate and subjected to the action of a hot solution of 
sodium chloride or potassium chloride, when calcium chloride is 
formed, and subsequently alkali carbonate, which acts on the kaolin. 
These reactions lead the author to speculate as to the genesis of 
cancrinite and analcime, and of felspar and elwolite in the presence of 
cancrinite. B. H. B. 


Mineralogy of the French Creek Mines. By J. Ecurman 
(Jahrb. f. Min., 1889, ii, Ref. 17—18).—In the shafts of a magnetite 
mine at French Creek, Pennsylvania, the following minerals have 
been met with: iron pyrites, copper pyrites, apophyllite, desmine, and 
garnet in large crystals, and small crystals of calcite, orthoclase, 
pyroxene, and aragonite; masses of pyrallolite and erythrite, and 
needles of byssolite in calcite. Perfect crystals of apophyllite, 14mm. 
side, gave on analysis the following results :— 


SiO,. CaO. K,0. H,0. Total. Sp. gr. 
51°63 25°42 6°27 16°58 99-90 2°35 


An analysis of the desmine gave— 


SiO,  Al,O,; CaO. MgO. KO. 4,0. Total. 
58°00 13°40 7°80 1:40 1:03 18°30 99°93 
B. H. B. 


Calamine and Apophyllite from the United States. By 
J. EGerman (Jahrb. f. Min., 1889, ii, Ref. 256; from Proc. Acad. Nat. 
Sci. Philadelphia, 1889, 32—35).—The author gives analyses of (I) 

VOL. LVI, a 
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calamine from Friedensville, New Jersey, and of (II) apophyllite from 
St. Peters, Chester Co., Pennsylvania. The results are as follows :-— 


SiO, Fe,0;. ZnO. CaO. K,0. H,0. Total. 
I. 2432 212 65°05 — —_— 7°86 99°35 
YW. 5163 — == 25°42 625 16°58 99°88 


The sp. gr. of the apophyllite is 2°35. B. H. B. 


Anthochroite, a New Mineral from Sweden.. By L. J. 
Ieetstrb (Jahrb. f. Min., 1889, ii, Mem., 36—39).—At Jacobsberg, in 
Wermland, there are two mines, one yielding braunite, the other 
hausmannite. Both mines are in the same Archwan limestone sur- 
rounded by granulite. The new mineral is met with only in the 
braunite mine. It is obtained by dissolving the braunite in hydro- 
chloric acid. The violet residue is anthochroite. It also occurs in 
association with garnet, idocrase, manganese-epidote, mica, and all 
the minerals known at this mine, and it is met with in narrow veins 
in the limestone. The grains are optically biaxial. The hardness is 
54, and the chemical composition as follows :— 


SiO,, MnO. CaO. MgO. AlI,O; and Fe,0;. K,0 and Na,O. Total. 
516 34 233 13:5 14 [68] 100°00 


The mineral is thus a bisilicate of lime, magnesia, and manganese. 
Violan and richterite resemble it in composition, but not in appear- 
ance and optical properties. The name, derived from dvé@os, flower, 
and xpésa, colour, is considered suitable on account of the brilliant 
colour of the new mineral and of the mixture in which it occurs. 

B. H. B. 

Tourmaline-bearing Copper Ores from Chili. By A. v. 
Groppeck (Jahrb. f. Min., 1889, ii, Ref. 113—115; from Zeit. deutsch. 
geol. Ges., 1887, 239—266).—The association of tourmaline with 
Chilian copper ores has been previously noticed. The author has 
examined a series of ores from Tamaya, in which this association is 
well exhibited, the tourmaline occurring both in the sulphnretted 
and oxidised copper ores and also in the calcite and quartz gangue 
and in the spathose, quartzose, micaceous, and chloritic containing- 
rocks. The crystals are mostly 0°1 to 0°5 mm. in length, and are 
strongly pleochroic. On analysis they yielded— 


SiO. Al,O;. B,O; FeO. CaO. MgO. Na,O. K,0O. HO. F._ Total. 
36°34 32°22 1087 831 079 3:92 3:14 0:22 3:89 trace 99°70 
B. H. B. 
Natrolite from Monte Baldo. By G. Luzzarro (Jahrb. f. Min., 
1889, ii, Ref. 28 ; from Rivista di Mineralogia e Cristallografia italiana, 
4. 54—55) —Carefully selected, clear and transparent crystals gave 
on analysis the following results :— 


SiO,  Al,O; | Na,O. CaO. 4H,0. Total. 
47:16 26°76 16°18 0°28 9°57 99°95 


These results correspond with the formula Na,Al,Si,;0,. + 2H,0. 
B. H. B. 
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Eruptive Rocks of the Rhone. By H. Lenx (Jahrb. f. Min., 
1889, ii, Ref. 74—79; from Sitzber. Wiirtzburger phys.-med. Ges., 
1886).—The author gives the results of a microscopic examination of 
the constitution of the eruptive rocks of the Rhone. Eight analyses 
are given of the various rocks. The author distinguishes seven 
groups of these rocks :—1. phonolites; 2. glass basalts (limburgite) ; 
3. nepheline basalts; 4. felspar basalts; 5. nepheline-plagioclase 
basalts (identical with basanite); 6. hornblende basalts; 7. dolorites. 

B. H. B. 


The Transcaspian Naphtha District. By H. Ssécren (Jahrb. 
f. Min., 1889, ii, Ref. 102—105, from Jahrb. k. k. geol. Reichsanst., 
37, 47—62).—The author has subjected the mud from the Baku 
mud volcanoes to careful examination, and found it to yield on 
analysis :— 


Si0,. Al,O, FeO, MnO. MgO. CaO. K,O. Na,O. H.O. Total. 
5798 15°60 9°66 040 452 1°08 3°25 124 5°75 99°58 


The microscopic investigation showed that the principal consti- 
tuents were isotropic, glassy grains, frequently very impure, pure 
white and reddish-brown, isotropic grains, a pyroxenic mineral, 
green amphibole, felspar with and without twinning striation, quartz, 
calcite in rhombohedra, magnetite, and iron pyrites. The remainder 
of the paper deals with the geology of the district, the author con- 
cluding that the naphtha emanates from great depths. 

B. H. B. 

An undescribed Meteoric Iron from East Tennessee. By F. 
A. Gentu (Jahrb. f. Min., 1889, ii, Ref. 42; from Proc. Acad. Nat. 
Sciences of Philadelphia).—This meteorite appears to have fallen in 
1860 at a distance of 10 miles from Cleveland, East Tennessee. Its 
original weight was about 115} kilos. The mean of three analyses 
gave— 

Fe. Ni. Co. Cu. P. 8. Total. Sp. gr. 
8960 880 O67 O12 O32 OOL 9952 7°521 
B. H. B. 

Meteorites of Alfianello and Concepcion. By C. FriepHeim 
(Jahrb. f. Min., 1889, ii, Ref., 278—279; from Sitz-Ber. d. k. preuss. 
Akad. Wiss. Berlin, 13, 345—367).—The analysis of the meteorite of 
Alfianello gave 7°92 per cent. nickel-iron (1), 7°78 troilite, 0°60 chrome- 
iron, 37°38 olivine (II), 46°29 bronzite and augite (IIL) :— 


II. Til. 
34°92 53°86 

— 5°76 
13°79 10°55 

—_ 7:73 
51°26 21°68 


These results differ considerably from those previously published by 
Maissen, Flight, and v. Foullon. 
The meteorite that fell in 1880 between Nogayé and Concepcion 
"$2 
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was briefly described by Websky and Daubrée. The complete 
analysis gave the results shown under IV, and that of the portion 
soluble in hydrochloric acid the results shown under V :— 


SiO.  Al,O;. Fe,0;. Cr,0; MnO. CaO. MgO. Alkalis. 

IV. 2722 235 3064 038 009 256 1924 018 

V. 2667 2:24 30°42 _ _ 225 1879 012 
Ni. Co. Cu.Sn. Ignition. Insoluble. 


pan, 

IV. 161 trace 1447 — 

V.146 #012 — — 1:82 
With ether, 0°21 per cent. of a yellow bituminous substance was 
extracted, which volatilised at 200°. When ignited in a current of 
oxygen the meteorite yielded carbonic anhydride (= 1°56 of carbon) 
and 14-03 per cent. of water. Treated with boiling water, 40 grams 

of the meteorite yielded (in grams)— 


SOs 80. KO. Na,O. MgO. (a0. Cl. 
0°5001 00551 0-:0059 00479 00750 01450 0°000 


There was also contained in the meteorite 3°27 per cent. of sulphur, 
0'064 per cent. of phosphorus, 2°08 per cent. of sulphuric anhydride, 
and 0-034 per cent. of nitrogen. B. H. B. 


Organic Chemistry. 


Purification of Amyl Iodide. By H. Matzor (Bull. Soc. Chim. 
[3], 1, 604).—Amyl iodide may be completely freed from the alcohol 
which distils over in its preparation by treatment with an equal 
volume of concentrated hydrochloric acid, which dissolves this im- 
purity ; the alcohol may be recovered by subsequently diluting the 
hydrochloric solution. T. G.N. 


Carbonylhydroferrocyanic Acid ‘and Carbonylferrocyanides. 
By J. A. Mutier (Ann. Chim. Phys. [6], 17, 93—102).—The author 
has previously described a new class of ferrocyanides and ferr- 
cyanides in which the group CO is substituted for KCN (Abstr., 1887, 
649). The crude violet precipitate (Joc. cit.), which still contains 
ferrocyanide, is treated with a warm solution of potassium carbonate, 
the liquid filtered, and when cold slightly acidified with acetic acid and 
mixed with excess of lead acetate. After remaining for a day, the liquid 
is again filtered, the filtrate mixed with a slight excess of potassium 
carbonate, and boiled. The traces of lead which remain in the 
filtrate from the lead carbonate are removed by means of hydrogen 
sulphide, after slightly acidifying with acetic acid. 

Carbunylhydroferrocyanic acid, H;FeCO(CN)s, is obtained by the 
action of hydrogen sulphide on the copper salt, and when the solu- 
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tion is evaporated over potassium hydroxide in the dark the acid 
separates in colourless, platy crystals with an acid taste and an 
astringent after-taste. It is acid to litmus, and decomposes alkaline 
carbonates. When the aqueous solution is boiled, the acid decom- 


poses with formation of a violet-blue precipitate and evolution of a— 


large quantity of hydrocyanic acid, but no carbonic anhydride is 
evolved, and neither formic acid nor ferrocyanide is formed. 

The sodiwm salt is obtained in the same manner as the potassium 
salt (loc. cit.), and crystallises with 6 mols. H,O in very pale-yellow, 
monoclinic needles which become anhydrous at 110°. The insoluble 
carbonylferrocyanides are obtained from the alkaline salts by double 
decomposition. 

The silver salt, precipitated by excess of silver nitrate in presence 
of a small quantity of acetic acid, forms a white, curdy precipitate 
which rapidly becomes black even in the dark. After being washed 
with water, it contains no potassium. It is slightly soluble in dilute 
mineral acids with evolution of hydrocyanic acid, but is practically 
insoluble even in boiling acetic acid, Potassium hydroxide converts 
it into potassium carbonylferrocyanide and silver oxide. It retains 
water after being dried in a vacuum, and at 100° to 110° it slowly 
decomposes, still retaining a small quantity of water. Ata dull red 
heat decomposition is rapid, cyanogen and hydrogen cyanide being 
evolved. If in the preparation of the salt the alkaline carbonyl- 
ferrocyanide is in excess, the precipitate only becomes slightly grey, 
but it retains potassium nitrate and possibly some silver nitrate. 

The wranium salt, (UO,);(FeCOCy;), + 5H.,0, from uranium 
nitrate and the potassium salt, is an orange-yellow, gelatinous sub- 
stance which retains no potassium, and is only slightly soluble in 
water, but somewhat more soluble in dilute acetic acid. At 70° it 
forms a ruby-red, granular solid, which re-acquires the yellow colour 
when powdered ; at 110°, it becomes black and partially decomposes, 
but still retains a small quantity of water. 

The cobalt salt forms a lilac precipitate which contains 3°5 mols. 

H,0, and retains potassium even after prolonged washing, its compo- 
sition being represented by the formula (Co,.7;Ko..3)FeCO(CN);. It is 
slightly soluble in water and is decomposed by cold dilute nitric acid. 
In a dry vacuum or when gently heated, it is partially dehydrated 
and becomes deep-blue. This change takes place even in boiling 
water, but the salt is rehydrated on cooling. It retains a small 
quantity of water even at 110°. 
_ The copper salt forms a yellowish-green, gelatinous precipitate 
insoluble in dilute nitric or sulphuric acid, It retains no potassium, 
becomes dehydrated with change of colour when gently heated, and 
at 110° forms a somewhat hygroscopic, dark-brown powder, which 
undergoes slight decomposition at this temperature but still retains a 
small quantity of water. 

The ferric salt is obtained from the potassium salt and ferric 
chloride as a violet precipitate which is free from potassium, and 
when dried at a moderate temperature forms a very friable resinous 
mass with a brilliant conchoidal fracture of very high metallic lustre. 
It alters even below 100°, and undergoes profound change at 100° to 
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110°. After being dried in a vacuum, it retains 12 to 13 per cent. of 
water. The violet precipitate dissolves in an aqueous solution of 
oxalic acid, forming a solution with a magnificent violet colour, but it 
is not soluble in acetic, lactic, succinic, tartaric, or citric acid. It 
dissolves, however, in solutions of the normal salts of these acids 
even in presence of a small quantity of free acid. The solutions are 
almost colourless or have only aslight violet tinge, but on the addition 
of sulphuric acid carbonylferrocyanide is again formed, and is 
precipitated or remains in solution according to the nature of the 
acid present. The violet precipitate of the ferric salt is not soluble 
in solutions of potassium chloride or nitrate, or in very dilute 
phosphoric or sulphuric acid, but is distinctly soluble in solu- 
tions of sodium hydrogen phosphate. It is slightly decomposed by 
potassinm sulphate, and the liquid becomes acid; it decomposes 
potassium hydrogen carbonate even at 25°, carbonic anhydride being 
evolved. Analysis of the salt shows that it contains more ferric 
iron than is required by the formula, a result probably due to the 
presence of ferric oxide which was contained in the ferric chloride 
solution used in the preparation of the salt and cannot be removed 
by washing. Precipitation of the alkaline salt with ferric chloride 
solution of known strength, followed by a determination of the iron 
in the filtrate, also showed that the amount of iron precipitated was 
greater than the calculated quantity. 

All these results point to the existence of a trivalent acidic radicle 
of the formula FeCO(CN);. The insoluble carbonylferrocyanides 


resemble the insoluble ferrocyanides in retaining small quantities of 
water which cannot be expelled without decomposing the salt. 
C. H. B. 
Note by Abstractor.—It is interesting to compare the properties of 
ferric carbonylferrocyanide with those of soluble Prussian-blue 
(Guignet, Abstr., 1889, 475). C. H. B. 


Vinyl Alcohol, a Constant Constituent of Ethyl Ether. By 
T. Poteck and K. Tuiimmen (Ber., 22, 2863—2880).—When a solu- 
tion of mercury oxychloride in pure sodium or potassium carbonate is 
shaken for 10—20 minutes with ether from the most varied sources, a 
yellowish-white, amorphous precipitate is always produced in small 
quantities, varying from 0°89—6°64 per cent. The samples employed 
had generally a neutral reaction, liberated iodine from a solution of 
potassium iodide, gave a brown coloration with potash, and were free 
from acetaldehyde; after having been shaken with the mercury 
solution, the ether gave no coloration with potash. 

The white precipitate has the composition CH,:CH-OHg:0-Hg.Ch, 
and may be named vinyl oxymercurochloride. It turns yellow at 100°, 
becoming colourless again on cooling, and at about 170° it swells up, 
like mercury thiocyanate, with evolution of a gas which burns with a 
blue flame. It is insoluble in water, alcohol, and ether; when freshly 
precipitated, it dissolves freely in hydrochloric acid, nitric acid, and 
hydrocyanic acid, but when dry it dissolves completely only on boiling 
even in concentrated hydrochloric acid. When boiled for a long time 
with potash, it is converted into a greenish-black powder which is in- 
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soluble in potash, and the alkaline solution contains a colourless 
compound which is precipitated on adding nitric acid. 
The greenish-black compound has the composition 


CH:C:Hg,(OH),,Hg.(OH)., 


and is named “ acetylenemercury.” It dissolves in concentrated acetic 
acid, forming a crystalline acetate, and it is soluble in nitric acid and 
in aqua regia, but insoluble in hydrochloric acid. It explodes very 
violently when heated (at about 157°), but not by percussion. The 
acetate, CH:C-Hg.(OAc),,Hg(OAc)2, is obtained when the black 
powder is dissolved in concentrated acetic acid, and the filtered solu- 
tion evaporated. It decomposes at 100°, or when boiled with water, 
and it is insoluble in ether and acids, except acetic acid ; if the acetic 
acid solution is diluted, a colourless compound is precipitated and 
mercury remains in solution. When hydrogen sulphide is passed 
into the acetic acid solution, a yellowish or colourless precipitate is 
produced, and the precipitate turns greenish-black after some days. 
The acetate is decomposed by warm potash, being reconverted into the 
black, explosive compound. 

The colourless compound which is precipitated on adding nitric acid 
to the alkaline solution of vinyl oxymercurochloride (see above) has the 
composition CH:C-HgO,HgCl,, and is named acetylenemercury oay- 
chloride. It is an amorphous powder, insoluble in hydrochloric acid, 
nitric acid, ammonia, aud alkaline carbonates, but readily soluble in 
potash, yielding a solution which is coloured yellow by hydrogen sul- 
phide; it is not explosive, and when heated it volatilises, leaving a 
carbonaceous residue. 

When ether is distilled with phenylhydrazine, the distillate gives no 
coloration with potash, and no precipitate with the mercury solution ; 
the residue contains ethylidene phenylhydrazine. 

Vinyl oxymercnrochloride (see above) is decomposed by bromine, 
yielding bromal hydrate or bromoform and formic acid, according to 
the length of time during which the reaction takes place. When 
treated with a solution of iodine in potassium iodide, this vinyl-com- 
pound gives iodoform, and when triturated with dry potassium iodide 
an energetic reaction takes place, the dark-coloured explosive substance 
being formed. If vinyl oxymercurochloride is suspended in water and 
treated with potassium iodide, the mixture turns yellow or greyish- 
green and the solution becomes strongly alkaline; on adding hydro- 
chloric acid, a reddish-brown powder is precipitated. When excess 
of hydrogen sulphide is passed into water containing the vinyl- 
compound in suspension, y-trithioacetaldehyde (m. p. 75—76°), 
identical with the compound obtained by Marckwald (Abstr., 1888, 
127), is formed ; a small quantity of a very volatile, unpleasant smell- 
ing oil, probably thioacetaldehyde (compare Marckwald, loc. cit.), is 
also produced. Vinyl oxymercurochloride is decomposed by ammonium 
sulphide, with separation of mercuric sulphide, yielding acetamide 
and probably also traces of thioacetamide. It is only slowly oxidised 
by chromic acid and potassium permanganate, yielding acetic acid, 
carbonic anhydride, and small quantities of formic acid. 

When a large quantity of ether is repeatedly submitted to fractional 
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distillation, two liquids, boiling at 30—31° and 37—38° respectively, 
are obtained; both these liquids give a copious precipitate with the 
mercury solution, but they are generally obtained in small quantities 
only, owing to polymerisation taking place during the distillation. 
The lower boiling liquid has an ethereal odour and a neutral reaction, 
but it soon becomes acid, owing to the formation of acetic acid; it 
does not liberate iodine from potassium iodide until it has undergone 
oxidation, a fact which indicates the formation of hydrogen peroxide. 
The higher boiling liquid has a slight ethereal odour, does not alter 
on keeping, has a neutral reaction, and, unlike the lower boiling liquid, 
is not oxidised by potassium permanganate. An ammoniacal solu- 
tion of silver nitrate is not reduced by either of the two liquids, but 
both give a brown coloration with potash; the lower boiling liquid 
only reduces alkaline copper solutions and yields iodoform with 
potassium iodide. 

Vinyl ethyl ether gives a precipitate with the mercury solution 
referred to above, but the precipitate differs from vinyl oxymercuro- 
chloride in composition, and in not forming an explosive compound 
when treated with potash. 

Vinyl chloride and vinyl iodide in alcoholic solution give pre- 
cipitates from which explosive substances are obtained by treatment 
with potash. 

The above experiments show that the substance, which is present 
in ether and which is precipitated by the mercury solution, is vinyl 
alcohol. 

When air containing ozone is passed for a long time through pure 
ether, or when pure ether is shaken for a long time with hydrogen per- 
oxide, it yields subsequently a precipitate of vinyl oxymercurochloride. 

A violent reaction occurs when pure ether is added drop by drop to 
anhydrous chromic acid, a liquid distilling which, if the operation is 
carefully conducted, smells only slightly of ether, but has, on the 
other hand, a peculiar aldehyde-like oduur. When the distillate is 
fractionated, a liquid boiling at 33°, probably a polymeride of vinyl 
alcohol, is obtained. It has a neutral reaction, does not liberate 
iodine from potassium iodide, and does not give a brown coloration 
with potash, but it yields a copious precipitate with the mercary 
solution ; it resembles the liquid boiling at 37—38° (see above) in its 
other properties. 

Vinyl alcohol and hydrogen peroxide are formed when pure ether is 
exposed to direct sunlight either alone or in contact with water; the 
presence of hydrogen peroxide can be recognised by the chromic acid 
reaction. 

Commercial ether gives only a slight blue coloration with dilute 
chromic acid solution, but on agitating with air an intense blue colora- 
tion is produced. The formation of hydrogen peroxide in this way 
accounts for the explosions which sometimes occur when ether, which 
has been kept for a long time, is distilled. F. 8. K. 


Synthesis of some Glycerols by means of Hypochlorous Acid. 
By 8S. Rerormatzky (J. pr. Chem. [2], 40, 396—419; compare Abstr., 
1885, 882).—A chlorhydrin, C.H,,0,Cl, is obtained on adding, by 
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degrees, a solution of hypochlorous acid free from chlorine to allyl di- 
methyl] carbinol (20 grams), and some ice-water, in a retort, cooled by ice 
(compare Orloff, Abstr., 1886, 138, 681). When the odour of hypo- 
chlorous acid has nearly disappeared, a little sodium thiosulphate is 
added to destroy the last traces of it, the liquid is filtered, and then 
shaken with ether, which extracts the chlorhydrin (23 grams) ; it is a 
thick liquid. 

To obtain the corresponding glycerol, C,H,,O3, potassium hydroxide 
(25 grams) is added to the residue in the retort, without previously 
extracting the chlorhydrin, and the mixture is distilled until two-thirds 
have passed over; the residue is nearly all evaporated in a dish, the 
excess of potassium hydroxide neutralised with sulphuric acid, and the 
excess of the latter with dry sodium carbonate; evaporation is then 
continued to dryness, and the residue extracted with 95 per cent. 
alcohol; the solution is mixed with ether, which throws down foreign 
matters, and then evaporated to obtain the glycerol (80 per cent. of 
theory). Itdistils atabout 198° at a pressure of 60—65 mm., and is a 
colourless, sweet, thick liquid, soluble in water and alcohol but not in 
ether. The acetate, C;H,,(OAc),, is obtained by heating the glycerol 
(3 grams) with acetic anhydride (9 grams) at 100° in a tube for 10 
hours, and evaporating off the excess of the latter; it is a mobile 
liquid insoluble in water, soluble in alcohol and ether. 

When oxidised by nitric acid, the glycerol yields a triatomic mono- 
basic acid containing 6 atcms of carbon. Potassium permanganate 
oxidises the glycerol to hydroxyvaleric acid. 

A chlorhydrin, CsH,,ClO,, is prepared from allyl diethyl carbinol in 
the same way as from allyl dimethyl] carbinol, and from this the cor- 
responding glycerol, CsHis(OH)s, is obtained; it is a colourless, thick, 
bitter liquid, soluble in water, alcohol, and ether, and boiling at 
204—207° under 55—60 mm. pressure. An. acetyl-derivative, 
C,H,,0,Ac;, was obtained. 

Allyl methyl propyl carbinol yields a chlorhydrin, C,5H\s(OH).CIl, as 
a somewhat thick, colourless liquid. The corresponding glycerol, 
C.H,;(OH);, is a thick, colourless liquid, easily soluble in water and 
alcohol, sparingly in ether, and boiling at 210° under 60 mm. pressure. 
An acetyl-derivative was obtained. 

Unsuccessful attempts were made to prepare a glycerol from allyl 
dipropyl carbinol, and a glycerol by the hydrolysis of diallyl carbinol 
by cold sulphuric acid. 

A chlorhydrin, C;H,,(OH)3Cl, was obtained from diallyl carbinol 
by the action of hypochlorous acid, but it gave no glycerol. 

A. G. B 


Identity of Brain Sugar with Galactose. By H. TaicrreLper 
(Zeit. physiol. Chem., 14, 209—216; compare Brown and Morris, 
Trans., 1890, 57, 57).—Bayer and Liebrich (Virchow’s Arch., 39, 183) 
first described a carbohydrate in the brain which they obtained 
from protagon. Since then, Otto (ibid., 41, 272), Geoghegan 
(Zeit. physiol. Chem., 3, 337), and Thudichum (Abstr., 1882, 537) 
obtained one by treating cerebrin with hydrochloric acid. The last- 
named observer prepared it in a crystalline form, and termed it 
cerebrose. In the present research, the sugar was prepared from 
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cerebrin by the action of 2 per cent. sulphuric acid. It reduces 
Fehling’s solution, yields mucic acid on oxidation with nitric acid, 
and thus resembles galactose, which is the only glucose that yields 
mucic acid on this treatment. In its melting point, specific rotation, 
fermentation, and phenylhydrazine-compound, its properties are also 
the same as those of galactose. The mother substance of this sugar 
in the brain has yet to be isolated. W. D. H. 


Eucalyptus Honey. By Maquenne (Ann. Chim. Phys. [6], 17, 
495—500).—Eucalyptus honey is secreted by a peculiar species of 
black bee, which constructs enormous hives on the summits of the 
gigantic Hucalypti of Australia. Some of these hives furnish as much 
as 5000 kilos. of crude honey each. It is a thick syrup, similar in 
appearance to ordinary honey but containing a somewhat smaller 
proportion of crystals, and it has a strong aromatic odour. It consists 
essentially of levulose and dextrose in practically the same proportions 
as in invert sugar, with a small quantity of aromatic substances, and 
traces of gum insoluble inalcohol. No peculiar sugar could be oe" 

C. H. B. 

The Precipitation of Colloid Carbohydrates by Salts. By 
J. Pont (Zeit. physiol. Chem., 14, 151—164).—The neutral salts 
used in the separation of proteids can also be employed for the sepa- 
ration of plant mucilages and other colloid carbohydrates. Those 
examined in the present research can be grouped as follows :— 

A. Those not precipitable by saturation with neutral salts :—Gum 
arabic and sodium arabinate. 

B. Those precipitable by saturation with ammonium sulphate :— 
The mucilages of tragacanth,. althea, linseed, and cydonia. Gum 
tragacanth is also distinguishable from gum arabic by its lesser 
solubilities. Cydonia mucilage isa mixture of cellulose, and a car- 
bohydrate very like gum tragacanth.. 

C. Those precipitable by saturation with ammonium sulphate, am- 
monium phosphate, and potassium acetate :—Carragheen mucilage. 

D. Those precipitable by saturation with sodium sulphate, mag- 
nesium sulphate, ammonium sulphate, and ammonium phosphate :— 
Soluble starch, lichen starch, dextrin, salep mucilage, and pectin. 
These forms of carbohydrates are further distinguished by the per- 
centage of salt necessary for the commencement of precipitation ; 
thus tragacanth requires complete saturation with ammonium 
sulphate for its precipitation, that is, 53°5 grams of salt to every 
100 c.c. of solution. Salep mucilage begins to be precipitated by 
40°4 grams, and soluble starch by 24:1 grams. of the same salt per 
100 c.c. of solution. Further, by fractional precipitation with mag- 
nesium sulphate, salep mucilage can be differentiated into two 
varieties, named a and 8. These two varieties further differ in the 
melting-points of their pheny/hydrazine-compounds. 

W. Dz. H. 


Oxalenediamidoxime and Oxaleneanilidoximamidoxime. 
By W. Zrnxetsen (Ber., 22, 2946—2957.)—Ovalenediamidoxime, 
OH-N°:C(NH;)-C(NH,):N-OH, is prepared by gradually adding cyan- 
aniline (100 parts) to a solution of hydroxylamine hydrochloride 
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(50 parts) in 90 per cent. alcohol (500 parts). The amount of sodium 
carbonate necessary to liberate the hydroxylamine is then added, and 
the whole filtered from the sodium chloride. The filtrate is evapo- 
rated down a little, well shaken when cold, and left for some hours; 
the diamidoxime which separates is dissolved in boiling water, and 
boiled with animal charcoal. It crystallises in dazzling, white, con- 
centrically-grouped lanceolate crystals, melts at 196° (uncorr.), with 
evolution of gas, is sparingly soluble in alcohol, insoluble in ether, 
chloroform, benzene, and light petroleum, readily soluble in hot 
water ; it dissolves in acids and bases. The aqueous solution, with 
copper sulphate, ferric chloride, and Fehling’s solution gives a grass- 
green, flaky precipitate, a deep brownish-red coloration, and a dirty 
precipitate respectively. The hydrochloride forms slender, colourless 
prisms, insoluble in absolute alcohol and ether. The dibenzoyl- 
derivative, CysHyN,O., obtained by gradually adding the finely- 
powdered dioxime to hot benzoic chloride, crystallises in slender, 
slightly-yellow plates, melts at 217°, is insoluble in water, ether, 
benzene, and light petroleum, readily soluble in chloroform, sparingly 
in alcohol. It is insoluble in hydrochloric acid and in alkali, but 
dissolves unchanged in acetie and in cold strong sulphuric acids. 


Ovalenediazorimedibenzyl, CPh<) ~>O-C<y_NS>OPh, is formed 


when oxalenediamidoxime is heated for a long time with an excess of 
benzoic chloride. It crystallises from ehloroform in slender, white 
needles, melts at 246°, is soluble in benzene, insoluble in water, 
alcohol, ether, and in strong hydrochloric acid and alkalis ; but readily 
soluble in strong sulphuric and acetic acids. When heated above 
its melting point, it sublimes without decomposition. 

Diacetylowalenediamidoxime, CeHwN,O., prepared by gradually 
adding the powdered diamidoxime to boiling acetic anhydride, crys- 
stallises in needles, melts at 184—187°, dissolves readily in alcohol, 
sparingly in benzene, and is insoluble in chloroform, ether, and light 
petroleum. Acids and bases readily decompose it. When heated for a 
long time with acetic anhydride, oralenediazowimediethenyl, CsH.N,O., 
is obtained. This crystallises in colourless needles, melts at 164—165°, 
dissolves in alcohol and chloroform, less readily in hot water and 
benzene ; and is insoluble in ether and light petroleum. It sublimes 
in long, slender needles. 

Oxalenediamidorime diethyl ether, OKt-N:C(NH,)-C(NH;):N-OEt, 
is prepared by boiling an alcoholic solution of oxalenediamidoxime 
(1 mol.) with ethyl iodide (2 mols.) and the calculated amount of 
sodium ethoxide for three hours in a reflux apparatus, evaporating 
the whole to half its original bulk, treating with water, and filtering. 
It is washed several times with water, dissolved in boiling alcohol, 
and sufficient water added to produce a slight turbidity. It crystal- 
lises in slender, colourless, matted needles, melts at 114—115°, dis- 
solves readily in alcohol, ether, chloroform, and benzene, sparingly 
in hot water. The hydrochloride crystallises well. 

Oxalenediazoximedipropenyldicarboxylic acid, 


COOH-C,Hy- CK). >0-C<yg >0-C,H. COOH, 
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is obtained by heating an intimate mixture of oxalenediamidoxime 
(1 mol.) and succinic anhydride (2 mols.) at 140—150°, dissolving 
the product in hot, dilute aqueous soda, and precipitating with 
hydrochloric acid. It crystallises from boiling water in almost 
colourless needles, melts at 200°, dissolves sparingly in hot water, 
readily in alcohol and chloroform, and is insoluble in ether and 
benzene. The alkali salts are readily soluble in water. 

Oxalenediuramidoxime, 

OH-N:C(NH-CO-NH,)-C(NH-CO-NH,):N-OH, 
prepared by adding a saturated solution of potassium cyanide 
(2 mols.) to a hydrochloric acid solution of oxalenediamidoxime 
(1 mol.), crystallises from very dilute alcohol in slender, white 
needles, melts at 191—192° with decomposition, dissolves sparingly 
in hot water, readily in alcohol, and is insoluble in ether, benzene, 
and chloroform. Both acids and bases dissolve it readily. 

Ethyl oxalenediamidoxime dicarbonate, CsHyN,O,, is formed when 
finely powdered, dry oxalenediamidoxime (1 mol.) is slightly heated 
on a water-bath with ethyl chlorocarbonate for 20 minutes. It crys- 
tallises from water in long, thin needles, melting at 168°; it is 
sparingly soluble in hot water, and soluble in alcohol, ether, and in 
acids and bases. 

Oxaleneanilidoximamidoxime, OH:-N:C(NHPh)-C(NHPh):N:O8, is 
- formed as bye-product in the action of cyananiline on hydroxylamine, 
and is best prepared by gradually adding solid cyananiline to an 
alcoholic solution of hydroxylamine hydrochloride (2 mols.), filtering 
from the ammonium chloride, and evaporating down until crystals 
separate. When cold it is again filtered from the oxalenediamidoxime, 
and evaporated almost to dryness. The crystals which separate after 
a long time are crystallised from boiling water. It forms colourless, 
hexagonal plates, melts at 180°, and has almost exactly the same pro- 
perties as oxalenediamidoxime, except that it dissolves more readily 
in alcohol, and seems to be less stable. The precipitate with copper 
sulphate has a less pure colour than that which the diamidoxime 
gives. The hydrochloride crystallises in slender, colourless needles, 
which become green when exposed to air. The. dibenzoyl-derivative, 
C..HisN,O,, prepared by heating oxaleneanilidoximamidoxime (1 mol.) 
with benzoic chloride (2 mols.) on a water-bath, crystallises from 
dilute alcohol in slender, slightly-yellow, matted needles, melts at 
189°, is insoluble in water and light petroleum, soluble in alcohol, 
benzene, and chloroform. When boiled with alkalis, it is gradually 
decomposed, but does not change when boiled for a short time with 
hydrochloric acid. 


Ozaleneanilidoximazoxime ethenyl, OH-N:C(NHPh)-C<SSOMe, 


is obtained by dissolving oxaleneanilidoximamidoxime in hot acetic 
anhydride, filtering when cold, washing repeatedly with cold water, 
and dissolving in boiling water containing a little alcohol. It crys- 
tallises in slender, colourless needles, melts at 172°, dissolves in alcohol, 
ether, and benzene, rather sparingly in hot water. It is dissolved by 
both acids and bases, and is less stable than the double azoxime 
obtained from oxalenediamidoxime, N. H. M. 
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Succinenediamidoxime. By F. Semsrirzxr (Ber., 22, 2958— 
2967).—Succinenediamidozime, 


OH-N:C(NH,)-CH,'CH,C(NH,):N-OH, 


is prepared by adding a strong solution of hydroxylamine hydro- 
chloride (2 mols.) and sodium carbonate (1 mol.) to an alcoholic 
solution of ethylene dicyanide (1 mol.), and keeping the mixture for 
three or four days in a well-closed vessel. It is then filtered from the 
crystals of the diamidoxime and sodium chloride, and left to evaporate 
in a warm place. The sodium chloride is dissolved in cold water, and 
the remaining diamidoxime recrystallised from hot water. It forms 
transparent, monoclinic crystals, a: b: ¢ = 12744: 1: 09269; 6 = 
79° 50’, melts at 188°, with evolution of ammonia, and is sparingly 
soluble in hot alcohol, insoluble in cold water, ether, acetone, benzene, 
and chloroform. It yields salts with acids and with bases; the 
hydrochloride is white, and dissolves in absolute alcohol; the copper 
salt is bright-green; the silver salt is white, but at once becomes 
dark when exposed to light, and is completely reduced when heated, 
with formation of a silver mirror. The dibenzoyl-derivative, 
C,,H,,N,O,, crystallises from amyl alcohol in small, white needles, 
melts at 192°, is insoluble in water, alcohol, ether, chloroform, and 
benzene, &c., and does not unite with acids and alkalis. 
Succinenediazoximedibenzenyl, 


cPh<V%s0-CH,CH:C<* P>cPh, 


is obtained when the above dibenzoyl-derivative is heated with water 
for five hours at 150—160°. It crystallises in needles, melts at 
158—159°, is soluble in benzene and hot alcohol, sparingly soluble in 
ether, insoluble in water, light petroleum, and chloroform. 

Diacetylsuccinenediamidoxime, CsH,,N,O,, crystallises from absolute 
alcohol in white, monoclinic scales, a: b: c = 1°2998: 1:0°9105; B 
= 82° 58’; it melts at 167—168°, is soluble in hot water and in 
acids, insoluble in ether, benzene, and in alkalis. The diethyl salt, 
OEt-N:C(NH,)CH,CH.C(NH,):N-OEt, prepared by digesting the 
equivalent amounts of succinenediamidoxime, sodium ethoxide, and 
ethyl iodide for some hours, crystallises in colourless needles, melts at 
119°, dissolves readily in water, alcohol, ether, and chloroform, is 
insoluble in light petroleum, and is soluble in acids, but not in 
alkalis. 

Succinenediuramidoxime, CsHi.N,0,, is readily obtained by mixing 
concentrated aqueous solutions of the hydrochloride of the diamid- 
oxime and potassium cyanate. It crystallises, with 2 mols. H,O, in 
needles which soften at 100—105°; the anhydrous salt melts at 
163-5 with decomposition, is soluble in hot water, insoluble in cold 
water, alcohol, ether, and benzene, &c., unites readily with acids, but 
is sparingly soluble in = H-C(N-OH) 

2 . . 
’ GH, O(N oH)? H, is formed in small quan- 
tity in the preparation of succinenediamidoxime, but is obtained 
alone when the mixture is digested for several days at 60—70°. It 


Succineneimidodioxime 
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erystallises with 2 mols. H,O, and resembles the diamidoxime in its 
properties and solubility. When dissolved in aqueous potash, the 
solution becomes first blue, then green. With ferric chloride, a 
dark-violet coloration is produced. The copper salt is dirty green; 
the silver salt, ChH;N,0.Ag., forms small, lustrous plates which 
detonate when heated, leaving a residue of silver. The dibenzoyl- 
derivative, C\sHisN;O,, melts at 187—189° with previous blackening, is 
soluble in benzene and hot alcohol, insoluble in water, ether, and 
chloroform, does not unite with acids, but dissolves in hot alkalis 
with decomposition. The diacetyl-derivative, C,Hi,N;Q,, is a white, 
crystalline powder, melts at 170—171°, dissolves in water, alcohol, 
ether, and chloroform, sparingly in benzene, and is insoluble in light 
petroleum. N. H. M. 


Glutarenediamidoxime and its Derivatives. By J. Biepermann 
(Ber., 22, 2967—2973).—Trimethylene cyanide is conveniently pre- 
pared by digesting trimethylene bromide dissolved in 96 per cent. 
alcohol (5 parts) with a slight excess of finely powdered potassium 
cyanide for eight hours on a water-bath, filtering, and distilling off 
five-sixths of the alcohol. The residue is treated with an equal 
volume of ether. The ethereal alcoholic layer is separated from the 
aqueous, evaporated down, and the resulting yellowish oil distilled 
under diminished pressure. 

Glutarenediamidoxwime, CH,[CH,.*C(NH;,):N-OH]., is obtained, to- 
gether with glutarenimidodioxime, when equivalent amounts of 
hydroxylamine hydrochloride, sodium carbonate, and trimethylene 
dicyanide, dissolved in aqueous alcohol, are digested for 10 hours at 
60—70°. A part of the diamidoxime separates on cooling. The 
mother liquor is evaporated to dryness, extracted with boiling water, 
the solution allowed to cool, filtered, and again evaporated to dry- 
ness. The residue now consists of sodium chloride, glutarenimido- 
dioxime, and a small amount of the diamidoxime. Glutarenediamid- 
oxime crystallises from water in well-formed, lustrous prisms (with 
1 mol. H,O), dissolves readily in hot water and alcohol, less in ether 
and chloroform, and is dissolved by acids and bases. It gives a red- 
dish-brown coloration with ferric chloride. The diacetyl-derivative, 
CyHyeN,O,, crystallises i in microscopic, slender, colourless needles, melts 
at 115°, and is readily soluble in hot water and alcohol, insoluble in 
ether, chloroform, benzene, &c. 


Glutarenediazoximediethenyl, CH,(CHC<S 0 S.0Me), is prepared 


by boiling a solution of glutarenediamidoxime in acetic anhydride, 
evaporating down, dissolving the crystals which separate in benzene, 
and precipitating with light petroleum. It forms slender, colourless 
needles, melting at 138—139°. 


Glutarenimidodionime, NH< ON OBOE > OH is obtained by 
extracting the residue from the preparation of the diamidoxime with 
hot absolute alcohol; the solution is evaporated, and the residue 


dissolved in chloroform and precipitated with light petroleum. It 
melts at 193° without decomposition, is very sparingly soluble in 
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alcohol, ether, and chloroform, insoluble in benzene and light petro- 
leum, soluble in both acids and alkalis, and gives a red-violet colora- 
tion with ferric chloride. The picrate crystallises from alcohol in 
splendid, yellow needles, melting at 175° with decomposition; the 
hydrochloride forms white needles. The diacetyl-compound, CyHi3N30,, 
is a white, crystalline powder, melts at 127°, is readily soluble in water, 
alcohol, ether, and chloroform, sparingly in benzene, and is readily 
dissolved by acids and alkalis, The benzoyl-compound, CiHi,N;O,, 
crystallises in stellate groups of needles, melts at 179—180°, is soluble 
in hot alcohol and benzene, almost insoluble in water, ether, and 
chloroform. 

When trimethylene dicyanide is treated with hydroxylamine 
(1 mol.) at the ordinary temperature, a compound having the formula 
C;H,N;O (which is the formula of y-cyanobutenylamidoxime) is 
obtained. It crystallises in colourless needles, melts at 103°, is readily 
soluble in hot water and alcohol, very sparingly m ether, chloroform, 
and benzene. With ferric chloride it gives a red coloration, but 
neither Fehling’s solution, silver nitrate, nor lead :acetate gives a pre- 


cipitate. It has only basic properties, being insoluble in alkalis. 
N. H. M. 


Hydroxamic Acids of the Fatty Series. By C. Horrmayy 
(Ber., 22, 2454—2856).—Acetohydroxamic acid, OH-CMe:NOH, and 
not ethenylamidoxime, as previously stated (compare Abstr., 1887, 
911), is formed when acetamide (1 mol.) is treated with hydroxylamine 
hydrochloride (1 mol.) in cold, concentrated, aqueous solution. The 


mixture is kept until it no longer reduces Fehling’s solution, then 
acidified with acetic acid, and mixed with excess of copper acetate; 
the precipitated copper salt is washed, suspended in alcohol, decom- 
posed with hydrogen sulphide, and the filtrate evaporated. It sepa- 
rates from dilute alcohol and hot water in crystals containing 4 mol. 
H,0, melts at about 58—59°, and is very readily soluble in water and 
alcohol, but insoluble in ether. It loses its water over sulphuric acid 
under reduced pressure, and then melts at 87—88°. It has a neutral 
reaction, gives a dark, cherry-red coloration with ferric chloride, and 
reduces ammoniaca! silver nitrate solution in the cold. 

Formamide seems to react with hydroxylamine and sodoacetanilide 
and benzamide, but only at a higher temperature, and even then very 
slowly; benzhydroxamic acid was obtained in rhombic plates, melt- 


ing at 124—125°, F. S. K. 


Intramolecular Change of Allylearbamides into Isomeric 
Bases. By S. Gapriet (Ber., 22, 2984—2991).—Propylene-w-thio- 
carbamide, CHMe<S ut) > is formed when allylthiocarbamide 

2 
(m. p. 74°; 1 gram) is heated with fuming hydrochloric acid (sp. gr. 
= 117;3-c.c.) at 100° for an hour, and the clear liquid evaporated 
on a water-bath. The syrup is treated with 33 per cent. aqueous 
potash, and extracted with benzene. It has an unpleasant, distinctly 
basic odour, and when distilled, decomposes with formation of hydro- 
gen sulphide and ammonia. It is soluble in water. The platino- 
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chloride (C,H.N.S).,H,PtCl, forms orange-yellow crystals; the 
aurochloride crystallises in yellow, indented needles ; the picrate melts 
at 198—200°, and is sparingly soluble. When the base is oxidised by 
means of hydrobromic acid and bromine-water (Abstr., 1889, 848), 
B-methyltaurocarbamic acid, SO,H-CHMe’CH,-NH-CO:N H,, is formed ; 
this crystallises in colourless crusts, readily soluble in hot water. 

B-Methyltaurine, SO,;H-CHMe-CH,’NH,, is obtained by heating the 
acid (5 grams) with crystallised baryta (20 grams) and water 

20 c.c.) for five hours at 140—150°. It crystallises in rhombic plates, 
which swell up when heated. 

Propylenethiocarbamide methiodide, C(H.N.S,Mel, prepared by evapo- 
rating a mixture of the base dissolved in methyl alcohol and methyl 
iodide, melts at 171—172°. 

B-Dimethyltaurine, SO;H-CHMe:CH,:N HMe, is obtained by treating 
the above methiodide with strong potash, and extracting the base 
with benzene. The base (15 grams) is then dissolved in water 
(300 c.c.), neutralised with hydrobromic acid, treated with bromine- 
water (2 litres), and heated on a water-bath, until the oil which sepa- 
rates is redissolved. The whole is evaporated to dryness, dissolved in 
hot water (15 c.c.), and allowed to cool. Crystals of dimethyltaurocarb- 
amic acid, SO,;H-CHMe-CH,°N Me:CO-NH, (about 3 grams) separate ; 
these melt at 230—240°. The filtrate from these crystals is evapo- 
rated down, and heated with water (15 c.c.) and baryta (30 grams) 
at 150—160° for three hours. The product is freed from barium, 
evaporated to dryness, and dissolved in absolute alcohol (40 c.c.). It 
is then further purified from the potassium bromide still remaining 
by means of platinic chloride. lt crystallises from 96 per cent. 
alcohol in flattened prisms, melts at 220—223°, and is extremely 
soluble in water. 


Propylenecarbamide, CHMe< On NH is formed by the oxida- 


tion of allylearbamide. The picrate crystallises in long, lustrous 
needles, melting at 185—186°. N. H. M. 


Ethylenelactic Acid. By M. Stzcrriep (Ber., 22, 2711—2717). 
—The mother liquors from the crystalline zinc paralactate, prepared 
from (horse) flesh, contain, as has been previously shown by 
Wislicenus (Annalen, 167, 302), small quantities of a zinc salt, which 
does not crystallise. The author finds that this amorphous zinc salt 
is a salt of acetyllactic acid. When it is dissolved in alcohol and 
reprecipitated with ether, it is partially converted into a basic salt, 
from which acetyllactic acid can be obtained in colourless needles, 
melting at 166—167°. This formation of zinc acetyllactate is ex- 
plained by the facts that flesh extract always contains traces of 
acetic acid, and that acetyllactic acid is produced in small quantities 
when an aqueous solution of zinc paralactate is boiled with zinc 
acetate. 

Acetyllactic acid, OAc‘CHMe-COOH, is also formed in small quan- 
tities when paralactic acid is repeatedly evaporated with 30 per cent. 
acetic acid. It can be obtained in somewhat larger quantities by 
gradually adding finely divided zinc paralactate (1 part) to anhydrous 


fr wer; 2 ) a ens 
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zinc acetate (4 parts), heated to its melting point, and keeping ‘the 
mixture in a liqnid condition until it forms a homogeneous paste. 
The melt is digested with hot water, the cold solution treated with 
dilute sulphuric acid and quickly extracted with pure ether; the 
resulting syrup dissolved in water, the filtered solution evaporated 
with glacial acetic acid (4 vol.), and the crystals which separate are 
spread on a porous plate. Acetyllactic acid can also be prepared by 
heating paralactic acid (1 part) with glacial acetic acid (1 part), and 
sodium acetate (15 parts), at 180° for four hours; it is isolated as 
already described. 

The acid prepared by these methods has the same melting point 
and the same crystalline form as that obtained from flesh extract. 
It is readily soluble in alcohol and most ordinary solvents, but when 
kept it becomes insoluble in alcohol, does not melt below 300°, and 
decomposes at a higher temperature, but without melting; this inso- 
luble modification is only slowly hydrolysed by alkalis, whereas the 
original acid (m. p. 166—-167°) is readily decomposed even by water. 
The acid prepared synthetically and that obtained from flesh do not 
rotate the plane of polarisation. 

When acetyllactic acid, prepared from paralactic acid, is boiled 
with soda, it is decomposed into acetic acid and optically inactive 
lactic acid ; the occurrence of the latter in flesh extract, a fact which 
has been observed by Heintz, may be due to the previous formation 
of acetyllactic acid. 

Lactic acid yields an acetyl-derivative identical with the compound 
described above in crystalline form, in melting point, and in its 
behaviour with solvents; the same acetyl-derivative can also be 
obtained in small quantities by carefully decomposing ethyl acetyl- 
lactate with cold water. F. 8S. K. 


Conversion of Pentamethylene-derivatives into Benzene-., 
Pyridine-,and Thiophen-derivatives. By A. Hanrzscu (Ber., 22, 
2827—2840).— A compound of the composition C,H,Cl,;BrO, is formed 
when trichloropentenedihydroxycarboxylic acid (1 part) is heated for 
a few minutes at 100° with bromine (5 parts) and water (5 parts) 
(compare Abstr., 1889, 853). It crystallises in well-defined, quadratic 
prisms, melts at 87°, and is readily soluble in alcohol and ether, but 
rather sparingly in water. It quickly loses 1 mol. H,O when kept 
over sulphuric acid, a second molecule of water being very slowly 
given off under the same conditions. The anhydrous compound can 
also be obtained by recrystallising the hydrate from hot chloroform, 
from which it separates in hexagonal prisms melting at 136°. Chlvro- 
bromanilic acid is formed when the hydrate is warmed with excess of 
alkali, but a portion is completely decomposed; this reaction takes 
place quantitatively when the hydrate is boiled with a concentrated 
solution of sodium carbonate, the characteristic red crystals of the 
sodium salt of chlorobromanilic acid separating from the hot solution. 
The hydrate does not combine with phenylhydrazine, it gives the same 
decomposition-products as trichloropentenedihydroxycarboxylic acid 
when heated at 13U° with excess of bromine and water, and it is 
reconverted into the original acid when reduced with a small quantity 
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of sodium amalgam in alcoholic solution. These facts seem to show 
that this bromo-compound is a pentene-derivative of constitution 
analogous to that of trichloropentenedihydroxycarboxylic acid, but the 
following experiments point to a totally different constitution. It is 
not acted on by concentrated sulphuric acid with formation of an 
open-chain ketone acid as is the case with the pentenecarboxylic acid. 
It has no well-defined acid properties, only a feeble acid reaction, and 
dissolves in sodium carbonate without evolution of carbonic anhy- 
dride, and not more readily than in water. It can be extracted from 
slightly alkaline solutions with ether, and it cannot be accurately 
titrated with baryta and phenolpbthalein. Its electrical conductivity 
was examined by Ostwald, and found to be seventy times less than 
that of the original acid, a fact which shows beyond doubt that the 
two compounds are analogously constituted. The constitution of 
this bromo-compound is, therefore, most probably 


C(OH)< OOH) OH. > CHCL 


f-Chloropyridine is formed when a solution of 1°2-chlorodiketo- 
pentamethylene is boiled with ammonia or when a solution of the 
sodinm-derivative is boiled with any ammonium salt. The reaction 
is best carried out by adding ammonium acetate to a warm, saturated 
solution of the sodium-derivative and heating the mixture to boiling, 
when chloropyridine distils with the steam. This pyridine-deri- 
vative is identical with the 8-chloropyridine obtained by Ciamician 
from chloroform and potassium-pyrroline. 

8-Chloropyridine picrate crystallises in slender, yellow needles melt- 
ing at 135° with previous softening. The mercuroehloride erystallises 
in small, colourless needles melting at about 180°. The awrochloride 
forms moss-like needles and decomposes at about 200°. 

a Thiophenaldehyde is produced when 1-2-chlorodiketopenta- 
methylene is treated with hydrogen sulphide at a temperature below 
100°, and the reaction takes place almost quantitatively when 
hydrogen sulphide is passed into a solution of the sodium-derivative 
heated to 30—40° and finally to boiling; the aldehyde distils with 
the steam, and only small quantities of resinous products remain. 
The thiophenaldehyde thus obtained gives all the characteristic colour 
reactions for this compound, and it is converted into the correspond- 
ing acid on exposure to the air. It combines with hydroxylamine, 
yielding the aldoxime (m. p. 128°), and with phenylhydrazine, forming 
the hydrazone which melts at 134°5°. F. 8. K. 


Decomposition-products of Chloranilic Acid. By A. Hantzscu 
(Ber., 22, 2841—2853) —Tetrachloroketotrihydroxypentamethylenecarb- 
orylic acid, Fon) -cc1,>COH)COOR, is produced when chlor- 
anilic acid (4 mol.) or trichlorodiketopentamethylenehydroxycarb- 
oxylic acid (1 mol.) is treated with sodium hypochlorite, but the 
formation takes place slowly and only in neutral solutions (compare 
Abstr., 1888, 1190). It is best prepared by dropping a solution 
of sodium hypochlorite into a cold aqueous solution of pure 
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potassium chloranilate until the colour disappears, then. adding a 
volume of the hypochlorite solution equal to or rather larger than that 
already employed, and keeping the mixture for 24 hours ;. it is then 
treated with concentrated hydrochloric acid, extracted at least four 
times with ether, and the crude product spread ona porous-plate. It 
crystallises in small, colourless needles, melts and is completely de- 
composed at 216°, and is very readily soluble in water and alcohol ; 
it generally crystallises with 2 mols. H,O, both of which it loses 
slowly when kept over suiphuric acid. It resembles the original 
trichlorinated acid in appearance: and is, like the latter, completely 
decomposed by alkalis, yielding oxalic acid. It does not combine with 
orthotoluylenediamine or with phenylhydrazine, and it is very stable 
towards oxidising agents; it isnot acted on by boiling bromine-water, 
only very slowly by potassium chlorate and hydrochloric acid, and it 
crystallises unchanged from hot concentrated nitric acid. It is not 
acted on by hot sulphuric acid, in which it is only very sparingly 
soluble. It is a bibasic acid, and measurements of its electrical con- 
ductivity show that it is a simple chloro-substitution derivative of the 
trichlorinated acid. The ammonium salt, CsH,Cl,O,(NH,). + H,O, 
crystallises in short prisms, melting at 147—148° with decomposition, 
when an alcohelic solution of the acid is saturated with ammonia and 
allowed to evaporate in the air: The bariwm salt erystallises well and 
is very readily soluble in aeetic acid and moderately easily in water. 
The lead, silver, and mercuric salts: are amorphous and sparingly 
soluble, but the mercurous salt cr¥stallises well. The acid gives a red 
coloration with ferric chloride. When the acid is heated with excess 


of bromine and water at 130°, it is: decomposed into carbonic anlhy- 
dride, oxalic acid, and tetrachlorodibromacetone. 
Chlorodiketopentamethylenehydroxycarboaylic acid, 


CO-CHC! 
CO-CH, 


is obtained when a well-cooled ammonical solution of the correspond. 
ing trichloro-derivative is treated with zinc-dust, in.small portionsiat a 
time, until there is no further development of heat ; the solution is then 
filtered, acidified, extracted with ether, and the erude-acid purified by 
converting it into the ammonium salt. The yield is small. It crys- 
tallises from ether in colourless, microscopic needles, melts at 147° 
with decomposition, and behaves with solvents like the other acids of 
this class. The ammonium salt, Cs5H,ClO;(NH,)2, crystallises from 
water, in which it is readily soluble, in short, thick prisms, and de- 
composes at about 140°, but has no well-defined melting point. 
Solutions of lead, silver, and mercurous salts produce precipitates in 
neutral solutions of the ammonium salt; when orthotoluylenediamine 
hydrochloride is added to a warm concentrated solution of the 
ammonium salt, a yellowish-green azine is precipitated and phenyl- 
hydrazine acetate precipitates an oily hydrazone which gradually 
solidifies. When the acid is treated with concentrated sulphuric acid, 
it yields a syrupy acid, probably chlorodiacetylglyoxylic acid, and 
when warmed with excess of bromine it is decomposed into chloro- 


k 2 


>C(OH);COOH,. 


' 
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pentahromacetone (m. p. 91—92°), carbonic anhydride, and oxalic 
acid. 

Dichlorodiketopentamethylenehydroxycarboarylic acid can be obtained 
in like manner from the cvorresponding tetrachloro-derivative, but the 
yield is very small ; it is 4 syrup and is decomposed by concentrated 
soda in the cold, yielding large quantities of oxalic acid. 

Tetrachlorodiacetylglyoxylic acid, COO H-C(OH),"CCl,-CO-CO-CHCL, 
is obtained when trichlorodiacetylglyoxylic acid (1 mol.) is treated 
with sodium hypochlorite (1 mol.) as described above. It crystal- 
lises in small, colourless needles, melts at 146—1]47° with decomposi- 
tion, and is very readily soluble in all ordinary solvents. It forms 
an azine and a crystalline hydrazone, and it is readily decomposed 
by sodium hypochlorite. 

Dichloropyruvie acid, CHCl,;CO-COOH, is obtained when tetra- 
chlorodiacetylglyoxylic acid (1 mol.) is treated with sodium hypo- 
chlorite {1 mol.) in neutral aqueous solution. It crystallises in 
needles with 4 mol. H,O, melts at *8—79°, and loses its water 
over sulphuric acid; it is very readily soluble in water, but is 
reprecipitated on adding concentrated hydrochloric acid. It 
combines with phenylhydrazine forming a hydrazone which contains 
chlorine. 

Bromodichloropyruvic acid, CBrCl,,CO-COOH, can be prepared by 
heating the preceding compound with bromine and water at 120°; it 
separates from water with 3 mols. H,O in colourless crystals, loses its 
water over sulphuric acid, and is immediately decomposed into bromo- 


dichloromethane and oxalic acid when treated with cold alkalis. 
F. S. K. 


Two Isomeric Symmetrical Dimethylglutaric Acids. By 
N. Zevinsky (Ber., 22, 2823—2827).— Ethyl dimethyldicyanoglutarate, 
CH.[CMe(CN)-COOEt},, is formed when ethyl sodocyano-a-pro- 
pionate (2 mols.) is treated with methylene iodide (1 mol.) in 
alcoholic solution ; the yield of the crude product is about 50 per 
cent. of the theoretical quantity. It boils at 282—288° with only 
slight decomposition (at 165—170° under 10—12 mm.), but could 
not be obtained pure. When boiled for 10—12 hours with moderately 
concentrated hydrochloric acid it yields two isomeric symmetrical 
dimethylglutaric acids, CH.(CHMe-COOH),, which can be separated 
by fractional crystallisation. The one melts at 102—104°, the other 
at 128°; the silver salts, C;H)»Ag.O,, of both acids are moderately 
stable and undergo no change when heated at 100°. 

Diphenylglutaric acid (symmetrical) has been prepared by the 
author and Feldmann, and is at present under investigation. 

Dimethyladipic acid (symmetrical) seems to exist in two isomeric 
modifications. F. S. K. 


Dicarboxylic Acids, C,H,,O,. By K. Auwers and V. Meyer 
(Ber., 22, 3005).—Of the two acids obtained by the action of silver on 
ethyl a-bromisobutyrate (Abstr., 1889, 1145). the volatile acid is 
tetramethylsuccinic acid, whilst the non-volatile acid is symmetrical 


dimethyladipic acid, C,H,(CHMe-COOH), (compare Zelinsky, pre- 
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ceding abstract). According to Hell (Ber., 10, 2229), a portion of the 
a-bromisobutyric acid decomposes into hydrogen bromide and methy|- 
acrylic acid, which unite, according to Fittig and Engelhorn 
(Annalen, 200, 65), to form f-bromisobutyric acid. The normal 
product of the action of silver on the latter would be the above 
dimethyladipic acid. In order to test the correctness of this view, 
the authors are studying A-bromisobutyric acid and especially its 
behaviour towards silver. N. H. M. 


Allylethylsuccinic Acids. By E. Huex.r (Ber., 22, 2906).— 
Allylbutenyltricarboxylic acid was heated until the evolution of 
carbonic anhydride ceased, and the residue was crystallised from 
boiling water. Two isomeric allylethylsuccinic acids, C.H,,0,, 
were obtained. The para-acid crystallises in small, rhombic scales, 
sparingly soluble (1: 110) in water, and melts at 155—156°; the 
anti-acid crystallises in small plates, more readily soluble (1 : 37) in 
water, and melts at 110—115°. L. T. T. 


Action of Bromine on Ethyl Oxalacetate. By W. Wisticenus 
(Ber., 22, 2912—2915).—Ethyl dibromozalacetate, 


COOEt:CO-CBr,-COOEt, 


is formed by treating a solution of the acetate in an indifferent 
solvent with a slight excess of bromine. It forms a colourless, oily 
liquid which boils at 165 —168° under 20 mm. pressure; it is in- 


soluble in water, and gives no coloration with ferric chloride. It is 
easily decomposed by bases, the resolution taking place between the 
ketone- and dibromo-groups. Ammonia, for instance, yields oxamide, 
dibromacetamide, and alcohol; whilst phenylhydrazine yields oxalic 
diphenylhydrazide (CO-N,H,Ph)>. 

Ethyl monobromozxalacetate, COOEt‘CO-CHBr-COOEt, is obtained 
by the action of exactly the theoretical quantity of bromine on pure 
ethyl oxalacetate in carbon bisulphide solation; its purification is 
possible by fractional distillation in a vacuum, but is most easily 
effected by the crystallisation of the sodium-derivative. It is an oil 
boiling at 144—147° under 8—12 mm. pressure. Its alcoholic solu- 
tion is coloured intensely red by ferric chloride. Attempts to isolate 
the acid COOH-CO-CH(OH)-COOH by substituting hydroxy] for the 
bromine proved futile, although this acid seems to be formed, but 
immediately decomposed again. L. T. T. 


Tricarballylic Acid. By W.0O. Emery (Ber., 22, 2920—2924). 
~Tricarballylic chloride, CsHsCl;0;, prepared by the action of phos- 
phoric chloride on the acid, forms a thick, pale-yellow oil boiling, 
with slight decomposition, at 140° under 14 mm. pressure. T'ricarb- 
allylanilide, Cs;H;(CONHPh);, obtained by the action of aniline on 
the chloride, crystallises in very thin, white needles melting at 252°. 
Trimethyl tricarballylate, CsH;(COOMe),, is a colourless liquid boiling 
at 150° under 13 mm. pressure; sp. gr. = 118221 at 20° (water at 
4° = 1). With concentrated aqueous ammonia, it yields tricabally/- 
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amide, C;H,(OONH,):, which crystallises in long prisms easily soluble 
in water, very sparingly in alcohol, ether, chloroform, &c., and melt- 


ing with decomposition at 205—207° to a black liquid. 


L. T. T. 


Phenylthiophen. By A. Renarv(Compt. rend., 109, 699—700).— 
When a mixture of the vapours-of teluene and sulphur in equal propor- 
tions by weight is passed through an iron tube heated to dull redness, 
the products are hydrogen sulphide, carbon bisulphide, and a blackish 
substance which solidifies on cooling. If the Jatter is distilled, it 
yields some carbon bisulphide and unaltered toluene, and a yellow, 
solid substance which is purified by repeated crystallisation from 
alcohol. A portion of the product is only very slightly soluble in 
alcohol, and consists of another thiophen-derivative. 

Phenylthiophen, C,SH;Ph, forms brilliant, white plates, which melt 
at 170°, sublime easily, and boil at about 300°. It is only slightly 
soluble in cold alcohol, more soluble in boiling alcohel, very soluble 
in benzene, light petroleum, chloroform, and carbon bisulphide, but 
Jess soluble in ether. With isatin and sulphuric acid, it gives a 
blue coloration, and with phenanthraquinone and sulphuric acid, a 
green coloration. Chromic acid in presence of acetic acid converts 
it into benzoic acid. 

Dibromophenylthiophen, C,H,Br-C,SH,Br, is obtained by the action 
of excess of bromine, and forms very small, white crystals, which 
melt at 195°, and are almost insoluble in all ordinary solvents, but 
dissolve to some extent in carbon bisulphide. It gives a green 
coloration with phenanthraquinone and sulphuric acid, and, when 
oxidised, yields parabrombenzoic acid, melting at 251°. 

Dinitrophenylthiophen, CsH,NO,C,SHsNO,, is obtained by the 
gradual addition of phenylthiophen to fuming nitric acid. It forms 
a yellow, non-crystallisable powder which melts at 178°, is almost 
insoluble in all ordinary solvents, and, when oxidised, yields para- 
nitrobenzoic acid melting at 233°. 

Phenylthiophendisulphonic acid is formed by heating phenylthiophen 
with ordinary sulphuric acid at a temperature of 50° to 60°; it yields 
a barium salt which is very soluble in water and very difficult to 
crystallise. 

Phenylthiophentetrasulphonic acid is obtained by the action of Nord- 
hausen acid on phenylthiophen; its barium salt is very soluble in 
water. C. H. B. 


Derivatives of Ethylbenzene. By W. Sura (Ber. 22, 
2919—2920).—With regard to Sempotowski’s work (this vol., p. 54), 
the author points out that orthethylphenol and its sulphonic acid 
have already been described by Suida and Plohn (Abstr., 1881, 268) 

L. T. T. 


and others. : le 


Xylylene Sulphides. By E. Hserr (Ber., 22, 2904—2905).— 
Ortho-xylylene sulphide, described by Leser (Abstr., 1884, 1313), 
crystallises at 0°, but is very unstable, changing quickly into a black 
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resin. The mercurochloride, (CsH,S)2,HgCh, crystallises in soft, long 
needles. A platinochloride and a bromide were also obtained. Ortho- 
aylylmethylsulphine iodide, SC,HsMeI, forms yellowish crystals 
melting at 154—155°. When this iodide is treated with water and 
silver oxide, a strongly basic sulphoniwm hydrozide is formed. 

When meta- and para-xylylene sulphides are treated with potas- 
sium sulphide, insoluble, white, amorphous compounds are formed. 
The author has not yet obtained them quite pure, but analyses 
leave little doubt but that they are the corresponding meta- and para- 
rylylene sulphides. L. T. T. 


Ethereal Oil of Betel-leaves. By J. F. Evrxman (Ber., 22, 
2736—2754. Compare Bertram and Gildemeister, Abstr., 1889, 
863).—The leaves of Chavica Betle Mig. when distilled with water, 
yield a small quantity of a yellowish-green oil which has a burning 
taste, a peculiar, pleasant smell, and is feebly levorotatory, When 
shaken with concentrated potash it is partially dissolved, and on 
adding sulphuric acid to the solution, a phenol (chavicol) is pre- 
cipitated. The portion insoluble in aikali can be separated by 
fractional distillation into two principal portions, boiling at 175 —190° 
and 255—265° respectively. 

Chavicol, C,HQ, is a colourless liquid, boils at about 237°, and is 
soluble in alcohol, ether, chloroform, and light petroleum in all 
proportions, but only sparingly in water and ammonia. With ferric 
chloride, the aqueous solution gives a blue coloration, which disap- 
pears on adding alcohol. Molecular-weight determinations by Raoult’s 
method, vapour-density determinations carried out in an atmosphere 
of hydrogen under reduced pressure, and an examination of its re- 
fractive properties showed that the molecular formula of this phenol 
is C,H,O. It is a powerful antiseptic, its action on bacteria being 
five times as strong as that of phenol and about twice as strong as 
that of eugenol. The ethyl-derivative, C,H,-OEt, prepared by heating 
chavicol with potash and ethyl iodide in alcoholic solution, is a 
colourless liquid boiling at about 232°; when oxidised with chromic 
acid, it yields parethoxybenzoic acid (m. p. 195°). Its molecular 
formula was found to be C,,H,O, by the same methods as those 
employed in the case of chavicol. The methyl-derivative, C,H,-OMe, 
prepared in like manner, is a colourless liquid boiling at about 226 ; 
its molecular weight, determined optically, was found to be 151. 
When oxidised with potassium permanganate, it yields anisic acid 
aud an acid of lower melting point, probably paramethoxyphenyl- 
acetic acid. 

The fraction boiling at 175—190° and insoluble in alkali (see 
above) probably contains several terpenes, perhaps also cymene and 
cineole, but it is free from pinene; no pure compound could be 
isolated from the mixture. 

The fraction boiling at 255—265° contains a colourless sesqui- 
terpene, C,;H», boiling at about 260°. 

Chavicol has most probably the constitution OH-C,HyCH,CH:CH, 
[= 1: 4], as is shown by its chemical properties and also by its low 
refractive power. 
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An optical examination of isosafrole and isoeugenol showed that 
both compounds probably contain the Ss 
. 8. K. 

Safrole. By T. Poreck (Ber., 22, 2861—2863).—When safrole is 

oxidised with potassium permanganate, it yields piperonal, piperonylic 

acid, formic acid, acetic acid, oxalic acid, and carbonic anhydride, but 

no propionic acid is formed, as stated by Schiff (Abstr., 1884, 1338) ; 

this result is in accordance with the view that safrole is the methylene 
ether of an allyldihydroxybenzene. F. S. K. 


Phloroglucinol. By Z. H. Sxraup (Monatsh., 10, 721—725).— 
The author has previously described the action of benzoic chloride 
on phloroglucinol in presence of alkalis (Abstr., 1889, 1152), and has 
now, by careful fractional crystallisation of the product from benzene, 
succeeded in obtaining the following compounds in a state of purity. 
Diresorcinyl tetrabenzoate, C\,.H,O,Bz,, is readily soluble in hot benzene, 
and crystallises from it on cooling in prisms melting at 199°. Phloro- 
glucinyl tribenzoate, C,H;0;Bzs, is insoluble in water, only slightly 
soluble in alcohol, and crystallises from benzene in plates or scales 
melting at 173—174°, 

Commercial phloroglucinol may best be purified by first converting 
it by means of potassium hydrogen carbonate into phloroglucinol- 
carboxylic acid (which may be obtained free from other compounds by 
taking advantage of the fact that it is soluble with difficulty in a 
solution of potassium carbonate and alcohol), and afterwards repro- 
ducing the phloroglucinol by boiling the pure carboxylic acid with 
water (compare Will, Abstr., 1885, 906). G. T. M. 


Action of Alkalis and Ammonia on Halogen-substituted 
Quinones. By F. Keurmann (J. pr. Chem. [2], 40, 365—375).— 
Paradiethoxydichloroquinone (Abstr., 1889, 707) melts at 97—98°; it 
has the same formula as Stenhouse’s ethyl chloranilate, obtained by 
the action of ethyl iodide on silver chloranilate, but is not identical 
with it. The author distinguishes the former as the S-compound, 
and the latter as the a-compound. Both are obtained by the action 
of potassium ethoxide on chloranil, but the 8-compound largely pre- 
dominates when the solution is weak and the temperature low. If 
the reaction for preparing the S-compound (loc. cit.) is allowed to 
proceed near the boiling point of alcohol, a considerable quantity of the 
a-compound crystallises with the 6-compound, and may be separated 
from it by fractional crystallisation from hot alcohol, in which the 
a-compound is more soluble, as small, red needles melting at 
104—105°. Thea-compound cannot be changéd into the B-compound, 
or vice versd, by crystallisation. 

The f- and a-methyl-compounds are also both produced by the 
action of potassium methoxide on chloranil, the S-compound pre- 
dominating when the temperature is lower. By crystallisation from 
benzene, the dimethoxydichloroquinone (f-compound) is separated at 
first, either as grains or needles, melting at 157—158°, not 130° 
(Joc. cit.). The methyl chloranilate (a-compound) separates from the 
mother liquor of the -compound in leafy crystals melting at 
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141—142°, and identical with those obtained by the action of methyl 
iodide on silver chloranilate. 

By acting on the «-cthyl-compound with ammonia and with aniline, 
chloranilamide, and chloranilanilide are obtained respectively; they 
are identical with the amide and anilide produced by the action of 
ammonia and aniline on chloranil, and are, therefore, paradiamido- 
paradichloroquinone [O, : Cl, : (NH,), = 1:4:2:5:3:6] and para- 
dianilidoparadichloroquinone [O, : Cl, : (NHPh), = 1:4:2:5:3:6] 
respectively. 

When the f-ethyl-compound is heated with excess of aniline in 
alcohol for some time, it becomes dark-green, and dark-green crystals 
with a violet iridescence separate. With ammonia instead of aniline, 
a deep-violet colour is prodaced, and by diluting the alcoholic solution 
with water dark violet needles are obtained. When the B-compound 
is heated with excess of aqueous potash, most of it is converted into 
potassium chloranilate ; but if dilute potash is added, drop by drop, in 
slight excess to a cold alcoholic solution, the liquid becomes suc- 
cessively violet, yellow-red, and colourless; if now heated it becomes 
permanently violet, and a violet potassium salt may be crystallised 
out. These matters are still under investigation. 

When the 8-compound is shaken with stannous chloride in ethereal 
solution, the £-quinol only is obtained, but if an acetic acid solution 
is so treated both the f-quinol and a-quinol are obtained. The 
a-compound yields only the a-quinol. 

a-Diethoxydichloroquinol melts at 151—152°, not 148—150° (loc. 
cit.) 


B-Diethoxydichloroquinol forms lustrous, colourless leaves or needles 
melting at 108—109°; in water they melt at 70°, the greater part 
dissolving and separating again on cooling. 
a-Dimethoxydichloroquinol forms short, colourless prisms melting at 
195—196°, soluble in the ordinary solvents except water. 
B-Dimethoxydichloroquinol forms colourless prisms melting at 
156— 157°. A. G. B. 


Paratoluidine Oxalate. By E. Borvemann (Ber., 22, 2710).— 
Paratoluidine oxalate, CsH,NH,,C,0,H:, crystallises with 4 mol. of 
water. F. S. K. 


Action of Bromine on Paratoluidine in the Presence of 
Concentrated Sulphuric Acid. By R. Harver (Ber., 22, 
2902—2904; compare this vol., p. 37).—125 grams of bromine was 
added to a solution of 30 grams of paratolnidine in 400 grams of 
sulphuric acid, and the whole allowed t» remain for 10 days. A good 
deal of paratoluidine remained unchanged, whilst metabromopara- 
toluidine and orthobromoparatoluidine were formed. Sulphuric acid, 
therefore, seems to have a tendency to promote the formation of a 
meta-derivative, as was noticed (loc. cit.), with chlorine-derivatives. 

L. TF... 

Action of Aluminium Chloride on Dimethylaniline. By H. 
Giraup (Bull. Soc. Chim. [3], 1, 691—693).— Aluminium chloride and 
dimethylaniline combine with development of heat, and yield a 
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substance which crystallises in long prisms melting at 88°; no reac- 
tion, however, obtains when the original compounds are heated in 
sealed tubes at 250° for 10 hours. 

Dimethylaniline, when heated with excess of aluminium chloride in 
presence of air, yields a base which crystallises from alcohol in small, 
felted needles melting at 195°, and coloured green by oxidising agents ; 
it is a tetramethylbenzidine, NMe,*C,H,C,H,N Me. 

From dimethylaniline containing dimethyltoluidine, by similar 
treatment, a base melting at 90°, coloured blue-violet by oxidising 
agents, and which appears to be tetramethyldiamidophenylmethane, 
is obtained. The author is continuing the research. T. G. N. 


Condensation of Phenylenediamines with Butaldehydes. By 
Lassar-Coun (Ber., 22, 2724—2726).—A compound, CyHyNe, is 
formed when orthophenylenediamine (10°8 grams) is mixed with a 
quantity of alcohol insufficient for complete solution, and then treated 
with isobutaldehyde (72 grams); the mixture is boiled for a short 
time, and the crystalline compound which separates on cooling is 
purified by pouring its alcoholic solutivn into warm water. It sub- 
limes in colourless needles, melts at 233°, and is very readily soluble 
in alcohol, but almost insoluble in ether. The hydrochloride, 
CywH,,N:,HCl, erystallises from water and alcohol, melts at 184°, 
has not poisonous properties, and forms a golden platinochloride, 
(CioHisNe)2,H,PtCl,. 

An isomerit compound is obtained in like manner from isobutalde- 
hyde and metaphenylenediamine; it melts at 216°, and separates 
from benzene and chloroform in crusts. The platinochloride has the 
composition (CioH,,N2)2,H,PtCl.. 

Isobutaldehyde and paraphenylenediamine yield an oily base, the 
platinochloride of which has the composition (Cj)H,,N2)2,H,PtCl., but 
neither the base nor the hydrochloride could be obtained in crystals. 

Normal butaldehyde dves not react with orthophenylenediamine in 
solution in absolute alcohol. F. S. K. 


Fluorescent Derivatives of Aromatic Metadiamines. By H. 
Scuire and A. Vanni (Annalen, 253, 319—335; compare Schiff, 
Annalen, 140, 97, and 159, 64).—Metatoluylenediamine combines 
with conanthaldehyde, yielding a compound of the composition 
C,H,N.(C;Hy).; if the reaction takes place in the cold, the alcoholic 
solution of the product is only slightly fluorescent until after the 
addition of a few drops of hydrochloric acid. When metatoluylene- 
diamine is warmed for a few hours with a slight excess of cenanth- 
aldehyde, an orange, vitreous mass is obtained the alcoholic solution 
of which is highly fluorescent. This product consists of a portion 
readily soluble in cold alcohol, probably methyltetrahydrodibuty|- 
phenanthroline, and a portion which is only sparingly soluble; they 
both resemble the original product, are very stable, and are not de- 
composed by warm hydrochloric acid. 

A red compound, probably dibutyloctohydrophenanthroline, is 
formed when cenanthaldehyde is added to a warm alcoholic solution 
of metaphenylenediamine hydrochloride, and the solution shows a 
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green fluorescence ; a thick oil remains on evaporation, readily soluble 
in benzene, but more sparingly in ether, and insoluble in water. The 
platinochloride seems to have the composition (Cy»H3.N2)2,H2PtCh. 

Acetaldehyde, or paraldehyde, combines with metaphenylenedia- 
mine hydrochloride in alcoholic solution forming a red, semi-solid com- 
pound the solutions of which are deep-orange and, especially when 
dilute, show a green fluorescence. On adding ammonia to an aqueous 
solution of the crude product, the free base, probably dimethyltetra- 
hydrophenanthroline, is precipitated in the form of a reddish-brown, 
unstable powder. The platinochloride, (CyHisN2)2,H.PtCl, is an 
orange, amorphous compound which dissolves sparingly in alcohol, 
yielding a highly fluorescent solution. When the base is oxidised 
with potassium permanganate, it yields an acid, and this, like the 
base itself, gives considerable quantities of pyridine-derivatives on 
distillation. 

Metaphenylenediamine and metatoluylenediamine hydrochlorides 
give analogous compounds (alkyl hydrophenanthroline salts) with 
other aldehydes of the fatty series. 

Salicylolmetaphenylenediamine hydrochloride, 


C.H,(N:CH-C,H,-OH) 2,HCl, 


prepared by treating phenylenediamine hydrochloride with salicylic 
aldehyde in alcoholic solution, is an orange, crystalline compound. 
The free base is a yellow, flocculent substance soluble in alcohol and 
hydrochloric acid ; it is decomposed by acids or by prolonged boiling 
with water. The platinochloride, (CoH,.0,N2)2,H2PtCl, is a cinnabar- 
red powder. 

Salicylolmetatoluylenediamine, C;H¢N:CH°C,H,OH),, crystallises 
from « mixture of alcohol and benzene in long, yellow needles and is 
readily soluble in ether and benzene but only sparingly in alcohol. 
It has only feeble basic properties, is soluble in moderately concen- 
trated potash, aud is converted into a low-melting acetyl-derivative 
by acetic acid. 

Cuminolmetatoluylenediamine, C;H,(N:CH-C,H,Pr)., is a yellow, 
crystalline powder, melts at about 99° with decomposition, and is 
very readily soluble in benzene and ether; it has no basic properties 
and its soiutions do not fluoresce. 

Cinnamaldehyde combines with metaphenylenediamine hydro- 
chloride in warm alcoholic solution, yielding an orange, unstable 
powder, most probably tetrahydrodiphenylphenanthroline hydro- 
chloride. Cinnamaldehyde and metaloluyienediamine hydrochloride, 
under the same conditions, give a red, microcrystalline salt, the very 
dilute solutions of which show a feeble fluorescence; the platino- 
chloride is a yellowish-red, crystalline powder soluble in alcohol. 

Cinnamolmetatoluylenediamine, C;H,(N:CH-CH:CHPh),, is _pre- 
cipitated as an orange powder when cinnamaldehyde is treated 
with metatolulenediamine in dilute alcoholic solution; it melted at 
about 180° but could not be obtained in a pure condition. It com- 
bines with bromine (2 mols.) yielding a red, unstable powder. 

Amidophenyleneoxamic acid combines with fatty aldehydes in 
alcoholic hydrochloric acid solution, yielding compounds which show 
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a slight green fluorescence. When the ammonium salt of this acid 
is treated with a mixture of furfuraldehyde and aniline hydrochloride, 
ared dye is formed. 

Paraphenylenediamine and orthotoluylenediamine do not give 
fluorescent condensation-products with aldehydes of the fatty series. 


F. 8. K. 


Azotoluenes and Azoxytoluenes. By J. V. Janovsxy (Monatsh., 
10, 585—601 ; compare Abstr., this vol., p. 392 and 865). Mononitro- 
parazotoluene is best obtained by heating at 30° a mixture of azotol- 
uene with one-fifth of its weight of nitric acid of sp. gr. 1°43. It may 
be recrystallised from alcohol, melts at 80°, and has the formula— 


3 1 4 1 
NO,°C,H,;Me-N,°C,H,Me, 


since on reduction with tin and hydrochloric acid it yields a mixture 
of paratoluidine and f-toluylendiamine [Me : (NH.), = 1:3: 4] melt- 
ing at 88°. 

If in the above mentioned operation the temperature is allowed to 
rise above 30°, or if a stronger acid is used, dinitroazotoluene 
[Me,: (NO,).: N, = 1,1: 3,3: 4,4], melting at 114° is formed. On re- 
duction with alcoholic stannous chloride, this yields f-toluylendi- 
amine and must consequently be regarded as the symmetrical com- 
pound. The two trinitroazotoluenes previously described (loc. cit.) 
which melt at 138° and 139° respectively, are both converted on 
reduction into @-toluylendiamine and the same _ triamidotoluene 


[Me: (NH;); = 1:2:3:4], the hydrochloride of which crystallises in 
scales which become coloured on exposure to the air; they must con- 
sequently he regarded as physical isomerides having respectively the 
formule— 


NO, NO, NO, 


Mef SN: NC Me and Me 


Amidoximes and Azoximes. By F. Tiemann (Ber., 22, 2942-— 
2946).—This paper gives a short résumé of the work previously done 
on the subject of diamidoximes and diazoximes by the author and his 
collaborators. 

The oxaleneamidoximes, suecineneamidoximes, glutareneamid- 
oximes, isoplithaleneamidoximes, and hometerephthaleueamidoximes 
are soluble in boiling water and alcohol, very sparingly so in ether. 
Their aqueous solutions show very strongly the characteristic amid- 
oxime reactions. The hydruchlorides of the diamidoximes contain 
2 mols. of hydrogen chloride and are highly crystalline, but easily Jose 
a part of the hydrogen chloride. The replacement of the two hydro- 
gens of the two oximide-groups takes place in a normal way, but 
hitherto all attempts to displace only one of these atoms have proved 
unavailing. The acid derivatives of the diamidoximes, 


NO(COR):C(NH,)-R’-C(NH):NO-COR, 
pass less easily into the azoximes than the corresponding derivatives 
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of monamidoximes. The diazoximes so formed have the general 
formula en Oe >> The diamidoximes of such 


dicarboxylic acids as easily form imides decompose Very readily into 
imido-dioximes of the formulee— 
:0-C(N-OH) C-G(N-OH) 
-C-C(N-OH) C-C(N-OH) 
thus forming compounds with 5- and 6-atom closed rings which 
are soluble in water, are sometimes basic, sometimes acid in character, 
and usually yield stable silver-derivatives. 

When hydroxylamine (1 mol.) acts on such dinitriles as yield 
imidodioximes (1 mol.), basic derivatives are formed isomeric with 
cyano-amidoximes. The constitution of these compounds is not yet 
fully proved, but, asan example, that obtained from orthocyanobenzyl 
cyanide is probably represented by the formula— 


>NH, and :C< >NH, 


NB:C< OHH CBr oN, eae 


Formation of Benzaldoxime. By B. Lacnowicz (Ber., 22, 
2487—2888).—Benzaldoxime is best prepared by triturating hydro- 
benzamide (1 mol.) with hydroxylamine hydrochloride ; the reaction 
is at an end in 10 to 15 minutes, and on adding water the benzald- 
oxime is precipitated as an oil. F. S. K. 


Amidoximes and Azoximes. By F. Tiemann (Ber., 22, 2758— 
2761).—The author makes a few general remarks on the papers of 
Biedermann (this vol., p. 175), Spilker (next abstract), and Miller 
(this vol., p. 144). F. S. K. 


Nitrogen-derivatives of Salicylic Acid. By A. Spiker (Ber., 
22, 2767—2790).—Salicylamide is best prepared by heating ethyl 
salicylate at 100° with concentrated ammonia; it melts at 138°. 

Dibromosalicylamide, OH:C,H,Br,,>CONH,, prepared by treating a 
warm, concentrated aqueous solution of the amide with excess of 
bromine-water, crystallises from dilute alcohol in colourless needles, 
melts at 183° with decomposition, and is readily soluble in alcohol, 
ether, and alkalis, more sparingly in benzene and chloroform. In 
aqueous alcoholic solutions, ferric chloride produces a reddish-violet 
coloration. 

Salicylothiamide, OH-C,HyCSN Hi, is obtained, together with several 
other compounds, when the amide is melted with phosphorous penta- 
sulphide. It crystallises from hot water in colourless needles, melts at 
117—118°, and is readily soluble in alcohol, ether, chloroform, benzene, 
hot water, and alkalis. It is slowly converted into the amide when 
boiled with water or alkalis. Ferric chloride in dilute aqueous solu- 
tions produces a violet coloration, and a brownish-black precipitate is 
formed on heating. Lead acetate, copper sulphate, and silver nitrate 
also produce precipitates in the cold or on warming ; these compounds 
darken in colour with separation of the metal. 

Salicylonitrile, OH-C,H,CN, is best prepared by distilling the 
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thiamide under reduced pressure; it crystallises in colourless needles, 
melts at 98°, boils at 195°(180 mm.), and is readily soluble in alcohol, 
ether, benzene, and chloroform, but only sparingly in cold water. 
With ferric chloride, aqueous solutions give a violet coloration,and with 
bromine-water a colourless, crystalline precipitate. The compound 
(m. p. 195°) obtained by Grimaux (Bull. Soc. Chim., 13, 26) by heat- 
ing salicylamide with phosphoric anhydride, and also by Ahrens 
(Abstr., 1888, 266) from orthamidophenol by Sandmeyer’s reaction, 
is not salicylonitrile, although the latter can be obtained by both these 
methods. 

Dibromosalicylthiamide, OH-C,H,Br.*CS-:NH),, is obtained when the 
thiamide is treated with excess of bromine in dilate alcoholic solution ; 
if a solution containing salicylthiamide and salicylamide is gradually 
treated with bromine-water, monobromosalicylthiamide is precipitated 
first, the amide remaining in solution. Dibromosalicylthiamide 
crystallises from alcohol in dark-violet, microscopic needles, melts at 
about 230° with previous softening, and is moderately easily soluble 
in alcohol, ether, benzene, and chloroform, yielding violet solutions, 
but is insoluble in water ; it dissolves unchanged in alkalis, forming a 
dark-violet solution. In alcoholic solutions, silver nitrate, copper 
sulphate, and lead acetate produce dark-red precipitates. 

Salicenylamidoxime, OH*C;H,C(NH,):NOH, prepared by boiling 
the thiamide with hydroxylamine hydrochloride and sodium carbonate 
in dilute alcoholic solution, crystallises from water and benzene in thick, 
colourless needles, melts at 98—99°, and is readily soluble in alcohol, 
ether, chloroform, acids, and alkalis; in aqueous solutions, ferric 
chloride produces an intense violet coloration, Fehling’s solution and 
copper sulphate a greenish preeipitate, and silver nitrate, on warming, 
a metallic mirror. The hydrochloride, C;H,N,0,,HCl, melts at 175° 
and is very readily soluble in water. The platinochloride, 


(C;H.N,0,)2,H:PtCl,, 


forms small, ill-defined crystals, and is readily soluble in water and 
alcohol. The sodiwm-derivative, C,H,N,0.Na,, is precipitated as a 
colourless, hygroscopic powder when the amidoxime is treated with 
sodium ethoxide in alcoholic solution and a large volume of ether then 
added. The compound C;H,N,O,Na is obtained in like manner when 
sodium ethoxide (1 mol.) is employed; it is a colourless, crystalline 
substance and is very hygroscopic. The copper-compound has the 
composition C,,H,,N,O,Cu. 

Dibromosaticenylamidoxime, OH-C,H.Br,-C(NH,):NOH, prepared 
from dibromosalicenylthiamide in like manner, crystallises from 
dilute aleohol in colourless plates, melts at 180°, and is readily 
soluble in alcohol, ether, acids, and alkalis, but more sparingly in 
chloroform, benzene, and light petroleum, and very sparingly in 
water. In alcoholic solutions, copper sulphate produces a greenish 
precipitate, ferric chloride a reddish-violet coloration; alkaline 
solutions reduce silver nitrate and give a green precipitate with 
Fehling’s solution. The copper-derivative, (C;H;N,O,Br,),Cu, is 
sparingly soluble in water and alcohol. 


Salicenylamidozximesulphonic acid, SO;H-C,H;(OH)-C(NH,):NOH, is 


> i i ee es) 


2. 2 ee os oh ee ee 


pi 
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obtained when the amidoxime is heated with concentrated sulphuric 
acid at about 150°; it separates from boiling water in colourless 
crystals, does not melt below 250°, and is insoluble in alcohol, ether, 
chloroform, and benzene, and only very sparingly soluble in cold 
water. The salts of the alkalis and alkaline earths are readily 
soluble in water. The bariwm salt, (C;H;N,SO;).Ba, separates from 
hot water in colourless, ill-defined crystals, 

Benzoylsalicenylamidoxime, OH-C,H,C(NH:):NOBz, crystallises 
from dilute alcohol in needles, melts at 173°, and is readily soluble in 
ether, aleohol, chloroform, and benzene, sparingly in alkalis, and 
insoluble in water and acids. It gives a reddish-violet coloration 
with ferric chloride and a precipitate with bromine-water. The 
acetyl-derivative, OH-C,H,C(NH.):NOAe, crystallises from warm 
water in colourless plates, melts at 117°, and is readily soluble in 
alcohol, ether, alkalis, and acids, but only sparingly in chloroform, 
benzene, and water; in dilute alcoholic solutions, ferric chloride 
produces a reddish-violet coloration, and bromine-water a eolourless 
precipitate. 


Salicenylbenzenylazorime, OH-C,Hr6<*2>cph, prepared by 


boiling the benzoyl-derivative for a long time with water or heating 
it alone at 180°, separates from hot dilute alcohol in crystals, melts at 
128°, and is readily soluble in aleohol, ether, chloroform, and benzene, 
but insoluble in water. In dilute alcoholic solutions, copper sulphate 
produces a green, bromine-water a colourless precipitate, and ferric 
chloride a violet coloration which quickly disappears. The ethenyl- 
azoxime, C,H,N,O., prepared by heating the acetyl-derivative at 125° 
or by boiling it with water or acetic anhydride, erystallises from 
dilute alcohol in colourless needles, melts at 77°, and is readily 
soluble in alcohol, ether, chloroform, benzene, and alkalis, but on] 
sparingly in water. It gives the usual reactions with ferric chloride, 
copper sulphate, and bromine-water. 

Didbenzoylsalicenylamidoxime, OBz-C,HyC(NH,):NOBz, is obiained, 
tozether with ethyl benzoate, when the amidoxime is treated with 
benzoic chloride and sodium ethoxide in alcoholic ethereal solution. 
It separates from dilute alcohol in colourless, ill-defined erystals, 
melts at 127°, and is readily soluble in alcohol, ether, benzene, and 
chloroform, but imsoluble in water and acids; it gives a colourless 
precipitate with bromine-water, and it is decomposed by alkalis. 


The corresponding azoxime, OBz-C.H-C<'Y>cPh, can be pre- 


pared by boiling the dibenzoyl-derivative with water or by heating it 
above 150°; also by treating salicenylbenzenylasoxime with benzoic 
chloride and sodium ethoxide in alcoholic solution. It crystallises 
from alcohol in colourless needles, melts at 120°, and is readily 
soluble in benzene, ether, and chloroform, but insoluble in water and 
acids; it is decomposed by warm alkalis, and it gives a colourless 
precipitate with bromine-water. 

Diacetylsalicenylamidowime, OAc*C,HyC(NH.):NOAc, is formed, 
together with the corresponding azoxime, when the amidoxime is 
treated with sodium ethoxide and acetic chloride in ice-cold ethereal 
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solution, but it cannot be obtained in a pure state. The azorime, 
C,,H,.N,O., is best prepared by treating sodosalicenylethenylazoxime 
with acetic chloride in alcoholic ethereal solution. It crystallises 
from dilute alcohol in colourless needles, melts at 74°, and is very 
readily soluble in alcohol, ether, chloroform, and light petroleum, but 
only sparingly in water; it gives a colourless precipitate with 
bromine-water, and it is quickly decomposed by alkalis. 

Salicenylethylamidowime, OH-C,H,yC(NH;):NOEt, is formed, 
together with its ethyl-derivative, when the amidoxime is heated with 
sodium ethoxide and ethy] iodide in alcoholic solution. It is a colourless 
oil, boils at 278° (at 220° under 150 mm.), and is readily soluble in 
acids and alkalis, but insoluble in water, and only elagle soluble in 
light petroleum. In dilute alcoholic solutions, ferric chloride pro- 
duces a violet coloration, and bromine-water a colourless precipitate. 
The ethyl-derivative, OEt-C,H,C(NH,):NOEt, is a colourless oil, 
boils at 195° (180 mm.), and is readily soluble in acids, but insoluble 
in water and alkalis. 

Salicenylethylamidowime chloride, OH-C;HyCCl-NOEt, prepared by 
warming the preceding compound with sodium nitrite in dilute 
hydrochloric acid solution, is a colourless oil, boils at 233—234° (at 
178° under about 20 mm.), and is readily soluble in alkalis, but insoluble 
in water and dilute acids; it gives a reddish-violet coloration with 
ferric chloride and a colourless precipitate with bromine-water. 

Salicenylphenyluramidoxime, OH:C,HyC(NOH)-NH-CO-NHPh, pre- 
pared by triturating the amidoxime with phenylcarbimide, crystal- 
lises from dilute alcohol in colourless plates, melts at 119° with de- 
composition when heated quickly, and is readily soluble in alcohol, 
ether, and alkalis, moderately easily in benzene, chloroform, and 
acids, and insoluble in water ; it gives the usual reactions with ferric 
chloride and bromine-water. 

Salicenylethylamidoxime and its ethyl-derivative combine with 
phenylthiocarbimide, yielding compounds which are insoluble in 
water and do not crystallise well. Salicenylamidoxime combines 
energetically with phenylthiocarbimide forming the thiouramidoxime 
and diphenylthiocarbamide. 

Salicenyluramidoxime, OH:C,HyC(NOH)-NH-CONH,, crystallises 
from dilute alcohol in colourless plates, melts at 148° with decomposi- 
tion, and is readily soluble in alcohol, benzene, acids, and alkalis, 
moderately easily in chloroform and ether, and sparingly in water ; it 


gives a reddish-violet or reddish-brown coloration with ferric chloride. 
F. S. K. 


Anisenyl-. Salicenyl-, and Methylsalicenyl-amidoxime. By 
J. A. Mitrer (Ber., 22, 2790—2801).—Anisaldoxime melts at 64°; 
Westenberger (Abstr., 1884, 581) gives 45° as the melting point of 
this compound. Anisonitrile melts at 61—62°; Henry (Ber., 2, 667) 
found the melting point to be 56—57°. 

Anisenylamidoxime, OMe-C,H,yC(NH:):NOH, is prepared by heat- 
ing anisonitrile for 6—8 hours at about 90° with hydroxylamine 
hydrochloride and sodium carbonate in dilute alcoholic solution; the 
yield is 81 per cent. of the theoretical quantity. It crystallises from 
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benzene in scales and from hot wuter in needles, melts at 122—123°, 
and is readily soluble in alcohol, ether, chloroform, acids, and alkalis, 
sparingly in hot benzene and hot water, and almost insoluble in light 
petroleum. The hydrochloride, CsHioN.02,HCl, is crystalline, melts at 
168° with decomposition, and is soluble in alcohol, but insoluble in 
ether. The ethyl-derivative, CijH,N.O., crystallises from dilute 
alcohol in prisms, melts at 51—52°, and is readily soluble in alcohol, 
ether, benzene, and chloroform, but insoluble in light petroleum. 
The acetyl-derivative, C\H,,N,0;, crystallises from dilute alcohol in 
prisms, melts at 106°, and is readily soluble in alcohol and chloro- 
form, but only sparingly in benzene and ether. The azoxime, 


OMe-C.H- CSOs 0Me, prepared by heating the acetyl-derivative 
alone, or with water, or with acetic anhydride, crystallises in colour- 


less needles, melts at 68°, and is readily soluble in alcohol, ether, 
benzene and chloroform, but more sparingly in light petroleum. 


Ethylidencanisenylamidovime, OMe-CsHeC<y 9 >CHMe, is ob 


tained by dissolving the amidoxime in aqueous acetaldehyde ; it crys- 
tallises from alcohol in colourless needles, melts at 127°5°, and is, 
readily soluble in alcohol, ether, benzene, and chloroform, but only 
sparingly in light petroleum. 

Ethyl anisenylamidoximecarborylate; OMe-C,H,yC(NH,):NO-COOEK, 
prepared by treating the amidoxime with ethyl chlorocarbonate in 
cold chloroform solution, crystallises from dilute alcoho] in colourless 
plates, melts at 119—120°, and is readily soluble in alcohol, but more 
sparingly in ether and benzene. 


Anisenylcarbonylamidoxime, OMe-C.H-C<hO >€O,  crystallises 


from dilute alcohol in colourless scales, melts at 208°, and is readily 
soluble in alcohol, ether, and chloroform, but only sparingly in 
benzene and light petroleum. 

Benzoylanisenylamidoxime, CisHN.0O;, separates from dilute 
alcohol in crystals, melts at 148°, and is readily soluble in alcohol, 
ether, chloroform, and benzene, but insoluble in light petroleum. 


Anisenylbenzenylazoxime, OMe-C,HC<y p> CPh, prepared by 


heating the preceding compound alone, or with water, or by dissolv- 
ing it in concentrated sulphuric acid, crystallises in colourless plates, 
melts at 102°5, and is readily soluble in alcohol, ether, chloroform, 
and benzene. 

Anisenylpropenylazoxime-w-carboxylic acid, 


OMe-C.H-0<* 9 >.0-0,H,CO0H, 


is obtained when the amidoxime is melted with succinic anhydride; 
it crystallises from dilute alcohol in yellowish needles, melts at 
140—141°, and is readily soluble in alcohol, ether, and chloroform, 
a only moderately in benzene, and very sparingly in light petro- 
eum. 
Salicylonitrile (compare Spilker, preceding abstract) can be pre« 
VOL. Lvilt, é 
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pared by decomposing acetylsalicylonitrile (compare Lach, Abstr., 
1884, 1154) with alcohol. 

A polymeride of salicylonitrile is formed in considerable quantities 
when salicylaldoxime is heated with acetic anhydride. This com- 

und crystallises from boiling nitrobenzene in pale yellow needles, 
melts at 296—299°, and is sparingly soluble in boiling chloroform, 
benzene, and ether. When melted with potash, it is decomposed into 
salicylic acid and ammonia, and when heated at 200° with concen- 
trated sulphuric acid, it is decomposed into phenol, ammonia, and car- 
bonic anhydride. 

Ethyl salicenylamidoximecarboaylate, CioH:2N.0,, crystallises from 
dilute alcohol in colourless needles melting at 96°. 

Salicenylpropenylazoxime-w-carboaylic acid, 


OH-C,.HC<N'>0-0,H COOH, 


separates from a mixture of benzene and light petroleum in small, 
well-defined crystals, melts at 116—117°, and is readily soluble in 
alcohol, ether, and chloroform, but more sparingly in benzene. 

Methylsalicylonitrile, prepared by treating salicylonitrile with 
sodium ethoxide and methyl iodide, boils at 255—256°, and is volatile 
with steam; Ahrens (Abstr., 1888, 266) gives 265—266° as the 
boiling point of this compound. 

Methylsalicenylamidoxime, OMe:C,H,C(NH,):NOH, prepared by 
digesting the nitrile with hydroxylamine for a long time, crystallises 
from benzene in needles, melts at 123°, and is readily soluble in 
alcohol, ether, chloroform, and hot water, but insoluble in light 


petroleum. 
Methylsalicenylbenzenylazoxime, OMeC.HC<* OScpn, melts at 


117°, and is readily soluble in chloroform, alcohol, ether, and benzene, 
but insoluble in light petroleum. F. S. K. 


Action of Hydroxylamine on Orthocyanobenzyl Cyanide. 
By G. Ercuetsaum (Ber., 22, 2973—2975).—Homo-orthophthalene- 
amidimidowxime, OH< GHD SN(?), is most readily obtained 
by keeping an alcoholic solution of orthocyanobenzyl cyanide (1 mol.) 
and hydroxylamine (rather more than 1 mol.) for several days ina 
place protected from direct sun-light; it is then filtered from the 
erystals which separate, and evaporated down. It crystallises from 
water in long needles (with 2 mols. H,O) melting at 95°; the 
anhydrous substance melts at 158°, is very readily soluble in alcohol, 
insoluble in ether, chloroform, and benzene, &c. It has the same 
percentage composition as orthocyanophenylethenylamidoxime, but 
cannot be an amidoxime, as it has only basic properties, and thus 
resembles the compound obtained by Beidermann from trimethylene 
dicyanide and hydroxylamine (this vol., p. 126). The hydrochloride, 
C,H,N,0,HCl, crystallises in small, lustrous, yellow crystals, is 

ingly soluble in water, almost insoluble in alcohol. The picrate, 
C,H,N,0,C,H;N;0,, forms reddish-yellow needles rather more readily 
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soluble in alcohol than in water, and explodes slightly when the dry 
substance is heated. When the base is dissolved in dilute bydro- 
chloric acid and treated with sodium nitrite, homo-orthophtbalic 
acid is formed. N. H. M. 


Isophthalenediamidoxime. By G. Gotppere (Ber., 22, 2976— 
2977).—Metadicyanobenzene is prepared by distilling an intimate 
mixture (15 to 20 grams) of potassium benzenemetadisulphonate 
with pure potassium cyanide under diminished pressure. It is first 
resublimed and then crystallised from alcohol, from which it 
separates in slender needles melting at 158—159°. 

Isophthalenediamidowime, CsH,[C(NH:):N-OH], [= 1:3], is formed 
when metadicyanobenzene (1 mol.), dissolved in benzene, is digested 
with hydroxylamine (rather more than 2 mols.) in closed flasks at 90°. 
It crystallises from alcohol in colourless prisms, melts at 193° with 
decomposition, dissolves readily in hot water and alcohol, sparingly 
in ether, and shows the characteristic properties of the amidoximes. 
The crystals contain water of crystallisation (probably 4 mol.), which 
they lose when exposed to air. The hydrochloride is crystalline. 

N. H. M. 

Homoterephthalenediamidoxime and its Derivatives. By 
E. RosentHat (Ber., 22, 2977—2984).—Homoterephthalenediamid- 
owime, OH:N:C(NH,)-C,H,CH,C(NH,)N-OH [= 4: 1], prepared by 
keeping a mixture of hydroxylamine hydrochloride (3 mols.) with 
the necessary amount of sodium carbonate and paracyanobenzyl 
cyanide dissolved in alcohol for some days in a closed flask, crystal- 
lises from hot water in microscopic prisms, melts at 192° with decom- 
position, is rather readily soluble in methyl alcohol and acetone, very 
sparingly in ethyl and amyl alcohols, and is insoluble in ether, 
benzene, and light petroleum. It shows all the characteristic 
reactions of the amidoximes. The hydrochloride, C,Hi.N,O2,2HCI, 
dissolves very readily in water, but is not hygroscopic, and is also 
soluble in alcohol and glacial acetic acid. The diacetyl-derivative, 
C,:Hi.N,O,, crystallises in groups of needles, melts at 161-5—162”, is 
soluble in hot water, alcohol, ether, and benzene, and in acids, but 
not in alcohol; when boiled with water for some hours, it is 
quantitatively converted into homoterephthalenediazozimediethenvt, 


OMe? §ss0-0,H CH Cc O>oMe. The latter melts at 111°5°, 


is soluble in hot water, methyl, ethyl, and amyl alcohols, ether, and 
benzene, &c., and is insoluble in mineral acids. The dibenzoyl-com- 
pound, C.;H»N,O,, crystallises from hot methyl alcohol, melts at 184°, 
dissolves in acetone, ethyl acetate, amyl alcohol, and in acids, very 
sparingly in ethyl alcohol, and is insoluble in water, benzene, and 
ether. When heated at 150° for four hours, it is converted into 
homoterephthalenediazoxime dibenzenyl, C2,HisN,O,. This forms long, 
white, matted needles, melts at 179°5°, and is soluble in alcohol, ether, 
chloroform, and benzene. 

Paracyanophenylethenylamidozime, CN-C,H,CH,-C(NH,):N-OH, 
prepared by the action of hydroxylamine (1 mol.) on paracyano- 
benzyl cyanide (1 mol.), melts at 168°. It is converted by nitrous 

12 
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acid into paracyanophenylacetamide (m. p., 196°, Mellinghoff, Inaug: 
Diss. Berlin, 1889). The benzoyl-derivative, 


CN-C.H,-CH,-C(NH,):N-OBz, 


forms small, white needles, melts at 171°5—172°, dissolves in methyl 
and ethyl alcohols, and glacial ‘acetic acid, less readily in benzene and 
chloroform ; it is also dissolved by acids. When heated with water 
for six hours, it is converted into paracyanophenylethenylazoxime- 


benzenyl, CN-C.HyCHyC<N'O>0Ph, which melts at 105°, and is 


soluble in alcohol, ether, benzene, and chloroform. N. H. M. 


Hydrazines. By M. Frevnp (Ber., 22, 2727).—The author 
replies to the statements of Willgerodt (this vol., p. 40). 


Orthonitrophenylhydrazine. By A. Biscuizr (Ber., 22, 
2801— 2809; compare Abstr., 1889, 501).—Orthonitrophenylhydr- 
azine, NO."C,H,N,Hs, is best prepared by dissolving orthonitraniline 
(10 grams) in warm, concentrated hydrochloric acid (100 grams), 
adding to the well.cooled solution an aqueous solution (35 grams) of 
sodium nitrite (5 grams), and keeping the mixture at the ordinary 
tempera'ure, with frequent stirring until the crystals of the 
pitraniline hydrochloride have disappeared; a solution of stannous 
ebloride (32 grams) in concentrated hydrochloric acid (32 grams) is 
then gradually added, care being taken that the temperature does not 
rise much above 0°, and the stannochloride which separates from the 
solution is recrystallised from hot water. The hydrochloride, 
C,H;N;O.,HCl, obtained by decomposing the stannochloride with 
hydrogen sulphide, crystallises in small, yellow plates or in long, 
slender needles, is readily soluble in warm alcohol and warm water, 
but only sparingly in the cold solvents, and is insoluble in ether, 
benzene, and concentrated hydrochloric acid; it reduces Fehling’s 
solution in the cold, but ammoniacal silver nitrate solution only on 
warming. The yield of this salt is about 75 per cent. of the 
theoretical quantity. The free base is obtained by treating a hot 
aqueous solution of the hydrochloride with sodium acetate; it 
crystallises from benzene in long, cinnabar-red needles, melts at 90°, 
and is readily soluble in warm alcohol, benzene, and hot watér, but 
only sparingly in ether and light petroleum. The sulphate, 
(C.H,N;0,)2,H,SO,, crystallises in small, pinkish needles, and is 
readily soluble in hot alcohol, warm water, and dilute sulphuric acid, 
but insoluble in ether and benzene. 

Benzylideneorthonitrophenylhydrazine, NOC,H,NH-N:CHPh, sepa- 
rates as a reddish-brown precipitate when benzaldehyde is added to 
an alcoholic solution of the hydrazine; it crystallises from boiling 
benzene in dark-red plates, melts at 186—187°, and is moderately 
easily soluble in hot benzene, but very sparingly in hot alcohol and 
ether. and insoluble in water. The formyl-derivative, 


NO,C,HyNH-NH-CHO, 


separates in long, pale yellow needles when the hydrochloride is 
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heated at 100° with sodium formate and formic acid for about an 
hour; it crystallises from alcohol, melts at 177°, and is readily sclubie 
in hot water and boiling alcohol, but only sparingly in ether and 
benzene. Solutions of the formyl-, acetyl-, and benzoyl-derivatives 
give a red or bluish-violet coloration with alkalis. The ucetyl-deriva- 
tive, NO.-C;H,NH-NHAc, prepared by heating the hydrochloride of 
the hydrazine with sodium acetate and glacial acetic acid, crystallises 
from alcohol in lemon-yellow needles, melts at 140—141°, and is 
readily soluble in hot benzene, aleohol, and water. The diacetyl- 
derivative, NO.-C,HyNAc-NHAc, prepared by heating the hydro- 
chloride with sodium acetate and acetic anhydride, crystallises from 
dilute alcohol in reddish prisms, melts at 57—58°, and is readily 
soluble in hot water, benzene, alcohol, and cold glacial acetic acid, 
but only sparingly im hot ether. The benzoyl-derivative, 


NO,.-C,H,NH-N HBz, 


crystallises from alcohol in pale-yellow needles, melts at 166°, and is 
readily soluble in ether, benzene, and hot alcohol, but insoluble in 
water. The ovralyl-derivative, C,0.(N,H.C,HyNO,)., prepared by 
heating the hydrazine with ethyl oxalate, crystallises from hot aniline 
and nitrobenzene in small, yellow needles, and is only sparingly 
soluble in mest ordinary solvents. 


N-C 
a-Phenotriazine, CH ny, is obtained, together with dihydro- 


phenotriazine and orthophenylenediamine, when orthonitrophenyl- 
hydrazine is reduced with sodium amalgam in dilute acetic acid 
solution, care being taken that the temperature does not rise_much 
above 30°. The solution is decanted from the mercury, evaporated at 
a moderate temperature, the residue dissolved in water, and mixed 
with excess of soda; it is then treated with potassium ferricyanide 
in the cold until the violet eolour changes to yellowish-red, mixed 
with a large volume of concentrated soda, and extracted three or 
four times with ether. When the crude product is fractionated, it is 
separated into a portion boiling at 235—245°, and a portion boiling 
-above 360° which consists of phenylethenylamidine. 

Phenotriazine crystallises from benzene in deep-yellow needles, melts 
at 65—66°, boils at 235—240°, and is volatile with steam. It is 
readily soluble in alcohol, benzene, warm ether, and warm water, but 
it separates from the aqueous solution on adding concentrated alkalis ; 
it has a peculiar alkaloid-like odour, and is a feeble base, the salts 
being readily soluble in water and alcohol. 


N: 
a-Phenomethyltriazine, CHi< -, is formed, together with the 


dihydro-derivative, acetamide, acetamidophenylhydrazine, and phenyl- 
enediamine when acetyluitrophenylhydrazine is reduced with sodium 
amalgam in acetic acid solution; the solution is filtered from small 
quantities of acetylamidophenylhydrazine, and the triazine is isolated 
as described above. It melts at 88—90°, boils at 250—255° with 
slight decomposition, is readily soluble in alcohol, ether, and benzene, 
and moderately easily in cold water, but only sparingly in light 
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petroleum ; its alkaline solutions oxidise quickly on exposure to the 
air. 

Orthacetylamidophenylhydrazine, NH,-C,5HyNH-NHAc (see above), 
crystallises from benzene in colourless needles, and melts . ot 

Metanitrophenylhydrazine and Parabromorthonitrophenyl- 
hydrazine. By A. Biscuvrr and S. Bropsxy (Ber., 22, 2809—2818). 
— Metanitrophenylhydrazine hydrochluride, NO,°C,H,N,H;,HCl, is 
prepared from metanitraniline exactly as described in the case of the 
corresponding ortho-compound (compare preceding abstract). The 
yield is 50—60 per cent. of the theoretical. It crystallises in yel- 
lowish plates, and is readily soluble in warm alcohol and water, but 
only sparingly in warm, concentrated hydrochloric acid; it reduces 
Fehling’s solution in the cold, and ammoniacal silver nitrate and 
platinic chloride on warming. The free base, NO,°C,H,N.2Hs, crystal- 
lises from alcohol in slender, yellow needles, melts at 93°, and is 
readily soluble in glacial acetic acid, chloroform, warm benzene, and 
alcohol, but only sparingly in boiling water. The sulphate, 
(C,H,N;02)s,H,SO,, separates from hot water in yellow crystals, and 
is readily soluble in hot water and glacial acetic acid, but only spar- 
ingly in boiling alcohol, and insoluble in ether and benzene. The 
acetyl-derivative, NO,,C;H,NH-NHAc, crystallises in golden plates, 
melts at 145°, and is readily soluble in alcohol, ether, glacial acetic 
acid, and boiling water, but only moderately easily in benzene. The 
diacetyl-derivative, NO."C;H,NAc’N HAc, forms brownish plates, melts 
at 150°, and is readily soluble in the ordinary solvents. The benzoyl- 
derivative, NO..C,HyNH-NHBz, crystallises from dilute alcohol in 
yellow, prismatic needles, melts at 151°, and is readily soluble in 
alcohol, ether, glacial acetic acid, and hot benzene, but insoluble in 
water. The dibenzoyl-derivative, NO.,C,H,NBz-NHBz, crystallises 
from acetic acid in yellow plates, melts at 153°, and is readily soluble 
in hot alcohol and benzene, but insoluble in water. 

a-Acetyl-B-benzoylmetanitrophenylhydrazine, NO,C,HyNBzNHAc, 
prepared by heating the acetyl-derivative with benzoic anhydride at 
160°, separates from cumene in crystalline aggregates, melts at 137°, 
and is readily soluble in alcohol and glacial acetic acid, but insoluble 
in benzene. 

a-Benzoyl-B-acetylmetanitrophenylhydrazine, NO,CsHe¢NAcNHBz, 
obtained by heating the benzoy]-derivative with acetic anhydride aud 
sodium acetate, separates from cumene in yellowish, crystalline aggre- 
gates, melts at 147°, and sublimes at 100° in small, iridescent needles ; 
it is readily soluble in boiling benzene, alcohol, and glacial acetic acid, 
and more readily in hot cumene than the preceding compound. 

Ethylidenemetanitrophenylhydrazine, NO.-C,H,NH:-N:CHMe, pre- 
pared by warming the hydrazine with acetaldehyde, separates from 
alcohol in yellow crystals, melts at 98°, and is readily soluble in 
alcohol, benzene, and ether, but only sparingly in hot water. 

Benzylidenemetanitrophenylhydrazine, NO.C,H,NH-N:CHPh, crys- 
tallises from boiling alcohol in small, carmine-red needles, melts at 
117—118°, and is sparingly soluble in hot alcohol, but readily in ether, 
hot glacial acetic acid, and benzene. 
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Acetonenitrophenylhydrazine, NO,-C,H,NH-N:CMe,,. crystallises 
from dilute alcohol in dark-red needles, melts at 112°, and is readily 
soluble in warm alcohol, ether, benzene, and glacial acetic acid, but 
only sparingly in hot water. 

Acetophenonenitrophenylhydrazine, NO, C,H, NHN: CMePh, crystal- 
lises from benzene, melts at 160°, and is only sparingly soluble in hot 
alcohol, but more readily in benzene and ether. 

Benzilmetanitrophenylhydrazine erystallises from benzene in small, 
orange-yellow needles, melts at 158°, and is readily soluble in warm 
benzene, but only sparingly in hot alcohol and ether. 

Metanitrophenylizinedihydroxytartaric acid separates in crystals 
when sodium dihydroxytartrate (1 mol.) is treated with hydrochloric 
acid (1 mol.) and nitrophenylhydrazine hydrochloride in aqueous 
solution ; it melts at 175° with decomposition. Metanitrodiphenyl- 
izinedihydroxytartaric acid, prepared in like manner but employing 
2 mols. of the hydrazine, is a yellow, micro-crystalline powder, 

melting at about 200°. The last two compounds are only sparingly 
soluble in hot water, alcohol, benzene, and glacial acetic acid. 

The compound, NO,-C,.HyNH-N:CMeCH,COOEt, is formed when 
the hydrazine is treated with ethyl acetoacetate in alcoholic solution ; ; 
it crystallises from dilute alcohol in yellowish-red plates, melts at 117°, 
and is sparingly soluble in hot water, but readily in other warm 
solvents. 

Metanitrodiphenylthiosemicarbazide, NO,C,HyNH:-NH-CS:NHPh, 
prepared by warming the hydrazine (1 mol.) with phenylthiocarb- 
imide (1 mol.) in alcoholic solution, is a dark-yellow, crystalline 
compound, melts at 146—147°, and is readily soluble in hot alcohol, 
but only sparingly in benzene and glacial acetic acid. 

Diacetylamidophenylhydrazine, NHAc’C,HyNH-NHAc, is obtained 
when acetylnitrophenylhydrazine is reduced with sodium amalgam in 
acid alcoholic solution, and the crude product boiled with glacial 
acetic acid; it crystallises from acetic acid in small, dark-yellow 
needles, melting at 150—151°. 

Attempts to prepare paranitrophenylhydrazine were unsuccessful. 

Parabromorthonitrophenylhydrazine, NO.C,H;Br-N.H;, prepared by 
the method described in the case of orthonitrophenylhydrazine (com- 
pare preceding abstract), separates from benzene in dark-red crystals, 
melts at 130°, and is readily soluble in alcohol, ether, hot glacial 
acetic acid, and benzene, but only sparingly in hot water; it reduces 
silver and platinum salts. The hydrochloride, CH,BrN;0,,HCIl, crys- 
tallises from water in small, yellowish-red needles. The sulphate, 
(C,H.BrN,;0,)2,H,SO,, is a reddish, microcrystalline powder, sparingly 
soluble in cold alcohol and benzene, but readily in hot alcohol, water, 
and glacial acetic acid. The formyl-derivative, 


NO,:C,H;,Br-N H-N H-CHO, 


crystallises from alcohol in slender, pale yellow needles, melts at 
191°, and is readily soluble in hot alcohol and benzene. The acetyl- 
derivative, NOC,H,;Br'NH-NHAc, crystallises from glacial acetic 
acid in small, lemon-yellow needles, and is readily soluble in hot 
benzene, glacial acetic acid, and alcohol, but only sparingly in the 
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cold solvents. The benzoyl-derivative, NO,C,;H,;Br-NH:NHBz, crys- 
tallises from alcohol in large, yellow plates, melts at 185°, and is 
readily soluble in hot alcohol, ether, and benzene, but only sparingly 
in the cold solvents. The benzylidene-derivative, 


NO.’C,H;Br-NH-N:CHPh, 
crystallises from alcohol in red needles, melting at 207°. The aceto- 
phenone-derivative, NO,C,H;BrNH-N:CMePh, crystallises in red 
needles and melts at 148°. 
Parabromorthonitrodiphenylthiosemicarbazide, 
NO,C,.H;Br-NH-NH-CS:NHPh, 


is a yellow, microcrystalline compound, melts at about 160—164°, and 
is readily soluble in hot alcohol and glacial acetic acid, but only 
sparingly in ether and benzene. 


Parabrom-a-phenotriazine, OHBrct ih, is formed when formy]- 


parabromorthonitrophenylhydrazine is reduced with sodium amalgam 
and glacial acetic acid in well-cooled alcoholic solution ; the solution 
is evaporated, the residue dissolved in water, treated with potassium 
ferricyanide, and the filtered solution mixed with excess of alkali. 
It crystallises from boiling water in slender, yellow needles, and is 
readily soluble in hot water and other ordinary solvents, but insoluble 
in alkalis. 
N-CMe 


Parabrom-a-phenomethyltriazine, CHBr<y tt » prepared from 


the acetyl-derivative of the hydrazine in like manner, crystallises from 
water in golden plates, melts at 115°, and is readily soluble in ether, 
benzene, alcohol, and glacial acetic acid, but only sparingly in cold 
water. F. 8S. K. 


Formation of Phenylhydrazides. By E. Fiscuer and F. Pass- 
more (Ber., 22, 2728—2736).—The hydroxy-acids of the sugar- 
group combine very readily with phenylhydrazine in aqueous solu- 
tion, yielding crystalline hydrazides, which are only sparingly soluble 
in cold water, can be easily purified, and are readily reconverted into 
the acid when boiled with baryta. The hydrazides are prepared by 
treating a moderately dilute (about 10 per cent.) solution of the acid 
or lactone with a fair excess of phenylhydrazine and an equal 
quantity of 50 per cent. acetic acid, heating the mixture for from 
30 minutes to two hours on the water-bath ; the product sometimes 
crystallises from the hot solution, but generally the separation occurs 
only on cooling. 

The hydrazides of the monobasic hydroxy-acids are all moderately 
easily soluble in hot water, but the double hydrazides of the polybasic 
acids are only sparingly soluble. 

If the solution contains free mineral acids, it must previously be 
neutralised with soda or sodium carbonate, and if large quantities of 
hydrochloric, hydrobromie, or sulphuric acid are present, the acid is 
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‘best removed with lead acetate, or baryta, otherwise rather sparingly 
soluble salts are formed ; if the solution contains sugar, the osazone; 
which is also formed in the reaction, can generally be separated from 
the hydrazide by crystallisation from hot water. 

The hydrazides are, as a rale, easily obtained in a pure condition, 
and may serve as a means of determining the formula of the acid, but 
they resemble each other so closely in physical properties that they 
cannot be suitably employed for purposes of identification. The 
hydrazides of gluconic acid, galactonic acid, and arabinosecarboxylic 
acid, for example, cannot be distinguished with certainty; in such 
cases it is necessary to reconvert the hydrazide into the acid. For 
this purpose the hydrazide is boiled for half-an-hour with 10 per 
cent. baryta-water (30 vols.), the phenylhydrazine is extracted with 
ether, and the residual solution, together with any precipitate which 
has been produced, is heated to boiling, and the barium precipitated 
with the requisite quantity of sulphuric acid; on evaporation, the 
filtered solution yields the free acid or lactone. 

All the monobasic acids of the sugar-group, under the conditions 
described above, give crystalline hydrazides which are sparingly 
soluble in cold, but moderately easily in hot water. Under the same 
conditions, saccharic acid, mucic acid, and metasaccharic acid yield 
hydrazides which are almost insoluble. Glycollic, lactic, and glyceric 
acids gave negative results, and the limit of the difference in beha- 
viour probably lies between erythroglucic acid and arabonic acid. 
Formic acid, succinic acid, malic acid, tartaric acid, and mauy 
aromatic acids, for example cinnamic acid and gallic acid, yield 
hydrazides under the conditions described above, but malonic. acid 
forms only an acid hydrazide. The readiness with which the hydr+ 
azide formation takes place is evidently dependent on the electro- 
negative character of the acid; if the latter reaches a certain limit, 
the hydrazide formation takes place in dilute aqueous solution at 
temperatures below 100°, but, if the acid is less negative in cha- 
racter, the temperature must be raised; in such cases the presence 
of water does not affect the reaction. If, for example, a dilute 
aqueous solution of phenylhydrazine acetate is heated for several 
hours at 130°, a considerable quantity of acetylphenylhydrazine sepa- 
rates from the solution on cooling. Benzoic acid, glyceric acid, and 
lactic acid are converted into the corresponding hydrazides under the 
same conditions, but the products do not crystallise readily. At 
high temperatures, the yield is not quantitative, as the hydrazide is 
partially decomposed by the water. 

The hydrazides can be readily distinguished from the hydrazones, 
as they all give a reddish-violet coloration with concentrated 
sulphuric acid and a drop of ferric chloride, a reaction first observed 
by Bilow (Abstr., 1887, 138) ; they are, moreover, readily decom- 
posed by alkalis and baryta. They are all colourless, and generally 
melt, not quite constantly,.with considerable evolution of gas. : 

Gluconic acid phenylhydrazide, C.H,,O..N.H.Ph, can be prepared by 
heating gluconic acid (1 part) on the water-bath for 45 minutes 
with water (10 parts), phenylhydrazine (1 part), and 50 per cent. 
acetic acid (1 part); it separates from the cold solution in crystals; 
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and if the mother liquors are heated asain for three hours, a further 
crop of crystals is obtained. The total yield is 81 per cent. of the 
theoretical. It crystallises in small prisms, softens at about 195°, 
and melts completely at 200° with decomposition. It is almost 
insoluble in ether, and only very sparingly soluble in cold water and 
hot alcohol, but readily in hot water. It can be easily converted into 
crystalline calcium gluconate by boiling it with baryta as described 
above, and treating the acid with calcium carbonate ; the yield is 
85 per cent. of the theoretical. 

Galactonic avid phenylhydrazide, C,5H,,O.N,H.Ph, can be obtained 
in like manner from crude galactonic acid; it crystallises in plates, 
melts at 200—205° when quickly heated, and is moderately easily 
soluble in hot water, but only sparingly in cold water and hot 
alcohol. 

Arabinosecarboaylic acid phenylhydrazide, C,H,,O..N.H2Ph, prepared 
from the free acid or the lactone in like manner, melts at 214—216° 
with decomposition, and resembles the preceding compound. 

Dextrosecarboxylic acid phenylhydrazide, C,H,;07N,H2Ph, obtained 
from the lactone, crystallises in prisms, melts and is slowly decom- 
posed at 171—172°, and is readily soluble in hot water, but much 
more sparingly in alcohol. 

Mannosecarbowylic acid phenylhydrazide,C,;H,,0;N,H,Ph, crystallises 
from hot water in small prisms; when quickly heated, it melts at 
220—223° with decomposition, and is more sparingly soluble than 
the other hydrazides. 

Rhamuosecarboxylic acid phenylhydrazide, C,;H,;0..N,H.Ph, crystal- 
lises from hot water in small, hexagonal plates, melting at 210° with 
decomposition. 

Succharinic acid phenylhydrazide, C,5H,,0;"N,H.Ph, prepared from the 
lactone, crystallises from hot alcohol in very slender needles, melts at 
164—165° with decomposition, and is much more readily soluble in 
water and alcohol than the preceding compounds. 

Formic acid seems to be the only fatty acid which forms a hydr- 
azide in aqueous solution, but even in this case the reaction does not 
take place quantitatively, as it is accompanied by a slight evolution of 

as. 

The hydrazides of succinic acid, malic acid, and tartaric acid are 
formed at 100° in 10 per cent. aqueous solution, but the reactions take 
place only slowly. 

Succinylphenylhydrazine melts at 217—218°; Freund and Gold- 
smith give 208—209° as the melting point. Malic acid diphenyl- 
hydrazide melts, not quite constantly, at 220—223° with decomposi- 
tion; Biilow found the melting point to be 213°. Tartaric acid 
diphenylhydrazide melts at about 240° when quickly heated, whereas 
Bilow gives 226° as its melting point. 

Allyltricarboxylic acid and citric acid yield sparingly soluble hydra- 
zides under the conditions described above. 

The phenylhydrazine salt of phenylhydrazidemalonic acid separates 
in crystals when malonic acid (1 part) is heated with phenylhydra- 
zine (3 parts), dilute acetic acid (3 parts), and water (10 parts) for 
two hours on the water-bath; it separates from hot alcohol or hot 
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water in crystals, melts at 141—143° with decomposition, and has the 
composition C,sH,.N,Os. 

Malonic acil phenylhydrazide, COOH-CH,’CO:N,H,Ph, is obtained 
when the mother liquors from the preceding compound are acidified 
with sulphuric acid and extracted with ether. It crystallises in 
colourless needles, melting at 154° with decomposition, is moderately 
soluble in water, and gives the hydrazide reaction; it reduces 
Fehling’s solution when warmed therewith, and has a strongly acid 
reaction. 


Malonylphenylhydrazine, CH:<(4>N:HPh, is formed, together 


with water and phenylhydrazine, when the phenylhydrazine salt of 
the preceding compound is heated at 200° for 15 minutes; it crystal- 
lises from hot water in slender, colourless needles, melts at 128°, and 
is readily soluble in alcohol. 

Neither benzoic acid nor phenylhydroxyacetic acid yieldsa hydrazide 
when heated with phenylhydrazine in 10 per cent. aqueous solution ; 
cinnamic acid, on the other hand, forms the hydrazide previously 
described by Knorr (Abstr., 1887, 665), but the yield is not par- 
ticularly good. 

Gallic acid phenylhydrazide, C,,H,.N,0,, crystallises from hot 
water in long prisms, melts at about 157° with decomposition, and is 
moderately easily soluble in alcohol and hot water. 

Gluconic acid anilide, CsH;,O..NHPh, prepared by heating gluconic 
acid (5 grams) for four hours at 100° with aniline (5 grams), water 
(50 grams), and acetic acid sufficient for solution, separates from 
alcohol in crystals, melts at 171°, and is readily soluble in cold 
water. 

The formation of the anilides does not take place as readily as 
that of the hydrazides, and the products are much more readily 
soluble in water. F. S. K. 


Action of Phenylhydrazine on a-Hydroxy-acids and their 
Ethyl Salts. By A. Reissert and W. Kayser (Ber., 22, 2924— 
292¥).—The authors have obtained phenylhydrazidopropionic acid 
(Abstr., 1884, 1152) by the action of phenylhydrazine on ethyl 
lactate, and hydrolysis of the ether formed. When equal mole- 
cular proportions of phenylhydrazine and a-hydroxybutyric acid are 
heated together at 150—160°, pseudophenylhydrazido-a-hydroxybutyric 
acid, CywH,N,0,, is formed. This compound is easily soluble in 
alcohol, sparingly in ether, crystallises in needles, and melts at 
151—152°. It dissolves in boiling acids and alkalis, but is repre- 
cipitated unchanged on cooling. When dissolved in concentrated 
sulphuric acid, it gives a violet-red coloration. Boiling alkalis do not 
decompose it, and it is very stable towards reducing agents; it is 
decomposed by boiling concentrated hydrochloric acid, but besides 
phenol no decomposition-products could be isolated. These charac- 
teristics seem to show that this compound is not a normal hydrazide. 
With sulphuric acid and potassium nitrite, nitrosopseudohydrazido-a- 
hydroxybutyric acid, CoHi3N30; is formed. 

This is sparingly soluble in water, easily so in aqueous alkalis and 


156 ABSTRACTS OF CHEMICAL PAPERS. 


acids; it melts at 96—8°, and is very unstable. Acetic anhydride 
is without action on the pseudohydrazide, whilst concentrated 
sulphuric acid and phosphoric chloride and oxychloride yield resinous 
products. 

Mandelic acid yields with phenylhydrazine a pseudophenylhydr- 
azidomandelic acid, C\yH,N,O2, analogous to the butyric compound. 
It ecrystallises from alcohol im long, white needles, and melts 
at 182°. 

With lactic acid, only phenylhydrazine lactate was formed. -- 

L. TF. TF. 


Acetylenedicarboxylates and Phenylhyirazine. By E. 
Bucuner (Ber., 22, 2929—2932).—When phenylhydrazine is added 
to an ethereal solution of methyl acetylenedicarboxylate, methyl 
oxalacetate phenylhydrazone, NHPh:-N:C(COOMe)-CH,COOMe, is 
formed. It is easily soluble in boiling alcohol, sparingly soluble 
in ether, crystallises in colourless, glistening scales, and melts at 
118°. Strong sulphuric acid dissolves it to a reddish-yellow solution, 
which gives a violet-red coloration with ferric chloride or a soluble 
dichromate. When heated with alkalis or dilute acids, it yields the 
acid C,oH,N,0;, obtained by Wislicenus (Abstr., 1887, 235) from the 
corresponding ethyl-derivative. The latter acid is sparingly soluble 
in cold water, and forms stablesalts. It is probably phenylyyrazolone- 
carboxylic acid. ie, E. &. 


Weselsky’s Resorcinol Dyes. By R. Nrerzki, A. Dierze, and 
H. Mickier (Ber., 22, 3020—3038).—Resazurin (Weselsky’s diazo- 
resorcinol), C,,H,NO,, is obtained, together with resorufin (diazo- 
resorufin) by Weselsky and Benedikt’s method (Monatsh., 1. 889), and 
can be purified by means of the sodium salts. It crystallises from 
glacial acetic acid in small, greenish prisms, which do not melt with- 
out decomposition. The sodium salt, CyHsNO,Na, crystallises in 
long, green, lustrous needles rather readily soluble in water, sparingly 
in aqueous sodium carbonate and sodium chloride. In thin layers the 
solution is almost pure blue and shows, especially in presence of a 
little alcohol, a splendid, brick-red fluorescence. The bariwm salt forms 
brownish, sparingly soluble needles; the silver salt is a voluminous, 
flaky precipitate. The ethyl-derivative crystallises in long, dark-red 
needles melting at 215°. The acefyl-derivative, C;,.H,NO,Ac, prepared 
by heating a mixture of sodium resazurin and sodium acetate (dry) 
with acetic anhydride (12—15 parts), erystallises from alcohol in 
long, ruby-coloured needles melting at 222°; when heated with 
sodium carbonate, blue resazurin is formed. Tetrabromoresazurin, 
C,,H,Br,NO, (Weselsky and Benedikt’s “ non-fluorescent blue”) was 
prepared by brominating resazurin ; the sodium salt, C,,.H,BrsNO,Na 
+ 2H,0, crystallises from hot, dilute alcohol in lustrous, green 
needles. When the bromo-derivative is reduced, tetrabromoresorufia 
is formed, as observed by Weselsky and Benedikt; the potassium salt 
has the formula they ascribed to it, C,.H,Br,NO,K + 2H,0. 

The substance obtained by the action of acetic chloride on resazurin, 
to which Branuer and Kramer ascribed the formula, C,.H,Cl,NOs; 
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(Abstr., 1884, 1333), erystaliises in golden plates, and seems to be a 
mixture. 

Resorufin, C,,.H,NO;, was obtained from the mother liquors from 
the preparation of resazurin, and also by heating the latter with 
hydrogen sodium sulphite solution. It crystallises in small, brown 
needles. The potassium salt forms small, brownish plates, extremely 
soluble in water; the ethyl salt, C,,H,NO,Et, crystallises in orange-red 
needles melting at 225°. The acetyl-compound crystallises in long 
needles, melts at 223°, and has the formula given to it by Weselsky 
and Benedikt. Tetrabromoresorufin (“fluoréscent blue”) was pre- 
pared ina manner similar to tetrabromoresazurin; the sodium salt, 
C,.H,.BrsNO;Na + 2H,0, crystallises in splendid, lustrous, green 
needles. 

Hydroresorufin, the compound obtained by the action of zinc 
chloride on resorufin or on resazurin, has the formula C,,.H,NO;. It 
crystallises in nearly colourless, wide needles, which soon become 
green when exposed to air. The triacetyl-compound, C,,H,NO;Ac;, 
forms long, colourless, lustrous needles, melts at 216°, and is nearly 
insoluble in water, sparingly soluble in hot alcohol, and very soluble 
in hot glacial acetic acid. The molecular weight of the acetyl- 
derivative was determined by Raoult’s method. When hydroresor- 
ufin is distilled with zinc-dust, diphenylamine is formed. 

. The paper concludes with remarks on the-constitution of resorufin 
and resazurin. N. H. M. 


Dyes of the Benzein Group. By K. Hevmann and H. Rey (Ber., 
22, 3001—3004).—Tetramethylrosamine, C2:H3N2(OH); (?), is pre- 
pared by the action of benzotrichloride (1 mol.) on dimethylmetamido- 
phenol (2 mols.) at 50—60°, using sand cr benzene as a diluent to 
keep down the temperature; the reaction is completed by heating at 
60° on a water bath. The product is steam-distilled, extracted with 
boiling water containing hydrochloric acid, and precipitated with 
sodium chloride. It is purified by dissolving in water, partially pre- 
cipitating with sodium carbonate, filtering, and precipitating with 
sodium carbonate or ammonia. The hydrochloride, Cus Me,N,OCI, 
forms black-red needles with steel-blue reflection ; the platinochloride 
is a dark red precipitate soluble in water; the oralate and nitrate form 
dark green and steel-blue needles respectively. The aqueous solutions 
of the salts have a splendid bluish-red colour with yellowish-red 
fluorescence. The solution in sulphuric acid is orange-yellow, the 
colour being changed to red by the addition of water. Silk and wool 
are coloured rose-colour to dark-red by a slightly acid bath of the 
dye. The colour on silk and jute shows a yellowish-red fluorescence, 
which is increased by sulphuric acid. 

The rosamines are decolorised by zine-dust in acid and alkaline 
solutions. Addition of soda does not produce an immediate precipi- 
tate in solutions of the dyes; a sodium salt seems to be formed: The 
alkaline solutions dye unmordanted wool an intense rose-colour, or 
even deep-red, but the colour is removed by boiling soap solution, or 
by prolonged boiling with water. 

Tetrethylrosamine was also prepared from diethylmetamidophenol 
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and benzotrichloride. The salts produce a bluer colour than those of 


the methy]-derivatives. 
Diphenylrosamine, from metahydroxydiphenylamine, is a violet dye, 
readily soluble in alcohol, sparingly in water. N. H. M. 


Action of Chlorocarbonylamide (Urea Chloride) on Aro. 
matic Hydrocarbons in the Presence of Aluminium Chloride. 
By E. P. Harris (Chem. Centr., 1889; ii. 285—286).—The following 
compounds are obtained by gently warming chlorocarbonylamide with 
the corresponding hydrocarbons and finely-powdered aluminium 
chloride. Metaxylamide, C,H,Me."CO-NH,, forming lustrous needles 
melting at 180°, from which Fittig’s xylic acid is obtained by saponi- 
fying with alcoholic potash. Orthoxylamide, crystallising in lustrous 
needles and melting at 136—137°, from which Fittig’s paraxylic 
acid is obtained by hydrolysis. £-Isodurylamide, Cs5H,.Me;-CO-NH,, 
forming lustrous plates melting at 184°. Tetramethylbenzamide, 
C,HMe,CO-NH,, crystallising in plates melting at 172—173°. <Ace- 
napthenecarboxylamide, CyH,ON, forming plates melting at 198°. 
a-Hthylnaphthalenecarborylamide, C\yHsEt‘CO-NH,, crystallising in 
colourless needles melting at 166°. All these amides are readily 
hydrolysed, the corresponding acids being formed. Alkaline potas- 
sium permanganate oxidises acenaphthenecarboxylic acid to naph- 
thalenetricarboxylic acid. In the case of the homologues of benzene, 
the amidocarbonyl group enters in the para-position, unless this is 
already occupied, in which case it assumes the meta-position. In the 
case of the homologues of naphthalene only the a-derivatives react 
with chlorocarbonylamide. J. W. L. 


Behaviour of Aniline towards Substitution-derivatives of 
Hydroxybenzoic Acids at High Temperatures. By H. Limpricat 
( Ber., 22, 2906—2912). The author, before examining the action of 
aniline on substituted hydroxybenzoic acids, repeated other experi- 
menters’ work on the action of aniline (14 grams) on the hydroxy- 
benzoic acids (10 grams). With the ortho-acid, 1°5 grams of anilide 
were obtained, with the para-acid, 1 gram of anilide, whilst with the 
meta-acid apparently nearly all the hydroxy-acid was converted into 
the avilide. Contrary to Kupferberg’s statement, the author tinds that 
salicylanilide distils at a high temperature without decomposition. 

L. T. T. 

Action of Aniline on Amidosalicylic Acid. By H. Limpricat 
and v. Recnensere (Ber., 2, 2908—2912).—Amidosalicylic acid 
[OH : COOH : NH, = 1:2:4] is best obtained by heating azo- 
benzenesalicylic acid with stannous chloride. When amidosalicylic 
acid is heated with aniline hydrochloride at 160—210° for some hours, 
it yields phenamidophenol, NHPh-C,H,‘OH, and diphenamidopheny- 
lene, CsH,(NHPh),. The former is soluble in cold alcohol, the latter 
only in boiling alcohol. Phenamidophenol crystallises from water 
in large, flat, colourless prisms, which turn brown on exposure to the 
air. It melts at 70°, and distils almost withont decomposition. It is 
soluble in soda, and is coloured blue by strong nitric acid. With 
ethyl iodide and alcohol, it yields a derivative which was not, however, 
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obtained in a pure state. With excess of acetic anhydride, it yields 


diacetylphenamidophenol, OAc’C,H,'N PhAc, which forms.white crystals 
soluble in alcohol, ether, and benzene, and melts at 119°. Phenamido- 
phenolsulphonic acid, SO,H-C,H;( OH)-NHPh, obtained by heating 
the phenol with strong sulphuric acid, crystallises from boiling water 
in small, grey prisms, which are still solid at 260°, It is easily soluble 
in alcohol, sparingly so in ether and benzene. The barium salt is 
crystalline. Diphenamidophenylene, obtained as above, forms grey 
or brownish needles, easily soluble in ether, chloroform, acetone, ben- 
zene, carbon bisulphide, acetic acid, and boiling alcohol, insoluble in 
water, and melts at 141°. Nitric acid gives first a blue and then a 
blood-red coloration, concentrated sulphuric acid dissolves the crystals 
to a blue solution; hydrochloric acid has no action, but if sodium 
nitrite is added to the mixture, an unstable nitroso-derivative is formed. 
Diphenamidophenylene is not formed by the action of pure aniline on 
phenamidophenol, but only when hydrochloric acid or aniline hydro- 
chloride is present. Both the phenol and phenylene are para-com- 
pounds, and they can also be similarly prepared from the [1 : 3 : 4] 
amidosalicylic acid. L. T. T. 


Aromatic Substituted Pseudothiocarbamides. By B. Pracer 
(Ber., 22, 2991—3001).—Phenylpropylene-y-thiocarbamide, 


S-CH 
NHPhO<S lor 
2 


is prepared by heating allylphenylthiocarbamide (m. p. 95°, 50 grams) 


with crude hydrochloric acid (100 c.c.) for two hours at 100°. The 
product is evaporated down, diluted with water, and saturated with 
ammonia. It melts at 117°, and dissolves readily in chloroform, 
alcohol, ether, and benzene. The picrate crystallises in yellow 
needles melting at 154°; the platinochloride, (CjH»N.S),,H,PtCh, 
forms microscopic, yellow crystals. 

Pheny|l-B-methyltaurocarbamice anhydride, CyH.N.SO;, is formed 
when the above base is oxidised with potassium chlorate and hydro- 
chloric acid (Andreasch, Abstr., 1883, 664). It melts at 192°, dis- 
solves in alcohol and glacial acetic acid, sparingly in hot water, and is 
indifferent to acids and alkalis. When heated with hydrochloric acid 
at 230° for five hours it is converted into B-methyltaurine (Gabriel, 
Abstr., 1889, 848) and aniline. 

S-CHMe 


Phenylmethylpropylene-y--thiocarbamide, NMePh:C N: OH » 2 
2 ‘ 

obtained when a mixture of methylaniline (30 grams) and allylthio- 
carbamide (30 grams) is heated for a short time, then left for some 
hours, and finally heated with hydrochloric acid (120 c.c.) at 100° for 
two hours (compare Gebhardt, Abstr., 1885, 383). The base was not 
obtained pure by this method, but salts were prepared. The base was 
also prepared by the action of an excess of methyl iodide on phenyl- 
propylenethiocarbamide. It distils at about 300° without decompo- 
sition, The picrate crystallises from boiling water in yellow needles 
melting at 125°; the platinochloride separates from the dilute hydro- 
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ehloric acid solution in orange-red crystals melting at 183—184° with 
decomposition. 

When phenylmethylpropylenethiocarbamide is oxidised with potas- 
sium chlorate and hydrochloric acid and the product heated with 
hydrochloric acid at 150—160°, 8-methyltaurine and methylaniline 
are formed. 

Allylorthotolylthiocarbamide, C,,H,N.S, is prepared by heating a 
mixture of orthotoluidine (25 grams) dissolved in alcohol (20 c.c.) 
and allylthiocarbamide (25 grams) and evaporating the product on a 
water-bath. It forms lustrous crystals, melts at 98°, dissolves readily 
in glacial acetic acid, chloroform, alcohol, and benzene, is less soluble 
in alcohol, and insoluble in water. 

j ’ u S-CHMe , 

Orthotolylpropylene-y-thiocarbamide, C,H,N Hcy. én , Obtained 

2 
from the above compound by the action of hydrochloric acid, crystal- 
lises in small, rhombic plates, melts at 126°, dissolves readily in the 
nsual organic solvents, and in mineral acids, sparingly in hot water. 
The picrate melts at 175—176°; the platinochloride forms orange-red 
crystals melting at 177—178°. 

Orthotolylmethylpropylene-y-thiocarbamide, CHyNMe<° age 

2 
formed by the action of methyl iodide on orthotolylpropylenethio- 
carbamide, boils at about 295°. The hydriedide crystallises in long 
hexagons melting at 165—166°; the picrate forms yellow prisms 
melting at 137—138°; the platinochloride decomposes at above 200°. 
When the base is oxidised and the product heated with hydrochloric 
acid, 8-methyltaurine is formed. 

a-Naphthylpropylene-y--thiocarbamide, CyHyN.S, obtained from 
allyl-2-naphthylthiocarbamide (m. p. 145°, not 130°; Zinin, Annalen, 
34, #46), crystallises in rhombic plates, melts at 134°, dissolves readily 
in chloroform, alcohol, and benzene, is less soluble in ether, and 
insoluble in light petroleum and water. The picrate crystallises in 
long, rectangular prisms melting at 192°; the platinochloride is an 
orange-coloured, crystalline salt which melts at 205—206° with effer- 
vescence. N. H. M. 


Piaselenoles and Piazothioles. By O. Hinspere (Ber., 22, 
2895—2902).—Continuing his previous work (Abstr., 1889, 785), 
the author finds that selenious anhydride or acid reacts with aromatic 
orthodiamines to form piaselenoles, but that no similar derivatives are 
formed from aromatic meta- or para-diamines or from fatty diamines. 
Sulphurous anhydride forms a similar series of piazothioles with 
aromatic ortho-diamines, but phosphorous, boric, and _ tellurous 
anhydrides, phosphorous chloride, phosphoric oxychloride, and 
arsenious chloride do not yield any analogous compounds. The 
piaselenoles and piazothioles closely resemble many of the substituted 
quinoxalines. 

Piaselenole, CsHy:N.‘Se, prepared from orthophenylenediamine, 
forms colourless needles easily soluble in alcohol, ether, and benzene, 
sparingly so in water ; when heated it melts at 76° and emits’ an odour 
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resembling that of quinoxaline. Its salts are yellow in colour and 
are decomposed by excess of water. Sodium yields a characteristic 
green periodide. EHthoxypiaselenole, OEt-C,H;.N2.Se, prepared from 
ethoxyphenylenediamine, crystallises in pale, yellowish needles, 
soluble in alcohol, and melting at 103—104°. With concentrated 
sulphuric acid it yields an intensely yellow solution; with stannous 
chloride and potassium periodide it behaves like the other piaselenoles. 
Amidopiaselenole, NH,*C;H;-:N,:Se, unlike the other piaselenoles, is only 
formed when selenious acid and triamidobenzene (1 : 2 : 4) solutions 
are mixed in the cold; at higher temperatures, the triamidobenzene 
acts as a reducing agent towards the selenious acid. It crystallises 
in brownish-red needles, soluble in alcohol, benzene, and ether, 
sparingly so in water, and melting at 149—150°. Its salts are dark- 
brown and crystalline, but are rather unstable. Concentrated sulph- 
uric acid dissolves it, forming an almost colourless solution, with 
a reddish fluorescence, but it becomes intensely brown on dilution. 

Piazothiole, C.H,-N2:S, is formed when orthophenylenediamine is 
heated with concentrated aqueous sulphurous acid (or sodium 
hydrogen sulphite) for five or six hours at 180—200°. It is also 
formed when a stream of sulphurous anhydride is passed into the 
boiling diamine, but its formation is then generally accompanied by 
that of resinous bye-products. It forms colourless crystals having 
a strong odour resembling that of quinoxaline, melts at 44°, boils 
at 206° (uncorr.), distils in a current of steam, is sparingly soluble 
in boiling water, easily so in organic solvents, and is only feebly 
basic in character, its solutions in strong mineral acids being pre- 
cipitated on the addition of water. Piazothiole is a very stable sub- 
stance, and very resistent to oxidation; strong reducing agents 
convert it into phenylenediamine and hydrogen sulphide. Methyl- 
piazothiole, C,H,;Me:N2:S, from metaparatoluylenediamine resembles 
piazothiole in character, melts at 34°, and boils at 233—234° (uncorr.). 
Determination of its molecular weight by Raoult’s method gave 143, 
the formula C;H,N,.S requiring 150. Its salts are colourless and are 
decomposed by water. The platinochloride, (C;HsN2S)2,H,PtCl,, forms 
reddish-yellow crystals; the periodide is also crystalline. When 
methylpiazothiole is dissolved in strong sulphuric acid and strong nitric 
acid then added in excess, nitromethylpiazothiole, NO,"C,H.Me:N,:S, is 
obtained. It forms colourless crystals, soluble in alcohol and glacial — 
acetic acid, and melting at 154—156°. Bromomethylpiazothiole, 
C.H.MeBr:N;:S, formed by the addition of bromine to a cold chloro- 
form or hot acetic acid solution of methylpiazothiole, forms white 
needles melting at 98°. It is volatile in steam and is very stable, the 
bromine-atom not being removed by boiling with potash. .*¢ 

Derivatives of Paranitrocinnamaldehyde. By A. Ernnorn and 
C. Genrenseck (Annalen, 253, 348--376; compare Abstr., 1889, 
396).—Paranitrocinnamaldozime, NO.C,;H,C;H;:N-OH, prepared by 
boiling the aldehyde with hydroxylamine hydrochloride and sodium 
carbonate in dilute alcoholic solution, is a yellow, crystalline compound 
melting at 178—179°. The anilide, C\sH,.N.0., crystallises from 
alcohol in yellow needles melting at 132—133°. 
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Paranitro-2-bromocinnamaldehyde (m. p. 136°), identical with the 
compound obtained by Zincke and Hagen (Abstr., 1884, 1343), by 
nitrating a-bromocinnamaldehyde, is formed when nitrocinnamalde- 
hyde is treated with bromine in glacial acetic acid solution; the 
dibromide could not be obtained in a pure condition. 
Paranitrophenylbutine methyl ketone, 


NO,.C,HyCH:CH:CH:CH:COMe, 


is obtained, together with paradinitrodiphenyldibutine ketone, when 
paranitrocinnamaldehyde is treated with acetone in alcoholic soda 
solution ; the filtrate from the paradinitro-compound is poured into 
acidified water, the precipitate digested with dilute sodium carbonate 
solution to free it from paranitrocinnamic acid and recrystallised. It 
separates from water in colourless needles, melts at 132°, and is readily 
soluble in the ordinary solvents. The hydrazone, C\sH:;N;0., separates 
from alcohol in ruby-red crystals melting at 209—210°. 

Paradinitrodiphenyldibutine ketone, CO(CH:CH-CH:CH-C,H,NO.)., 
crystallises from acetic anhydride in pale yellow needles, melts at 
216—218°, and is readily soluble in glacial acetic acid but insoluble 
in water, ether, chloroform, and alcohol. 

Paranitrophenylbutinecarboxylic acid (compare LHinhorn and 
Gehrenbeck, loc. cit.) can be prepared by gradually adding an 
alcoholic solution of paranitrophenylbutine methyl ketone to a boil- 
ing, concentrated solution of sodium hypochlorite. The ethyl salt, 
C,;Hi;NO,, crystallises from alcohol in yellowish plates, melting at 
118°. The copper salt, C2»H,.N,O,Cu is crystalline, the silver salt, 
Cy H.NO,Ag, amorphous; the alkaline salts are very readily soluble 
in water. 

Paranitrophenylbutine-w-dicarboxylic acid (m. p. 208°) is readily 
soluble in alcohol, hot water, and glacial acetic acid, but sparingly in 
benzene, ether, and chloroform. The ethyl salt, Cj.H,,NO,, crystal- 
lises from dilute alcohol in colourless needles melting at 104—105°. 
The copper salt, Cy.H,NO,Cu, is crystalline, the silver salt. 
C,,H;NO,Ag:, amorphous, and the alkaline salts are very readily 
soluble in water. 

Paranitrophenyl-yé-dibromethyl-8-bromacrylic acid is _ readily 
soluble in ether, ethyl acetate, and alcohol, but only sparingly in 
chloroform and benzene ; when oxidised with 3 per cent. potassium 
permanganate, it yields paranitrobenzoic acid. The ethyl salt 
C,;H,,N Br30,, crystallises from alcohol in colourless plates melting at 
124°. The sodium salt crystallises with 2 mols. H,0. F. S. K. 


Constitution of Filicic Acid. By H. Scuirr (Annalen, 253, 
' 336—342).—The author discusses the results obtained by Grabowski 
(Annalen, 143, 279), Luck (Abstr., 1889, 276), and Daccomo 
(ibid., 54) in their investigations of filicic acid, and comes to the 
conclusion that filicic acid is a butyrophloroglucyl allyl ketone of the 
tati ¢(OH)-CH-C-O0-CH,CHMe, The critici £ Paterno 
constitution OH:C(OH)-C-CO-CH,-CH:CH,’ e criticisms of Pate 
(Abstr., 1889, 615) on the experimental results of Daccomo (loc. cit.) 


Ml i i i ett de ce 


ORGANIC OHEMISTRY. 163 


would seem, according to the author, to be to a great extent un- 
grounded. F. §. K. 


Carbothionylic Acids of Resorcinol and Pyrogallol. By E. 
Lippmann (Monatsh., 10, 617—623; compare Abstr., 1888, 1092).— 
Dihydroxydithiobenzoic acid, C;H;(OH),-CSSH, is obtained in 60 per 
cent. of the theoretical yield by heating in a closed flask for 12 hours 
at 100° a mixture of resorcinol (50 grams) and potassium xanthate 
(80 grams). On heating the acid (50 grams) at 130—140° with 
potash (250 grams) dissolved in a little water, it is converted into 
B-resorcylic acid and consequently must be regarded as a metacarbo- 
thionylic acid. 

Pyrogallolearbothionylic acid, CsH{OH);CSSH + H,0, is pre- 

red in a manner precisely similar to that used in the case of 
dihydroxydithiobenzoic acid. It crystallises unchanged from dilute 
alcohol in the form of beautiful, glistening, golden scales, which become 
anhydrous at 70° and melt at 154°. On heating it with five times its 
weight of potash and a little water at 120—130°, it gives the 
pyrogallolcarboxylic acid of Senhofer and Brunner, and consequently 
has the constitution CSSH : (OH), = 1:2:3:4. G. T. M 


Action of Orthonitrocinnamaldehyde on Malonic Acid. By 
A. Ernnorn and C. Genrenseck (Annalen, 253, 374—376).—Ortho- 
nitrophenylbutine-w-dicarboaylic acid, CyzH,NOs, prepared by heating 
orthonitrocinnamaldehyde with malonic acid for six hours in glacial 
acetic acid solution, crystallises from glacial acetic acid in yellowish 
needles, melts at 212—213°, and is sparingly soluble in benzene, ether, 
and chloroform, but readily in alcohol and hot water. The silver salt, 
C,H;NO,Ag,, crystallises in yellowish plates; the copper salt, 
C,H;NO,Cu, is a yellowish-green, crystalline compound. 

Orthonitrophenylbutene-a-hydroxy-w-dicarboxylic acid, 


NO,-C,H,-CH:CH-CH(OH)-CH(COOB),, 


is the first product of the action of malonic acid on orthonitrocinnam- 
aldehyde ; it crystallises from alcohol, in which it is only sparingly 
soluble, in colourless needles, melts at 269°, explodes when heated 
strongly, and is insoluble in benzene and light petroleum, and only 
sparingly soluble in ether, chloroform, and glacial acetic acid, but 
readily in hot water. F. 8. K. 


Benzoyltannin. By C. Bérrincer (Ber., 22, 2706—2709).— 
Benzoyltannin can be obtained by shaking an aqueous solution of 
tannin with soda and benzoic chloride; the dirty-white precipitate 
which is produced is boiled with ether to free it from benzoic acid, 
and the residue is warmed to expel the ether, washed with water, and 
dried. It is a pale yellow, crystalline powder, insoluble in boiling 
water, and almost insoluble in boiling alcohol. It is not acted on by: 
ammonia, and it is only very slowly dissolved and decomposed by 
cold dilute soda. When heated with water at 150°, it liquefies com- 

m 2 


164 ABSTRACTS OF CHEMICAL PAPERS. 


pletely, but it is only partially decomposed even after heating for two 
hours at 165°. It dissolves in hot aniline with formation of benz- 
anilide, and is soluble in hot dimethylaniline. It is decomposed by 
warm, concentrated sulphuric acid or when heated alone. It dissolves 
in warm phenylhydrazine with slight evolution of gas, yielding a 
yellow substance and a crystalline compound which is soluble in ether 
and in boiling soda. 

Other naturally occurring tannic acids give similar benzoyl- 
derivatives. 

Tannin dissolves in warm, concentrated sulphuric acid, and is 
thereby converted into gallic acid. 

The benzoyl-derivative of tannic acid (from oak bark) dissolves in 
warm phenylhydrazine with evolution of gas, yielding a yellowish- 
brown substance which is soluble in soda. . 8. K. 


Tannins. By C. Err (Monatsh., 10, 647—664).—Investigation 
of the tannins of the formule C,;H,,O, and C.H»O, (compare Abstr., 
1881, 277; 1883, 994) has proved that they are not glucosides, but 
are to be regarded as derivatives of a ketonic acid, 


C.H.(OH);-CO-C,H(OH) COOH. 


The author has now isolated a new tannin, which resembles those 
above mentioned in its general chemical and physical properties, 
appearing from its behaviour with phenylhydrazine and hydroxy]l- 


amine to be also a ketonic compound. It has the formula C.H,,0,, 
and is obtained as a red powder from the diluted extract of the wood 
of the common Slavonian oak by careful precipitation with hydro- 
chloric acid (excess of acid must be avoided, as it diminishes the 
ield). The precipitate is allowed to remain for several days, then 
collected, well washed with water, air dried, and, lastly, fractionally 
dissolved by alcoholic solutions of different strengths and precipitated 
with water. The pure substance, which is brownish-red, is made 
up of microscopic, warty, spherical masses (recrystallised from alcohol), 
insoluble in water and ether, but readily soluble in acetone, and has 
been shown by Fuchs (Monatsh., 9, 1132—1142) to be a monobasic 
acid. With phenylhydrazine, it gives a yellow, amorphous compound, 
C»H»N,O;, forms a brown amorphous oxime, ©,.H,;NO,, arid when 
heated with dilute sulphuric acid (1:10) for six hours in a sealed 
tube at 120—130°, yields, together with an insoluble anhydride, a red 
solution, from which, by extraction with ether, a red, crystalline mass 
may be obtained. On pressing this and recrystallising from water, 
it becomes colourless, and is identical with gallic acid (m. p. 
238—240°). On treatment with magnesia, the tannin, C,.H,,O,, gives 
the following salts :—(C,.H,,;0,).Mg, a brownish-yellow, amorphous 
mass; (Ci¢HiO,)2Mg, and (C,,H,,O,).Mg;, both bright-yellow powders 
scarcely soluble in water; (CisH,;0,),Mg + 2Cj.H,O,, of a brownish- 
yellow colour and very soluble in water. In all probability, the 
extract furnishing the tannin contains it as a soluble normal mag- 
nesium salt. 
The tannin, C,,H,,0,, when heated alone at 130—135°, or in closed 
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tubes with water at 100°, loses water, forming anhydrides, from which 
the acid cannot be again regenerated, and which yield methyl iodide 
on boiling with hydriodic acid. On boiling the tannin with dilute 
sulphuric acid in an open vessel, an acid of the formula CypH Oi. 
= 2C,,H,,O, — 2H,0 is formed as a reddish, insoluble mass, whilst, 
on heating in a closed tube, two anhydrides are formed, of which 
one, CyH2»0,, of a dark-red colour, is soluble in 95 per cent. alcohol, 
and, according to Fuchs (loc. cit.), is of an acid nature, whilst the 
other, C3,H,,0;;, which is blackish, is insoluble, and shows no acid 
reaction. The tannin, C,,H,O,, on long heating with hydrochloric 
acid at 100°, loses a methoxyl-group, and is converted into an acid, 
CisH120,, of a yellow colour, which still contains a methoxyl-group; 
so that the tannin itself contains two methoxyl-groups. 
G. T. M. 


Dibromosulphanilic Acid and its Derivatives. By O. 
HEInicHEN (Annalen, 253, 267—288).—Dibromosulphanilic acid can 
be conveniently prepared by gradually adding a freshly prepared 
solution of bromine (10 c.c.) and soda (16 grams) in water (150 c.c.) 
to a hot, aqueous (500 c.c.) solution of sulphanilic acid (17°3 grams) 
and 35 per cent. hydrochloric acid (21 grams); the yield of the 
barium salt is 39°9 grams, or 95 per cent. of the theoretical. It 
can also be prepared by gradually adding a solution of potassium 
bromate (11°1 grams) in water (250 c.c.) to a hot, aqueous solution 
(500 c.c.) of sulphanilic acid (17°3 grams) and 43 per cent. hydro- 
bromic acid (37°6 grams) ; the yield of the barium salt is 38 grams, 
or 90 per cent. of the theoretical, and no tribromaniline is formed in 
the reaction. 

Sulphanilic acid is converted into aniline, but only very slowly, 
when it is heated at 200—220° with dilute sulphuric acid (b. p. 160°) 
in a current of steam. Dibromosulphanilic acid, at a temperature of 
about 170—178°, other conditions remaining the same, is readily 
converted igto dibromaniline (m. p. 83—84°); the yield is 83 per 
cent. of the theoretical. 

Dibromaniline [Br, : NH, = 1: 3: 2] crystallises from hot, dilute 
alcohol in long, colourless needles, melts at 83—84°, sublimes at 
262—264°, and is readily soluble in alcohol, ether, benzene, and 
chloroform. The hydrochloride, prepared by passing hydrogen chloride 
into a benzene solution of the base, melts at 126°, and is decomposed 
by alcohol and by water, or by exposure tothe air. The platinochloride, 
(C,H;Br."NH,),,H,PtCl,, crystallises in golden plates and is decom- 
posed by water. 
_ Diazodibromobenzene sulphate, C;H;Br,N2,HSO,, prepared by treat- 
ing dibromaniline with sulphuric acid and ethyl nitrite in well-cooled 
alcoholic solution, crystallises in colourless needles, and is, relatively, 
very stable ; when boiled with water under reduced pressure, it yields 
an oil, probably metadibromobenzene, but when heated with sul- 
_ acid (b. p. 150°), it is converted into dibromophenol (m. 7p. 

—56°). 

Metadibromoguinone [O,: Br, = 1: 4: 2:6] is obtained when di- 
bromosulphanilic acid is oxidised with potassium chromate and 
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sulphuric acid in the cold. It crystallises from hot alcohol in golden, 
iridescent plates, melts at 131°, and is readily soluble in alcohol, 
ether, chloroform, and benzene, but only very sparingly in cold water. 
The same compound is obtained by oxidising dibromoparamidophenol ; 
this quinone is probably identical with the dibromoquinone obtained 
by Levy and Schultz (Abstr., 1882, 509) by oxidising tribromophenol 
with fuming nitric acid. F. S. K. 


Tin Tetraphenyl. By A. Pos (Ber., 22, 2915—2918).—500 
grams of a tin-sodium alloy (25 per cent. of sodium and 75 per cent. 
of tin), 600 grams of bromobenzene, and 25 c.c. of ethyl acetate were 
heated together at incipient boiling for about 30 hours. The product 
was a syrupy, brown mass, the solution of which in boiling benzene 
deposited crystals of tin tetraphenyl, SnPh,, on cooling. This sub- 
stance when pure forms thin, colourless prisms belonging to the 
tetragonal system, a:c = 1 : 0°3893; 111: 110 = 70° 35’. It is thus 
isomorphous with silicon tetraphenyl and lead tetraphenyl, the axial 
ratios following the order corresponding with the positions of the 
metals in the periodic system. It melts at 225—226°, volatilises 
unchanged, and boils above 420°. 

It resembles the corresponding silicon and lead compounds in solu- 
bility, dissolving readily in boiling benzene, glacial acetic acid, chloro- 
form, and carbon bisulphide; very sparingly in alcohol and ether. 
It ivflames spontaneously when exposed to air. When treated with 
bromine (2 mols.), bromobenzene and tin diphenyl dibromide are 
formed. The author finds that under 42 mm. pressure the latter 
compound distils at 230° without decomposition. Chlorine is similar 
in its action to bromine, whilst iodine is without action. 

L. T. T. 


Derivatives of Diphenyline. By J. Revtanp (Ber., 22, 3011— 
3019).—Dibenzylidenediphenyline, CyH.(N:CHPh),, is prepared by 
heating a mixture of diphenyline (1 mol.) and benzaldehyde (2 mols.) 
on a water-bath for several hours until clear, dissolving the product 
in ether and precipitating with light petroleum. It crystallises from 
alcohol and benzene in lustrous, yellow plates, melts at 232—233°, 
and is sparingly soluble in alcohol and ether. It was not analysed. 

Dimetanitrobenzylidenediphenyline, C,,H,(N:-CH-C,H,'NO,)., prepared 
by heating diphenyline (1 mol.) dissolved in a little alcohol with 
metanitrobenzaldehyde (2 mols.) for some time on a water-bath, crys- 
tallises from a mixture of benzene and alcohol as a fine, yellow, 
crystalline powder. It melts at 184—185°, and is readily soluble in 
benzene, less soinalcohol. The dipuranitro-derivative, CosHigN,O,, is a 
yellowish-red powder, melting at 208°. 

Diorthohydrowybenzylidinediphenyline, Cy.H,(N:CH-C,H,OH), pre- 
pared from diphenyline and salicylaldehyde, crystallises from alcohol 
in yellow plates, melting at 145°. 

Difurfuraldiphenyline C,,.H,(N°C;H,0),, is formed when furfuralde- 


hyde (3 grams) is added to a solution of diphenyline (3 grams) in 
absolute alcohol (100 grams) and kept for 24 hours. It crystallises in 


ORGANIC CHEMISTRY. 167 


lustrous, yellow plates, and melts at 137°. When the alcoholic solution 
is treated with mineral acids, splendid, red compounds are formed. 


Phthalodiphenyline, CuH(N:C<O"*>CO),, obtained by heating 


diphenyline with phthalic anhydride (2 mols.) for two hours at 
115—120°, crystallises from glacial acetic acid in lustrous, white 


plates, melting at 255—257°. 
Thiocarbodiphenyline, CSN A Gos 
iocarbodiphenyline, NH-G.H, 


phenyline (5 grams) with absolute alcohol (15 grams) and carbon 
bisulphide (15 grams) for 18—20 hours in a reflux apparatus on a 
water-bath, distilling off the alcohol and carbon bisulphide, and ex- 
tracting the residue several times with hot alcohol and ether. It 
melts at 238° and does not give an odour of thiocarbimide when heated 
with strong hydrochloric acid. 

Diphenylenebisazo-8-naphthol, CyH(N:N-CywH.OH)., is obtained 
when diphenyline is dissolved in hydrochloric acid (4 mols.), well 
cooled, and treated with the calculated amount of sodium nitrite. 
The tetrazo-compound is filtered and added to a filtered solution of 
8-naphthol in just sufficient potash. It is crystallised from benzene. 
It melts at 243—245° and dissolves in strong sulphuric acid with red 
colour. 

Diphenylenebisazoresorcinol, C,,H.(N:N-C,H;0.)2, prepared in a 
manner similar to the above compound, is a reddish-brown powder. 

Diphenylenebisazodimethylaniline, Cy,Hs(N:N-C.H,y N Mez)2, is formed 
as a red precipitate of a metallic lustre by the action of the tetrazo- 
compound of diphenyline on methylaniline. 

Tetramethyldiphenyline, NMe,"C,HyC;HyNMe,, is obtained by heat- 
ing dry diphenyline hydrochloride (1 mol.) with methyl alcohol 
(4 mols.) at 180° for two hours. The product is poured into hydro- 
chloric acid, treated with potash, and extracted with ether; the ether 
is distilled off, the residue boiled with acetic anhydride and fraction- 
ally distilled. The oil, which distils over at 333—345°, solidifies in 
a short time. It crystallises from absolute alcohol in monoclinic 
prisms, which are phosphorescent when rubbed together; it melts at 
51—52°. It gives a blue coloration with chloranil. The picrate 
crystallises from alcohol in long, red needles, resembling chromic acid, 
melts at 199—200°, and decomposes at 204°. The methiodide forms 
slightly rose-coloured needles, melts at 184°, and is readily soluble in 
alcohol and water, almost insoluble in ether. The dimethiodide melts 
at 196° and is readily soluble in water and alcohol. 

Diphenylorthoparadicyanide, CyH,(CN), [= 2: 4'], is prepared by 
Sandmeyer’s method for displacing amido-groups by cyanogen, follow- 
ing exactly the instructions given for benzonitrile (Abstr., 1885, 149). 
It crystallises in slightly yellowish plates, and melts at 152—153°. 

Diphenylorthoparadicarboaylic acid, CyH,(COOH), [= 2: 4’), ob- 
tained by the hydrolysis of the above dicyanide crystallises in colour- 
less plates melting at 251—225°. The silver salt is a white powder, 
melting at 235—237°, readily soluble in ammonia; the copper salt is 
a sparingly soluble, bluish-green, crystalline powder N. H. M. 


, is prepared by heating di- 
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Oxidation of Triphenylmethane. By M. Hanrior and O. 
Sarnt-Prerre (Bull. Soc. Chim. [3], 1, 773—774).—Triphenylmethane, 
suspected by the authors to contain a higher homologue derived 
from toluene, was oxidised with chromic mixture; in addition ‘to 
triphenylcarbinol (20 per cent.) and benzophenone (40 per cent.), 
small quantities of orthobenzoylbenzoic acid, and of anthraquinone 
resulting from the dehydration of this acid, were obtained. Pure 


triphenylmethane yielded neither of the latter substances on oxida- 
tion. T. GN. 


Paramethylbenzil and Benzilparacarboxylic Acid. By E. 

Bucuer (Ber., 22, 2819—2820).—Paramethyldeoxybenzoin yields the 
following bromo-substitution-products :— 
CHPhBr-CO-C,H,Me, CBr.Ph-CO-C,H,Me, CBr,Ph:CO-C,HyCHBr,, 
and CBr,Ph:CO:-C,H,CBr;, from which paramethylbenzil, dibromo- 
deoxybenzoinparacarboxylic acid, CBr,Ph:CO-C,H,COOH, and benzil- 
paracarboxylic acid can be obtained. 

Paramethylbenzil, COPh:CO-C,;H,Me, is formed when dibromo- 
deoxybenzoin is heated with water at 180°; it is a yellowish oil. 

Benzilparacarborylic acid, COPh'CO-C,H,COOH, is obtained by 
heating the pentabromide with water at 160°; it crystallises in 
colourless plates and decomposes at 280—300° without melting. 

The acid, CBr,Ph-CO-C,H,COOH, is formed when methyldeoxy- 


benzoin is heated with bromine (5 mols.) at 160°, or when dibromo- | 


paramethyldeoxybenzoin is heated with bromine (3 mols.) and water 
at 160° ; it crystallises in yellow needles, melts at 218° and is partially 
converted into benzilcarboxylic acid when heated with magnesia at 


190°. F. 8. K. 


1.4’-Iodonaphthalenesulphonic Acid. By R. Mavzetivus (Ber., 
22, 2820—2823).—1.4'-Iodonaphthalenesulphonic acid, CiH,I-SO;H, 
can be prepared by treating a-diazonaphthalenesulphonic acid with 
warm 40 per cent. hydriodic acid ; it is purified by converting it into the 
chloride (see below) and decomposing the latter with water at 150°. 
It crystallises in almost colourless plates with 2 mols. H,O, melts at 
129°, and is readily soluble in water. The potassium salt, 


C,H,I‘SO,K + H,0, 


ammonium salt, sodiwm salt, with 1 mol. H,0, silver salt, copper salt, 
with 2H,0, and a number of other salts were prepared; they are 
mostly crystalline and sparingly soluble in water. The methy/l-salt, 
C,oH,I*SO;Me, crystallises from alcohol in prisms, melis at 59—60°, 
and is readily soluble in chloroform and ether, but only sparingly in 
cold alcohol. The ethyl-salt crystallises from alcohol in hexagonal 
plates, melts at 74° and is readily soluble in chloroform, ether, and 
benzene. The normal propyl salt crystallises in plates and melts at 
67°, the isopropyl salt in long prisms melting at 90°. The chloride, 
CyH,I'SO,Cl, crystallises from chloroform in large, monoclinic 
prisms, melts at 114°, and is readily soluble in hot glacial acetic acid, 
chloroform, and benzene, but only sparingly in light petroleum. The 
bromide crystallises from benzene and chloroform in short prisms 
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melting at 153°. The amide, CywH,I’SO.NH2, crystallises from 
alcohol in smull scales melting at 239°. F. 8. K. 


Specific Volumes of Camphor and Borneol. By M. Kunara 
(Chem. News, 60, 114).—The camphor employed melted at 177°7° 
(corr.) and boiled at 205-3° (corr.), the borneol boiled at 209°7° (corr.). 
Numerous determinations of the specific gravities of these two sub- 
stances were made, by filling small glass cylinders with them at their 
respective boiling points and weighing when cold. The sp. gr. of 
the camphor was found to be 0°8110 at 205°3°, and its sp. vol. 
187-42; whilst the mean sp. gr. of the borneol is 0°8083 at 209°7°, 
and its sp. vol. 190°5. D. A. L. 


An Isomeride of Camphor. By O. Wattacu and A. Orro (An- 
nalen, 253, 249—267; compare this Jour., 1889, 1069, 1071, and 
]072).—In preparing pinene nitrosochloride by the method already 
described (Abstr., 1888, 1098), oily bye-products are formed in con- 
siderable quantity, and can be isolated by distilling them with steam in 
small quantities at a time. The same oily compounds are obtained 
when ethyl nitrite is used in the place of amyl nitrite; experiments 
showed that under certain conditions the former can be advantage- 
ously employed instead of amy] nitrite in the preparation of nitroso- 
chlorides. 

The crude bye-product distils completely between 160 and 190°, 
the principal portion boiling at 182—188°; it is most probably a 
mixture of cymene and a compound of the composition C,H,,0, 
which the author names pinole, as will be shown below. 

Pinole dibromide, CyH»OBr,, is obtained in crystals when the 
fraction boiling at 182—188° is treated with bromine in glacial 
acetic solution until a permanent coloration is produced and the solu- 
tion then allowed to evaporate slowly. The mother-liquors from the 
dibromide contain cymene, which can be isolated by distillation with 
steam. The dibromide separates from ethyl acetate or alcoholic 
ether in rhombic crystals, a:b: c= 0°57: 1: 15553, melts at 94°, 
boils at 143—144° (11 mm.), and is moderately easily volatile with 
steam. It is insolnble in water, but readily soluble in alcohol, ether, 
chloroform, and ethyl acetate. When boiled with alcoholic potash, it 
is decomposed, yielding an oil which is readily volatile with steam 
and very easily soluble in dilute alcohol. This oil can be separated 
into two principal fractions boiling at 183-184° and at about 210° 
respectively. 

The fraction boiling at 183—184° consists of almost pure pinole, 
CHO. It has an odour hardly distinguishable from that of cineole, 
a sp. gr. of 0°953 at 20°, and a refractive power [a]p = 146949 at 
20°. It combines energetically with bromine, yielding a dibromide 
(m. p. 94°), also with halogen acids and with nitrosyl chloride, but 
it does not react with acid chlorides, hydroxylamine, phenylhy- 
drazine, or hydrogen sulphide. It is readily oxidised by warm dilute 
potassium permanganate solution, yielding carbonic anhydride, oxalic 
acid, and terebic acid (m. p. 175—-176°); nitric acid (1:1) converts 
it into terebic acid and resinous products. The dibromide gives the 
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same oxidation-products as pinole itself but it is only very slowly 
acted on by both the reagents. The constitutional formula, 


Vaan tocstn 
\ ” tiie 
CH — CMe 


is in accordance with the observed properties of pinole. 

The fraction boiling at about 210° consists of impure pinoleglycol ethyl 
ether, CyH,O(OEt),. This compound can be obtained in colourless, 
compact needles by fractionating under reduced pressure, cooling 
the portion boiling at 110—120° (14 mm.) ina freezing mixture, 
and spreading the crystals on well-cooled porous plates; it is then 
dissolved in a little glacial acetic acid, the solution poured into water, 
and the precipitated oil brought into contact with a crystal of the sub- 
stance. 

Pinole nitrosochloride, C\H,O,NOCI, is a, relatively, very stable 
compound melting at 103°; it is readily converted into nitrolamines 
which generally crystallise well, and thus serve as a means of dis- 
tinguishing this compound from other nitrosochlorides. , 

Pinolenitrolamine hydrochloride, NOH:C,.H,;0-NH,,HCl, separates 
after some time in crystals when the nitrosochloride is treated with 
excess of alcoholic ammonia ; it crystallises well from water and dilute 
alcohol. The alcoholic mother-liquors from the hydrochloride con- 
tain the free base, which can be isolated by evaporating under reduced 
pressure, extracting the residue with chloroform, and distilling the 
extract under reduced pressure; it is a yellowish liquid, boiling at 
about 129—130° (14 mm.) with slight decomposition. 

Pinolenitrolpiperidine, NOH:CoHis0°CsN Hy, separates from alcohol 
in crystals, melts at 154°, and is insoluble in water. The hydro- 
chloride, C\sHx»0O,N.,HCl, is a colourless, crystalline powder very 
readily soluble in water. 

Pinolenitrolbenzylamine, NOH:C,oH,;0°N H:C;H,, is best obtained ina 
pure state by decomposing the hydrochloride, as it seems to crystallise 
from alcohol with 1 mol. of alcohol. It crystallises from ether in 
transparent prisms, melts at 135—136°, and soon becomes opaque on 
keeping, but without change in melting point or composition. The 
hydrochloride, Cy;H,O.N2,HCl, is crystalline and readily soluble in 
water. 

Pinolenitrolaniline, NOH:C,H,;O-NHPh, crystallises in yellowish 
plates, melts at 174—175°, and is readily soluble in alcohol and ether. 
The hydrochloride, C.H2,.N,0.,HCl, is crystalline and decomposes on 
exposure to the air. 

Pinolenitrol-B-naphthylamine, NOH:C,H,s0-NH°C,oH;, crystallises 
from alcoholic ether, melts at 194—195°, and is insoluble in water 
and only sparingly soluble in alcohol; solutions of the base and its 
salts are highly fluorescent. This compound is isomeric with 
camphor. F. 8S. K. 


Preparation of Aloin. By T. Wooprurr (Pharm. J. Trans. [3]; 
19, 773—775).—The aloes are exhausted with amyl alcohol at the 
temperature of a water-bath, when most of the resinous matters 
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remain in the residue. The liquid is filtered and evaporated and 
the aloin is obtained as a crystalline mass, contaminated, however, 
with a small deposit of resinous matters. This product is then 
exhausted with cold water, the solution is filtered, and the filtrate 
allowed to evaporate spontaneously, when the crystals are obtained 
quite pure. R. R. 


Cephalanthin, a Bitter. By E. Craasen (Chem. Centr., 1889; 
ii, 258, from Pharm. Zeit., 34, 384).—The bark of Cephalanthus 
occidentalis (“ button bush” or “swamp dogwood”), a bush belonging 
to the Cinchones, contains a saponin-like substance having a 
bitter taste and tanning properties. For its separation, the bark is 
digested with lime, the filtrate treated with carbonic anhydride, and 
the cephalanthin precipitated from the solution by hydrochloric acid 
and purified by treatment with alcohol and ether. It is amorphous, 
sparingly soluble in cold and hot water, readily soluble in alcohol and 
ether, and has the properties of an acid. When warmed with uitric 
acid, it gives a yellow coloration, and with concentrated sulphuric acid 
an orange coloration changing to reddish-brown. Dilute sulphuric 
acid seems to split up cephalanthin with formation of —.. . 

Digitalin and Tanghinin. By Arnaup (Compt. rend., 109, 
701—703).—If digitalin is heated in sealed tubes at 180° with water 
and barium hydroxide, it yields a crystalline compound, which is in- 
soluble in hot water, but somewhat soluble in boiling alcohol. It 
melts at 305—310° with rapid decomposition. It has the composi- 
tion (C;,Hs,0.,).Ba, and is the barium-derivative of a compound 
CHO, formed from digitalin by the assimilation of water. It 
me" that the molecule of digitalin is represented by the formula 

31H 500 10. 

Tanghinin under similar conditions yields a barium-derivative of 
the compound C,;HyO, which is formed by the assimilation of 2 mols. 
H,0 by the tanghinin. The molecule of tanghinin is, therefore, re- 
presented by the formula CHO. (Comp. Abstr., 1889, 900, and 
this vol., p. 65.) C. H. B. 


Colouring Matters of Chlorophyll. By A. Hansen (Ann. 
Agronom., 15, 428—429; from Bot. Centr., 38, 632).—The author pre- 
pares the yellow and the green constituents of chlorophyll in what he 
believes to be a pure condition by the following process :—Some 
leaves of grass are boiled in water for 15—30 minutes, then washed 
many times with water and dried in the dark. The dry matter is 
extracted with boiling alcohol, and the solution saponified by boiling 
three hours with aslight excess of aqueous soda; a current of carbonic 
anhydride is then passed through the solution, which is afterwards 
evaporated to dryness on the water-bath. Ether extracts from this 
soap the yellow colouring matter only, which is purified by evaporating 
down and crystallising from a mixture of equal parts of ether and 
light petroleum. The soap, after extraction with ether, is extracted 
with a mixture of alcohol and ether, which dissolves only traces of the 
combination of the green colouring matter with soda. On adding 
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another quantity of alcohol-ether and also phosphoric acid, the green 
matter is liberated and passes at once into solution, from which it is 
obtained by evaporation in the form of a brilliant, fragile, greenish- 
black solid, insoluble in water, benzene, and carbon bisulphide, sparingly 
soluble in pure ether, very soluble in alcohol with strong red fluores- 
cence. The crystals of yellow colouring matter form orange-red 
plates insoluble in water, soluble in alcohol, ether, chloroform, and 
benzene to a deep-yellow colour, and in carbon bisulphide to a brick- 
red. These crystals are transformed in the light into cholesterin. 
The author considers this yellow substance to be identical with the 
yellow colouring matter of flowers and fruits in general, including 
that of the carrot. J. M. H. M. 


Dibromoquinolines. By A. Craus and C. Geister (J. pr. Chem. [2], 
40, 375—352).—1 : 4-Dibromoquinoline has been obtained by Metzger 
(Abstr., 1884, 757), who asserts that it is identical with La Coste’s 
dibromoquinoline (Abstr., 1881, 74; 1882, 980). When oxidised by 
potassium permanganate, it yields only pyridinedicarboxylic acid, 
which is converted into nicotinic acid (m. p. 229°) at 180°. It yields 
no methiodide, and only one nitro-compound. 

Nitro-1 : 4-dibromoquinoline, obtained by nitrating the above com- 
pound with a cold mixture of two parts of nitric acid (sp. gr. 1°52) 
and four parts of water, forms colourless, silky needles melting at 155° 
(uncorr.), and sparingly soluble in water and cold alcohol, but freely 
in other solvents. The hydrochloride forms small, yellowish crystals 
melting at 228° (uncorr.) when sharply heated. The platinochloride 
is described. 

Amido-1 : 4-dibromoquinoline, C,NH,Br..NH,, formed by reducing 
the nitro-compound with stannous chloride and hydrochloric acid in 
alcohol, distils with steam as small, colourless needles melting at 165° 
(uncorr.). Bromine converts it into a tribromoquinoline melting at 
174° (uncorr.), perhaps identical with Lubavin’s (m. p. 173—175°). 
By directly brominating 1 : 4-dibromoquinoline a tribromide of melting 
point 115° (uncorr.) and another substance are obtained. 

1 : 3-Dibromoquinoline (La Coste, Abstr., 1882, 978) forms no 
methiodide and only one nitro-compound. 

4-Nitro-1 : 3-dibromoquinoline crystallises in lustrous leaflets which 
have a greenish shimmer and melt at 162° (uncorr.) ; it forms well- 
crystallised, unstable salts. The platinochloride is described. 

4-Amido-1 : 3-dibromoquinoline crystallises in needles melting at 
184° (uncorr.). 

2 : 4-Dibromoquinoline, obtained from symmetrical dibromaniline, 
crystallises in beautiful white, lustrous needles melting at 110” 
(uncorr.), and freely soluble in the usual solvents except water. The 
hydrochloride forms small, colourless needles melting at 158°. The 
platinochloride is described. 

When 2 : 3-dibromaniline is quinolised, two dibromoquinolines are 
produced, and are separated by crystallising from ether and sorting 
the crystals. 

2 : 3.Dibromoquinoline forms prisms which melt at 95° uncorr. ; its 
hydrochloride melts at 144° (uncorr.). 
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3 : 4-Dibromoquinoline crystallises in slender needles melting at 
124° (uncorr.) ; its hydrochloride and platinochloride are agg 

1: 2-Dibromoquinoline, and Derivatives of 2-Bromoquino- 
line and 4-Bromoquinoline. By A. Craus and G. N. Vis (J. pr. 
Chem. [2], 40, 382—387).—1-Nitro-2-bromoquinoline and l-amido- 
2-bromoquinoline have been already described as a-nitrometabromo- 

uinoline and a-amidometabromoquinoline, respectively (Abstr., 1889, 
281). The 1:2:-amidobromoquinoline platinochloride is here de- 
scribed. 

1 : 2-Dibromoquinoline, obtained by diazotising 1-amidobromoquino- 
line and treating the diazo-compound with cuprous bromide, crystallises 
in beautiful, white needles melting at 112° (uncorr.). 

4-Bromoquinoline melts at 52°, not 48° (oc. cit.) ; it is best obtained 
as follows:—The mixture of bromoquinolines prepared from meta- 
bromaniline (70 grams) is dissolved in warm dilute nitric acid (1 litre), 
when 2-bromoquinoline nitrate separates; the mother-liquor is mixed 
with potash, the precipitated oil dissolved in alcohol (100 c.c.), and a 
solution of oxalic acid (15 grams) in alcohol (25 c.c.) added ; 4-bromo- 
quinoline oralate (m. p. 143°, uncorr.) crystallises out, and is saponified 
with ammonia to obtain the pure base. 

The nitro-4-bromoquinoline melting at 146° (Abstr., 1889, 281) is 
3 : 4-nitrobromoquinoline ; its basic properties are very feeble, so that 
it is only soluble in concentrated acids, and forms no methiodide. 
3 : 4-Amidobromoquinoline forms small, yellowish crystals melting at 
105° (uncorr.), sparingly soluble in water, and dissolving in dilute 
acids with an intensely red colour; it gives the carbylamine reaction 
with alcoholic potash. Its platinochloride isdescribed. A. G. B. 


Bromine-derivatives of Quinoline. By A. Cuaus and A. 
We ter (J. pr. Chem. [2], 40, 387—395).—The authors point out 
that La Coste’s bromoquinoline (Abstr., 1881, 741) is not 3-bromo- 
quinoline but 4'-bromoquinoline, and that the dibromoquinoline ob- 
tained from it is not identical with 1 : 4-dibromoquinoline, already 
described (above abstract) ; the former dibromoquinoline can also be 
obtained by brominating 4’-bromoquinoline, and is therefore 3 : 4’- 
bromoquinoline. A tribromoquinoline melting at 169° (uncorr.) is 
obtained at the same time. 

3: 4’-Dibromoquinoline crystallises from alcohol in lustrous, silky 
needles melting at 130° (uncorr.). The hydrochloride forms colour- 
less, four-sided prisms melting at 185°, and easily decomposed by 
water, alcohol, or dilute acids. The nitrate forms colourless needles 
and prisms which melt at 158°. The platinochloride and the meth- 
iodide are described. 

Generally speaking, whenever a bromoquinoline, with the bromine 
in the benzene-ring, is brominated, the new bromine-atom enters into 
the 4’-position ; this is the case with anabromoquinoline, the 4 : 4’- 
dibromoquinoline, previously described by Claus and Decker (Abstr., 
1889, 729), being obtained. 4: 4’-Dibromoquinoline hydrochloride 
forms lustrous, rhombic tables melting at 183° (uncorr.) and decom- 
posed by water; the nitrate crystallises in colourless, four-sided tables 
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melting at 147° (uncorr.). The sulphate, the methiodide, and the 
methochloride and its platinochloride are described. 

2 : 4'-Dibromoquinoline, obtained by heating metabromoquinoline 
dibromide hydrobromide, crystallises from alcohol in beautiful, thick, 
colourless rhombohedra which are strongly refractive whilst immersed 
in the liquid. It melts at 126—127° (uncorr.). The hydrochloride is 
very sparingly soluble; the nitrate forms colourless prisms melting at 
178° ; the platinochloride is described; the methiodide forms micro- 
scopic needles melting at 271° (uncorr.). 

1: 4'-bromoquinoline has been described by Claus and Tornier 


(Abstr., 1888, 164). A. G. B. 
Kynurin. By Z. H. Sxracp (Monatsh., 10, 726—731).—Kynurin, 


an oxidation-product of cinchonine and of cinchonidine, but not of 
quinine, is obtained to the extent of about 10 per cent. of the weight 
of the cinchonic acid taken, when the latter (50 grams) is oxidised 
with a mixture of chromic acid (20 grams) and sulphuric acid 
(30 grams) dissolved in water (200 grams). The kynurin (hydr- 
oxyquinoline) thus prepared melts at 201°, and has all the properties 
of the compound obtained by the direct oxidation of cinchonine. 
On heating at 100—110° with 1} times its weight of phosphorus 
pentachloride, it is converted into a chloroquinoline, which melts at 
34°, and is reconverted into kynurin by heating with acidified water 
at 120°; consequently it cannot be a-chloroquinoline, since that com- 


pound melts at 38°, and is converted into carbostyril on heating with 
G. T. M. 


water. 
Alkyl-derivatives of 1-Hydroxyquinoline. By E. Lippmann 
and F. Fietssner (Monatsh., 10, 665, 672).—A molecular compound 
of methoxyquinoline hydriodide and hydroxyquinoline methiodide, 
C,NH,-OMe,HI + C,NH,.OH,Mel + 2H,O [OH = 1; OMe = 1), 
is obtained by heating together in sealed tubes at 100° for several 
hours a mixture of 1-hydroxyquinoline and methyl iodide in mole- 
cular proportion, with methyl alcohol. It is insoluble in ether, but 
soluble in alcohol and water, crystallising from the former in yellow, 
triclinic plates, decomposes at 143°, gives a hydrochloride, 
C,NH,MeOV,HCl + C,NH,0,MeCl + 5H,0, forming minute, red crys- 
tals easily soluble in water, and a platinochloride, C..H,,N,0,,H,PtCl, 
+ 2H,0, crystallising in orange-red prisms which decompose at 
248°. 
Methoxyquinoline-hydroxyquinoline methiodide, CH,,N,0,I, may be 
prepared by treating the above compound with ammonia or soda. It 
crystallises from hot alcohol in orange-red needles, and combines with 
methyl iodide to form the compound C,,H,.N,0,I, + 2H,0, which 
crystallises in yellow needles and is converted by silver oxide into the 
deliquescent compound CH»N,O;. The iodide, C.H,.N.0,I, on 
reduction with tin and hydrochloric acid, was expected to yield kairin 
and tetrahydroxymethoxyquinoline, but only the formation of the 
former of these compounds could be ascertained. The ethyl-compound, 
C..H.,N.0,I, is prepared by a method similar to that used in the case 
of the methyl-compound above described. It crystallises in red 
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needles which melt at 202°, and furnishes a platinochloride which 
erystallises with 2 mols. H,0. G. T. M. 


Quinolineparamethenylamidoxime and its Derivatives. By 
J. BreperMANN (Ber., 22, 2761—2767).—Quinolineparamethenylamid- 
oxime, C5NH,C(NH,):NOH, is formed when paracyanoquinoline 
(m. p. 135°), prepared from paraquinolinesulphonic acid by Fischer 
and Willmack’s method (Abstr., 1884, 1051), is treated with hydr- 
oxylamine hydrochloride and sodium carbonate in dilute alcoholic 
solution. It crystallises from boiling alcohol in yellowish needles, 
melts at 105°, and is readily soluble in alcohol and ether, more 
sparingly in benzene, chloroform, and hot water, and almost insoluble 
in light petroleum. It dissolves freely in acids, but is only sparingly 
soluble in alkalis ; it gives a greyish-green precipitate with Fehling’s 
solution, and a deep-red coloration with ferric chloride. In aqueous 
solutions, silver nitrate produces a colourless, crystalline precipitate 
which darkens after some time with separation of silver. The hydro- 
chloride, CyH,N;0,HCl, crystallises in colourless needles, and is 
readily soluble in alcohol and water, but insoluble in ether, benzene, 
light petroleum, and chloroform. The platinochloride, 


(CioH,N3;0)2,H,PtCl, 


crystallises in well-defined prisms. The ethyl-derivative, Cy.H,,N;O, 
crystallises from dilute alcohol in colourless needles, melts at 85°, and 
is readily soluble in alcohol, ether, chloroform, benzene, and hot water, 
but almost insoluble in cold water. The acetyl-derivative, C,,H,,N;O,, 
prepared by treating the amidoxime with acetic chloride in ethereal 
solution, crystallises from hot benzene in colourless needles, melts at 
115°, and is sparingly soluble in alcohol, ether, chloroform, and 
benzene, and almost insoluble in cold water. 


Quinolineparamethenylethenylazoxime, CNH 0<N'>0Me, pre- 


pared by dissolving the amidoxime in hot acetic anhydride, or by 
digesting the acetyl-derivative with alkalis or water, crystallises from 
dilute alcohol in slender needles, melts at 175°, and is soluble in 
alcohol, ether, benzene, and chloroform, but almost insoluble in water. 
It gives with ferric chloride a bluish-violet coloration, and mercuric 
chloride and auric chloride produce precipitates in a hydrochloric 
acid solution. 
Ethyl quinolineparamethenylamidoximecarbory late, 


C,NH,-C(NH;):NO-COOEt, 


is formed when the amidoxime is treated with ethyl] chlorocarbonate 
in chloroform solution. It crystallises from boiling alcohol in colour- 
less needles, melts at 97°, and is soluble in ether, chloroform, benzene, 
and acids, but almost insoluble in light petroleum and cold water, 
and insoluble in alkalis. 


Quinolineparamethenylcarbonylamidoxime, O.NHC<O>00, pre- 


pared by boiling the preceding compound with alkalis, or by digesting 
the amidoxime with excess of ethyl chlorocarbonate, crystallises from 
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boiling benzene in colourless needles, melts at 155°, and is soluble in 
alcohol, ether, chloroform, and alkalis, but almost insoluble in cold 
water. In aqueous solutions of the ammonium-derivative, copper 
sulphate produces a green, lead acetate and silver nitrate a colourless, 
crystalline precipitate. 

Quinolineparamethenyluramidoxime, Cs,NH,C(NOH)-NH-CONH,, 
separates in colourless crystals when a concentrated, aqueous solution 
of the amidoxime hydrochloride is treated with potassium cyanate ; 
it crystallises from boiling water in small, colourless needles, melts at 
164°5°, and is only sparingly soluble in cold water and acids, but 
more readily in hot water, alcohol, ether, benzene, light petroleum, 


and alkalis. 
Quinolineparamethenylbenzenylazoximeparacarboxylic acid, 


CNH, C<Y>.0-0,H,COOH, 


prepared by melting the amidoxime with phthalic anhydride, crystal- 
lises from hot alcohol in colourless needles, melts at 203°, and is 
soluble in ether and chloroform, but only sparingly in benzene and 
water, and almost insoluble in light petroleum. F. 8S. K. 


«-Cinnamenylcinchonic Acid and 2:4-Quinolinedicarboxylic 
Acid. By 0. Dorpner and J. Perers (Ber., 22, 3006—3011).— 
——6 


a-Oinnamenyleinchonic acid, CHPh:CHO<) ds 


4 . 
coon ® prepared 
by gradually adding from a dropping funnel an alcoholic solu- 
tion of aniline (52 grams) to a solution of cinnamaldehyde (75 grams) 
and pyruvic acid (50 grams) in absolute alcohol. The whole is boiled 
in a reflux apparatus on a water-bath for four to five hours; the 
liquid is then concentrated, and the crystals which separate washed 
with ether and crystallised from hot alcohol. The yield is 10 grams. 
The acid crystallises in yellow needles, melts at 295° with evolu- 
tion of carbonic anhydride, is insoluble in water, sparingly soluble 
in ether, benzene, and chloroform, more soluble in hot alcohol, 
especially if a few drops of hydrochloric acid are added. The acid 
solution has a green fluorescence. The potassiwm, sodiwm, and 
ammonium salts are readily soluble; the magnesium _ salt, 
(C\sH,,NO,).Mg, crystallises in concentrically-grouped, ‘lustrous, 
yellow needles; the silver salt is a flaky precipitate; the nickel and 

er salts are yellowish-green, and the zinc and lead salts yellow. 
When the acid is distilled, it decomposes into benzylidenequinaldine 
(Jacobsen and Reimen, Abstr., 1884, 335) and carbonic anhydride. 

Cinnamenyleinchonic acid is also formed by heating a-methyl- 
cinchonic acid with benzaldehyde and zinc chloride, and by the action 
of aniline on pyruvic acid and cinnamaldehyde at the ordinary 
temperature. In the latter case an indifferent compound of the 
formula C.H»N.O is obtained, which crystallises from glacial acetic 
acid in yellowish needles melting at 194°. 

2: 4-Quinolinedicarboaylic acid, C,NH;(COOH),, is obtained by 
adding a solution of potassiam permanganate (7°5 grams) i 
water (500 c.c.) to a solution of a-cinnamenylcinchonic acid im 
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soda diluted to 500 c.c. After 24 hours it is filtered, evaporated 
down to one-third of its bulk, treated with dilute hydrochloric acid, 
and allowed to cool. The acid separates in slender needles, and is 
crystallised from water. It melts at 246° with decomposition, is 
sparingly soluble in cold water, alcohol, and ether, insoluble in 
benzene and chloroform. The calcium salt, C,,HsNO,Ca, crystallises 
in slender, white, lustrous needles; the barium salt forms groups of 
long needles ; the copper salt (with 1 mol. H,O) is a sparingly soluble, 
bluish-green precipitate; the silver salt is a very gelatinous, white 
precipitate : other salts were prepared. When the acid is heated 
above its melting point, it partly sublimes, and is partly decomposed 
into quinoline and carbonic anhydride. N. H. M. 


Hydroquinoline-derivatives. By O. Srrzx (Monatsh. 10, 
701—729).—A solution of the hydrochloride of quinic acid (20 grams) 
in concentrated hydrochloric acid (100 grams) was mixed with stan- 
nous chloride (10 grams), and then heated with metallic tin (28 
grams). When the metal had dissolved, the solution was saturated 
with hydrogen sulphide to precipitate the tin, filtered, and concentrated 
in an atmosphere of carbonic anhydride, whereby the hydrochloride 
of tetrahydroquininic acid, C,H,,;NO;,HCl, crystallising in small 
needles melting at 205—206° (uncorr.), separated out. The acid has 
probably all four, but certainly two, hydrogen-atoms attached to the 
pyridine nucleus, since it gives an acetyl-derivative, C,,H,,AcNOs, 
melting at 240—241° (uncorr.), and, therefore, contains an imidogen- 
group. On treatment with bromine, the acid furnishes what is probably 
an additive product, which has a red colour, and on treating this with 
hot hydrochloric acid, washing with water, boiling with sodium 
hydrogen sulphite, and recrystallising from xylene, it gives tribromo- 
quinanisoil, CyH;Br;NO, a substance which crystallises in white 
needles, melts at 233°, and is identical with the compound obtained by 
Skraup from thalline; on heating it with concentrated hydrochloric 
acid, first at 150° and afterwards at 170°—180°, it gives a tribromhydr- 
oxyquinoline. This tribromhydroxyquinoline crystallises from acetic 
acid in needles melting at 218° (uncorr.), and is also produced, 
together with tribromoquinanisoil, on bromination of thalline hydro- 
chloride. 

Tribromoquinanisoil is oxidised by boiling concentrated nitric acid 
to a bromopyridinecarboaylic acid which melts at 182° (uncorr.), and 
proves to be identical with the bromonicotinic acid obtained by Claus 
and Collishonn (Abstr., 1887, 158). Tribromohydroxyquinoline is 
converted by potassium permanganate into a bromoquinolinic acid, 
C;H,Br(COOH), + H,0, which appears to be identical with the acid 
obtained by Claus and Collishonn (loc. cit.), and decomposes at 165° 
into carbonic anhydride and the above-mentioned bromonicotinic acid. 
On fusion with potash, these bromonicotinic acids furnish an acid 
free from bromine and 4'-hydroxypyridine. The tribromo-compounds 
must consequently be regarded as having one bromine-atom in the 
4'-position of the pyridine nucleus, and the other two atoms in the 
benzene nucleus. 

Tetrahydrobromhydrozyquinoline hydrochloride, C,NH,Br-OH,HCl, 
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which crystallises in needles melting at 238°, is obtained on reducing 
tribromohydroxyquinoline with tin and hydrochloric acid. 
G. T. M. 


Formation of Azines from Orthodiamines and Polyamines. 
By R. Nierzxt (Ber., 22, 3039—3040).—A discussion of the bearing 
of recent work on this subject. 


Derivatives of Orthamidobenzyl Alcohol. By H. G. Séprr- 
paum and O. Wipman (Ber., 22, 2933—2942).—The platinochloride 
of the benzophenyldihydroketometadiazine previously described 
(Abstr., 1889, 973) forms prismatic crystals melting with decomposi- 
tion at 199°; the aurochloride, yellow needles ae, at 170—172°. 

Phenomethyldihydrothiometadiazine, CHi< ya. ( 3 is formed by 


heating orthamidobenzyl alcohol with methyl thiocyanate in benzene 
solution. Hydrowxytolylmethylthiocarbamide is first formed as a brown 
oil, which becomes thick on cooling but does not crystallise, and if this 
is heated with hydrochloric acid, it is converted into the diazine, which 
erystallises from methyl] alcohol in long, glistening needles and melts 
at 139°. The platinochloride crystallises in four-sided plates melting 
with decomposition at 195°; the awruchloride forms yellow, microscopic 
needles melting at 151—153°. 

w-Hydroxytolylethylthiocarbamide, formed like its methyl analogue, is 
also an oil, and with hydrochloric acid yields phenethyldihydrothiometadi- 


azine, OR he’ which crystallises from alcohol in long needles 


melting at 103°. The platinochloride is a pale-yellow powder melting 
at 208°; the awrochloride forms crystals melting at 118°. 

When the methylthiocarbamide is heated with mercuric oxide, it 
yields phenomethyldihydroketometadiazine, ORK ho This is 
easily soluble in organic solvents, sparingly so in water. The platino- 
chloride, (C,HyN.0)2,H,PtCl,, crystallises in needles or plates melting 
at 202—203°, the aurochloride, (C,H).N,0),HAuCl, in yellow, glisten- 
ing prisms melting at 185°. The ethylthiocarbamide in like manner 

ields phenethyldihydroketometadiazine, which crystallises from alcohol 
in flat, colourless needles and melts at 94—95°. The platinochloride 
crystallises in yellow needles melting with decomposition at 205°; the 
aurochloride forms golden-yellow scales a at 116—118°. 
“N- 

Phenallyldihydroketometadiazine, CHi< 5 57, b . vie prepared from 
the allylthiocarbamide, is very soluble in alcohol, crystallises in 
microscopic prisms, and melts at 77—78°. The platinochloride crystal- 
lises in needles and melts at 169—171°. 

° — CH.NPh 

Benzophenodthydroketometadiazine, CHa. d 0” prepared from 
the benzothiocarbamide, crystallises from alcohol in needles or prisms 
melting at 145—146°. It forms a crystalline platinochloride and auro- 
chloride. All attempts to obtain phenodihydrothiodiazine proved 
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futile. The author points out the regularity of the melting points in 
these thio- and oxy-series. 
When oxidised with chromic acid in acetic acid solution, phenodi- 


-NH 
hydroketometadiazine yields benzoylencarbamide, CHi< yg. éo’ 


described by Griess and by Abt. 

The formation of these two groups of compounds appears at first 
sight to be analogous to that of the pseudo-carbamides lately described 
by Gabriel (Abstr., 1889, 848). But after a careful examination of 
the evidence the author concludes that the formule ascribed by him 
to the diazine is correct, and that his and Gabriel’s compounds are 
not strictly analogous. L. T. T. 


Codeine Methiodide. By Z. H. Sxrave and D. Wircmann 
(Monatsh., 10, 732—733). It has been previously shown (Abstr., 
1889, 1018) that in all probability the nitrogen-atom in morphine has 
both a methyl- and an ethyl-group directly attached to it. If this 
view is a correct one, codeine methiodide, which on heating with 
alkalis is converted into methylmorphemethine, should give rise to 
ethyldimethylamine when treated with alcoholic potash, and not to 
dimethylamine (the product said to be obtained by Knorr, Abstr., 1889, 
417). On repeating Knorr’s experiments, the authors find that 
ethyldimethylamine, together with a small quantity of trimethylamine, 
is really produced, and furnishes a characteristic platinochloride, 
which is sparingly soluble with alcohol, and crystallises from water in 
octahedra melting at 193°. G. T. M. 


Oxidation-products of Quinoidine. By H. Srracue (Monatsh., 
10, 642—646; compare Abstr., 1889, 1016).—-When quinoidine (800 
grams) is oxidised by boiling with commercial nitric acid (about 26 
kilos.), added a little at a time until the solution is no longer rendered 
turbid by ammonia, a mixture of a-pyridinetricarboxylic acid 
(73 grams), cinchomeronic acid (48 grams of the hydrochloride), 
and cinchonic acid (34 grams) isobtained. Atthe same time a hydro- 
chloride of a nitroquinolinecarboxylic acid is formed, which on 
sublimation gives a nitroquinoline crystallising in needles melting at 
153—154°. The properties of this base agree with those of La Coste’s 
4-nitroquinoline. G. T. M. 


Action of Potash on Alkyl Halogen-derivatives of Papa- 
verine. By G. Goipscumizpt (Monatsh., 10, 673—6Y1).—The author 
defends the views of Stransky (Abstr., 1889, 166) against those of 
Claus and Edinger (ibid., 415), and has made the following observa- 
tions on repeating Stransky’s experiments. According to Claus, the 
bases obtained on treating the alkyl halogen additive products of 
papaverine with silver oxide and with potash respectively, differ con- 
siderably, for whereas the hydrochloride and alkyl chlorides of the 
former give a platinochloride which is crystalline, anhydrous, and 
may be crystallised from hot water, the hydrochloride of the latter 
gives a platinochloride containing water of crystallisation, and which 
readily decomposes when attempts are made to recrystallise it from 
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boiling water. Claus and Edinger obtained from the methyl base an 
uncrystallisable platinochloride, containing 1 mol. H,O, and Hiitlein 
found that the ethyl base gave a crystalline platinochloride, also con- 
taining 1 mol. H,O. The author shows that the platinochloride of 
ethylpapaverinium oxide (C»H.,NO,Et),PtCl, + 3$H,0, prepared by 
means of potash, and the corresponding methyl-compound, 


(CooH:N O,Me),PtCl, + 3H.,0, 


similarly prepared, are both stable in presence of boiling water, whilst 
the methyl-compound, obtained by means of silver oxide, is an 
anhydrous salt. On the other hand, the hydrobromide obtained by 
Stransky from ethylpapaverinium oxide and hydrobromic acid is 
crystallographically identical with the papaverine ethyl bromide pre- 
viously described by the author. Of these apparently contradictory 
facts no explanation can at present be offered. 

Claus and Hiitlein have expressed the opinion that during the action 
of potash on the alkyl halogen-derivatives of papaverine, the alkyl- 
groups swing from the nitrogen- to a carbon-atom ; the author, how- 
ever, finds that ethylamine is formed by boiling papaverine ethyl 
bromide with potash ; at the same time, a compound melting at 240°, 
and also one melting at 186—187°, crystallising from alcohol in white 
needles, having the formula CjyH»O; or C,sH,,0;, and containing 
four methoxyl-groups, are formed. G. T. M. 


Papaverinic and Pyropapaverinic Acids. By G. Gotpscumigpr 
and H. Srracne (Monatsh., 10, 692—700; compare Abstr., 1888, 
302).—Correcting a previous communication (Abstr., 1886, 479), the 
authors state that papaverinic acid (Abstr., 1885, 1080), C,.H,;NO,, 
erystallises with 1 mol. H,O, and furnishes a ketoxime, C,,H,,N,0,, 
which crystallises from alcohol in small needles melting at 154—157°. 

Ammonium pyropapaverinate gives precipitates with many metallic 
salts, and may be used to prepare the undermentioned compounds: 
Calcium pyropapaverinate, (C,;H,,NO;).Ca + 4H,O, crystallises in 
groaps of needles ; barium pyropapaverinate, (C,;H,,.NO;).Ba + 4H,0, 
in plates; the hydrochloride, C,;H,;NO;,HCl + H,0, crystallises in 
orange-red needles ; the phenylhydrazone, C,;H,;NO¢N.HPh, crystal- 
lises from alcohol in yellow prisms, softens and turns red at 210°, 
melts with decomposition at 223°, and forms a hydrochloride, 


C,;H,;NO,N,HPh,HCl, 


a vermilion-coloured powder. The ketoxime of pyropapaverinic acid, 
C,;HyN.0;, crystallises from alcohol in needles melting at 226°, its 
hydrochloride, C,;H,N.O;,HCl + H,O, crystallises in lemon-yellow 
needles, which lose HCl and H,O when heated at 105°, and are 


slowly decomposed on boiling with water. G. T. M. 
Ulexine. By A. W. Gerrarp and W. H. Symons (Pharm. J. Trans. 
[3], 19, 1029—1030).—Ulexine, C,,H,N.O, the alkaloid previously 
obtained by the authors from the seeds of the common furze, Ulez 
Europeus (Abstr., 1886, 1048), forms colourless, odourless, deli- 
quescent crystals, freely soluble in chloroform, but insoluble in 
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absolute ether. The substance fuses at 151°, and begins to char at 
175°. It cannot be sublimed without decomposition. It is a strong 
base, for it precipitates quinine, cocaine, and strychnine, and also 
liberates ammonia from its compounds. The platinochloride, 


(C,,Hi.N,0)2,H,PtCh, 


forms lustrous, crystalline plates ; the aurochloride, C,,H,,N,O,HAuCl,, 
was also analysed. 

When ulexine is treated with alkaline permanganate, it gives off 
two-thirds of its nitrogen as ammonia. Ulexine has a powerful 
physiological action, and one-tenth of a grain has been found to pro- 
duce toxic effects. It raises arterial tension, produces diuresis, and 
acts as a nerve and muscle poison, affecting the respiratory organs 
especially. 

A second base seems also to occur in the seeds, but has not yet 
been obtained in quantity sufficient for examination. R. R. 


Bile-Pigments. By J. B. Haycrarrand H. Scortexp (Zeit. physiol. 
Chem., 14, 173—181).—When bilirubin is oxidised, biliverdin is 
formed ; if the oxidation be carried further, as by nitric acid, a blue 
pigment, bilicyanin, is formed, then a violet (perhaps a mixture of the 
blue and red), then a red, and lastly a yellow pigment (choletelin) are 
formed. There have been, however, very few experiments recorded 
in which by means of reducing agents the lower terms of the series 
have been obtained from the higher. Lauder Brunton (Handb. of 
Physiol. Lab., p. 498) alone mentions that sulphuric acid colours an 
alkaline solution of biliverdin yellow, and that if this yellow solution 
is then treated with nitric acid, a solution of bilirubin is. obtained. 

In the present research it was noticed that ox bile, on being allowed 
to remain for some hours, changed in colour from green to orange- 
brown. This is regarded as reduction, for if nitric acid be added to 
it, bilirubin is first obtained, and then the usual series of green, blue, 
violet, red, and yellow pigments. It was also noticed that the bile in 
the gall-bladder was yellowish where it came in contact with the wall 
of that viscus ; this is an instance of reduction brought about by living 
tissues. Another instance of reduction is the presence of gall- 
stones, coloured by bilirubin in the bile of the ox, of which the natural 
pigment is biliverdin. 

Experiments were then carefully performed in which bile was 
observed under different conditions in the air, in closed sterilised 
tubes, mixed with pieces of mucous membrane and so forth, from 
which the following conclusions are drawn:—That biliverdin parts 
with its oxygen as easily as oxyhwmoglobin; in sterilised vessels the 
reduction stops at bilirubin; the reduction is hastened by exposure to 
light, putrefaction, and admixture with mucus or mucous.membrane, 
but hindered by darkness and drying the bile. When putrefaction 
oceurs, reduction goes on to the formation of a brownish pigment, 
which gives no play of colours with Gmelin’s test, but which differs 
from hydrobilirubin by being insoluble in ether, and easily soluble in 
alcohol. It moreover shows no absorption-bands. Copeman and 
Winston (Abstr., 1889, 792) have observed that human bile is olive- 
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green; probably this undergoes reduction after death; hence the 
pigment usually described in human bile is bilirubin. 

The play of colours can be obtained at the positive pole of a battery 
(4 Grove cells) placed in the bile, indicating successive stages of 
oxidation; if the negative pole be then placed in the bile, the series 
is reversed, indicating reduction. W. D. H. 


Preparation of Crystalline Egg-albumin. By F. Hormuisrsr 
(Zeit. physiol. Chem., 14, 165—172).—Fresh white of egg treed 
from membranes was mixed with an equal volume of saturated 
solution of ammonium sulphate to precipitate the globulin, and 
the filtrate allowed to evaporate in flat dishes at the ordinary tem- 
perature. In a few days a deposit of granules or scaly aggregations 
of granules was observed, and later needles or stellate collections of 
needles were mixed with these. Whether these are pure egg-albumin 
or a compound of egg-albumin with ammonium sulphate, and whether 
other animal proteids act similarly, are questions which have still to 
be investigated. Remarks on the differences between colloids and 
crystalloids, and the necessity of modifying our ideas concerning this 
difference, conclude the paper. W. D. H. 


Peptone and Similar Substances. By J. Sesenimen (Bied. 
Centr., 1889, 717—718).—Pure milk casein was digested with peptone 
and hydrochloric acid, the nuclein filtered off, all albumoses sepa- 
rated by ammonium sulphate, and the resulting filtrate mixed with 


tannin. The precipitate thus obtained was decomposed by baryta- 
water, and then the barium removed. A solution of pure peptone 
was thus obtained, and was only precipitated by alcohol, phospho- 
tungstic acid, and tannin, and was redissolved by excess of the 
latter. Optical estimation of the amount of peptone present indicated 
a percentage of only 1-2—2:7 per cent., which was obviously too low; 
hence it was concluded that the compound was almost, or even quite, 
inactive. E. W. P. 


Physiological Chemistry. 


Calorimetric Investigations on Heat Production in Animals. 


By J. Rosentwat (Arch. Anat. Physiol., physiol, Abth., 1889, 1—53). . 


—A long account of investigations relating chiefly to the influence of 
body weight and food on the production of heat, together with full 
descriptions of the methods employed, including that of the air- 
calorimeter. W. Dz. H. 


Conditions of Absorption of various Hemoglobins. By 
S. Joumn (Arch. Anat. Physiol,, physiol. Abth.,. 1889, 265—288).— 
Bohr (Ludwig's Festschrift, 1886) has shown in experiments with the 
hemoglobin of the dog, by the use of a new absorptiometric method, 
how the dissociable unions of hemoglobin with oxygen and with car- 
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bonic anhydride vary with differences of pressure. This is not 
strictly proportional to the pressure, but falls at first slowly, but with 
low pressures (below 20 or 30 mm. of mercury) very quickly. 
This can be represented graphically by a curve constructed from 
abscisse representing the pressure, and ordinates representing the 
amount of gas absorbed by 1 gram of hemoglobin; the curve so ob- 
tained with oxygen is quite different from that obtained with carbonic 
anhydride. 

In the present research, the same methods were applied first to 
guinea-pig’s hemoglobin, which crystallises in rhombic tetrahedra, 
not in prisms, as dog’s hemoglobin does; and secondly with goose’s 
hemoglobin, as an instance of blood pigment occurring in nucleated 
red corpuscles. In the first case, the results obtained were practically 
the same as in Bohr’s researches, the difference of crystalline form 
causing no difference in the type of the curves produced, the general 
conclusion being that there are two possible compounds of each of 
the gases with the heamoglobin. With regard to the second series of 
experiments, those with birds’ hemoglobin, the curves are in respect to 
both gases of a character different from those obtained with mamma- 
lian blood pigment. The curves are flatter, and show that the quan- 
tity of gas absorbed in the first place is less, and in the second place 
does not increase with the pressure beyond a certain point, namely, 


95 mm. in the case of oxygeu, 65 mm. in that of carbonic anhydride. 
W. D. H. 


Gases in the Swimming-bladder of Fishes. By M. Travsr- 


Menarini (Arch. Anat. Physiol., physiol. Abth., 1889, 54—63).—lf 
fish are placed in water containing hydrogen in solution, the swim- 
ming-bladder, whether it be of the open or closed variety, becomes in 
a few hours filled or partially so with the gas. This fact shows that 
the gases of the swimming-bladder are more or less directly obtained 
from water in which the fish is living. W. D. H. 


Digestion in the Pig. By E.tensercer and Hormerster (Arch. 
Anat. Physiol., physiol. Abth., 1889, 137—153).—This is an account of 
experiments on the pig carried out on the same lines as previous 
experiments by the same authors on other animals. The anatomy of 
the stomach, the process of digestion with different foods in different 
parts of the alimentary canal, and the process of absorption are de- 
scribed. With regard to gastric digestion, an important point made 
out is that the proteolytic period is preceded by a period in which no 
secretion of acid takes place, and when amylolytic action proceeds 
freely. W. D. H. 


Absorption of Fat in the Intestine. By A. Gruennacen and 
Kroun (Bied. Centr., 18, 617—619; from Arch. Phys., 24, 5835—545). 
—The author showed some time ago that the epithelium cells of the 
intestine cut out of a frog, as well as those in the living organism, are 
capable of taking up drops of fat from the intestinal tube filled with 
fat or emulsion. 

The experiments were made with frogs which had not been fed for 
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some time, so that the intestine should be free from food constituents, 
The substances employed were milk, olive oil, lanolin emulsion, and, 
to determine whether the epithelium absorption is confined to fatty 
substances (Funke’s view), a solution (?) of the finest Chinese ink. 
The results of the experiments show that the assumption of a me- 
chanical activity of the epithelium of the intestines in taking up of 
fat is inadmissible, inasmuch as only fat and not even the finest 
grains of other substances enter into the protoplasma of the border 
cells. It is also established that the intestinal epithelium of hiber- 
nating frogs forms a store place for excess of fat, and will retain fatty 
substances enclosed in it with great tenacity, N. H. M. 


Origin of Urea in the Animal Economy. By F. Coprota (Chem, 
Centr., 1889, ii, 375; from Rend, Acad. dei Lincei [4], 5, 1).—A dog 
was fed with an insufficient amount of bread for a month, at the end of 
which time its weight remained constant, The urea and acidity were 
determined in the voidings for five days, and then varying quantities 

f cyanuric acid were administered in addition to the daily ration of 
read, the urea and acidity being still determined. The administra- 
tion of the cyanuric acid had no influence on the weight of the 
animal. Up to 1 gram of administered cyanuric acid, the amount of 
urea increased ; an excess of this amount had no further influence on 
the quantity of urea formed. Some of the cyanuric acid passed away 
with the excreta, and the total acidity increased with the amount of 
cyanuric acid administered. The author concludes that one part of 
the cyanuric acid is changed into carbimide, which is further decom- 
7 into water and carbonic anhydride, the ammonia then com- 


bining with a second portion of cyanuric acid, with formation of 
urea, J. W. L. 


Origin of Uric Acid in Mammals. By J. Horsaczewski 
(Monatsh., 10, 624—641).—Since uric acid is a derivative of acrylic 
acid, and is produced in abnormally large quantities when glycerol is 
taken internally, it was thought probable that it might be built up 
synthetically in mammals from acrylic acid, and some nitrogenous 
compound, such as urea. In order to ascertain whether this was the 
ease, sodium acrylate was mixed with the food of a strictly dieted 
subject, but no increase in the quantity of uric acid formed could be 
observed. The urine, however, showed indications of becoming 
alkaline, a result probably due to the formation of sodium carbonate 
from the sodium acrylate. 

Minkovski has suggested (Arch. exper. Path. Pharm., 21) that in 
birds the formation of uric acid is probably due to some function of 
thé liver, whereby the acid is built up from lactic acid and ammonia, 
but the author now shows that in the case of men whose death results 
from cirrhosis hepatis, the amount of uric acid formed does not vary 
with the progress of the disease, and that mixtures of fresh spleenic juice 
and defibrinated blood, obtained from recently-killed calves, through 
which, at 37—4U°, a slow stream of air is passed, give rise to very 
considerable quantities of uric acid. This result is not produced by 
the blood alone, and must be regarded as due to a function of the 
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spleen, which perhaps under some circumstances brings about the 
degradation of the white corpuscles of the blood, G. T. M. . 


Changes in the Glycogen, Sugar, and Lactic Acid of the 
Muscle while performing. Work. By A. Moutnari (Chem. Centr., 
1889, ii, 372 —373, from Ann. Chim. Farm., 9, 351—366).—T he muscles 
of two dogs, one of which had rested and weighed 20°5 kilos., whilst 
the other had run 92 kilometres (57 miles) and weighed 25°5 kilos., 
were analysed, and the respective amounts of glycogen, sugar, and 
lactic acid determined, The glycogen was estimated by Wind- 
gradoff’s method. 

In the filtrate from the precipitated glycogen, the sugar was deter- 
mined by Fehling’s solution. The lactic acid was estimated by two 
methods. By the first, 350 grams of muscle is extracted with water, 
concentrated somewhat, 99 per cent. alcohol added, the filtrate dis- 
tilled and concentrated, and the residual alcohol-free liquid diluted 
with a little water. <A slight excess of lead acetate is added, the 
filtrate and washing concentrated in order to allow the creatine to 
erystallise out, the mother-liquor acidified and extracted with ether, 
the ether distilled off, the residue dissolved in a little water, powdered 
zine oxide added, the filtrate again concentrated, and treated with 
four or five volumes of 99 per cent. alcohol, and the precipitate filtered 
off, dried, and weighed. In the second method, baryta is used to 
remove the phosphates. The results obtained by the two different 
methods did not agree very closely, and the author recommends the 
former as the more exact. 

In the muscles of the tired dog, less glycogen and lactic acid but 
more sugar was found, showing that the lactic acid is not formed 
from the glycogen. J. W. L. 


Diastatic Ferment of the Liver. By Kavurmann (Compt. rend. 
Soc, Biol. [9], 1, 600—603).—Bernard first advanced the doctrine 
that the hepatic glycogen is transfornied into sugar by a ferment 
which is separable from the liver substance. Recent observations by 
Dastre (and others not quoted) have thrown doubt on the existence 
of such a special ferment. In the present research, it was sought to 
further elucidate the question by examining the secretion of the liver, 
not the liver substance itself. Dog’s bile was found to be free from 
a saccharifying ferment. Cat’s bile was feebly saccharifying. The 
bile of the pig, sheep, and ox was found to be powerful in converting 
starch into sugar. These facts are considered as additional evidence 
that a diastatic ferment is formed by the liver; the dog, however, is 
supposed to transform its glycogen into sugar by some other means. 

W. D. H. 

Quantity of Iron in the Spleen and Liver of Young 
Animals. By L. Laprcque (Compt. rend. Soc. Biol. [9], 1, 510—512). 
—The spleen of young animals is poor in iron. Four rabbits born at 
the same time were taken. Intravenous injection of distilled water 
was performed on two of these in order to destroy some of their red- 
blood corpuscles; their spleens contained respectively 0°24 and 0°26 
parts of iron per 1000; the amount of iron in the spleens of the other. 
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two animals, which served as control specimens, was 0°44 and 0°19 
per 1000 respectively. The result is thus an uncertain one. 

Estimatious were then made to determine if the quantity of iron in 
the liver varies with age. The organs were in each case freed from 
blood, and the results were as follows :— 


Parts of iron per 1000. 


Age of rabbit. Weight in kilos. 
In blood. In liver. 


B GAYS oc ccccscccccccce 0-120 
U1 days... .ccccecesecces 0°137 
Be GB nc kc cc cccccccscs 0 *320 
ORIN 000 vececccses 1-170 
DUMMIES asicccecccess 1°350 
DAMON cccceccacccce 1 ‘360 


ecooor 
SEESs 


3 


The quantity of iron thus diminishes with the age of the animal. — 
W. D. H. 

The Physiological Réle of Lactose. By A. Dastre (Compt. 

rend. Soc. Biol. [G], 1, 145—149).—Although lactose is so important 
as a food, it is stated that very little is known of the part it plays in 

the organism. The present communication relates to the question © 


whether lactose is itself assimilable. The conclusion arrived at is 
that which others have found before, that lactose is not directly 
assimilable, but is first inverted in the alimentary canal. What agent 
accomplishes this change is still uncertain. After injecting into the 
circulation a mixture of galactose and glucose, a small quantity of 
the sugar which is not utilised passes into the urine. This sugar is a 
reducing one, but does not undergo the alcoholic fermentation. Its 
nature is, however, uncertain. W. D. H. 


Physiology of the Tannins. By F. Reinirzer (Chem. Centr., 
1889, ii, 292—293, from Ber. deut. bot. Gesell., '7, 187—196).—The 
author contends that the assertion of Kraus (Abstr., 1889, 917), that 
the tannins of various origins are physiologically alike, is not correct, 
and that the methods at present employed for the determination of 
tannin are not suitable for physiological investigation, however useful 
they may be for the practical valuation by the tanner. _ 

J. ’ 


Volatile Fatty Acids of Butter. By P. Spatuanzant (Chem. 
Centr., 1889, ii, 339—341, from Staz. sperem. agric. ital., 16, 277— 
293).—The author has carried out an investigation into the cause of 
butter fat containing so variable a quantity of volatile fatty acids. 
Four different breeds of cows, namely, that of the Province Reggio 
d’Emilia, Dutch, Schwitz, and Simmenthal, were employed and fed 
exactly in the same way. The cream of the milk of the several 
different breeds was separately churned, as was also cream which was 
12 hours, and that which was 36 hours old. Further, the influence of 
length of time from calving, the sudden changing of food, and the 
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age of the butter, with regard to the quantity of volatile fatty acids 
in the butter, was investigated. 

The amount of volatile fatty acids, expressed in terms of c.c. of deci- 
normal alkali per 5 grams of butter fat, varied from 20°63 to 30°60. 
Nor could any regularity in the quality of butter obtained from the 
different sources be observed. The butter from cows stationed at 
high lying places contained usually more volatile fatty acids than 
that from low lying stations. Of the different breeds that of Schwitz 
gave butter containing most fatty acids, then followed the breeds 
Simmenthal and Reggio, alike ir this respect, and last the Dutch. 
Lastly, with regard to the influence of length of time since calving, the 
percentage of fatty acids declined as this period vices _s 


Urobilin in the Bile. By J. Winter (Compt. rend. Soc. Biol. 
[9], 1, 139).—In reference to the method adopted by Engel and 
Kiener (Abstr., 1889, 637) for the separation of urobilin, it is pointed 
out that the precipitates of the biliary constituents produced by 
adding calcium salts, especially the phosphate, carry urobilin down 
with them. The final filtrate, even in urines rich in urobilin, is 
always colourless. The conclusion drawn by Engel and Kiener, that 
urobilin is absent from the bile, is therefore not proved, as their 


method was one unsuited for discovering small quantities of that 
pigment. W. D. H. 


The Behaviour of Tyrosine Ethyl Ether in Animal Meta- 
bolism. By R. Coun (Zeit. physiol. Chem., 14, 189—202).—Con- 
sidering the amount of proteid daily ingested by an animal, the 
amount of tyrosine formed cannot be inconsiderable. Blendermann 
(Abstr., 1883, 876)and Jaffe (Zeit. physiol. Chem., 7) by feeding animals 
with tyrosine could, however, find no increase in the aromatic substances 
in the urine, nor indeed any constant relation between tyrosine or 
any urinary constituent. Baas (Abstr., 1887, 1133) found no increase 
in the hippuric acid secreted in similar experiments. In the present 
experiments on dogs and rabbits, the tyrosine ethyl ether hydro- 
chloride was injected both subcutaneously and intravenously. Large 
doses acted fatally : but no tyrosine was ever found in the urine or 
bile ; nor was there an increase in aromatic hydroxy-acids, phenol, or 
hippuric acid. It is thus probable that tyrosine undergoes complete 
destruction in the organism. W. D. H. 


Determination of Potassium in Urine as Potassium Hydrogen 
Tartrate. By A. Rosin (Compt. rend. Soc. Biol. [9], 1, 356—363).— 
When the potassium in urine is estimated by the weight of the pre- 
cipitate obtained by adding tartaric acid to concentrated urine, the 
results obtained as compared with those obtained from the platinic 
chloride method are found to be from 9 to 70 per cent. too high. All 
conclusions drawn from such estimations are therefore null. Roger 
and Gaume have stated that the output of potassium salts is increased 
in ague and certain other diseases; their conclusions regarding this 
subject, and also regarding the toxicity of urine from the presence in 
1t of potassium salts, rest on experiments performed by the tartaric 
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acid method. The precipitate produced by tartaric acid in urine 
carries down with it uric acid, hippuric acid, albumin, and other 
organic substances. W. D. H. 


Reducing Substances in Urine. By Gausn (Compt. rend. Soc. 
Biol. [9], 1, 383—390).—Various urines were examined with regard 
to the substances in them that reduce alkaline solutions of cupric 
hydroxide. In one case, that of an emaciated child, the reducing 
substance is stated to have been aldehyde. The following statements 
are also made:—In acetonemia and acetonuria, lactic acid exists in 
the urine, in combination conjointly with phosphoric acid, producing 
acid salts, principally of potassium, to which the acidity of the urine 
in these cases is chiefly due. Lactose is said to be met with in the 
urine of cases of what the author terms oxycrasia. W. D. H. 


Benzamide in Urine after Administration of Benzaldehyde. 
By R. Conn (Zeit. physiol. Chem., 14, 203—208).—After feeding 
dogs on benzaldehyde (10 grams per diem), the urine was collected, 
extracted with hot alcohol, the extracts evaporated, and the deposit 
dissolved in water strongly acidified with sulphuric acid. This was 
shaken with ether; the ethereal extracts concentrated, and the 
hippuric acid so deposited filtered off. The ether was distilled off, 
and the small crystalline residue was dissolved in a concentrated solu- 
tion of sodium carbonate, and again shaken with ether; the ether. 
was again evaporated, and the crystalline residue was recrystallised 
from hot water, animal charcoal being used to decolorise it. The 
crystals were right-angled plates soluble in water, giving a neutral 
reaction, sparingly soluble in cold ether and light petroleum, easily in 
hot ether, in alcohol, and in hot benzene. They melted easily 
(127—128° uncor.), sublimed without decomposing, and contained no 
water of crystallisation, and proved to be benzamide; about 4 grams 
of it were obtained in the urine for every 100 grams of benzaldehyde 
given to the animal. 

In the rabbit no benzamide was found in the urine, even after sub- 
cutaneous injection of ammonium benzoate; probably in this animal 
the ammonia derived from the benzoate is completely used in building 
up urea. W. Dz. #H. 


Uroleucic Acid and Alcaptonuria. _By R. Kirk (Brit. Med. J. 
2, 1889, 1149—1150).—Prof. Huppert, in a private communication 
to the author, regards the uroleucic acid (C,H,»Os) previously 
described by him (Abstr., 1888, 1121) in the urine of cases of 
aleaptonuria as a homologue of gallic acid and probably pyrogallol- 
propionic acid, or at least a trihydroxyphenylpropionic acid, 
O.H,(HO)s*CHy-CH,-COOH. It does not give the genuine Millon’s 
reaction, and therefore contains either no hydroxyl-group in the 
benzene nucleus, or more than one; it is optically inactive, and 
therefore contains no asymmetrical carbon-atom. 

Uroleucic acid was found to have considerable antiseptic power. It 
is entirely absent in normal urine. The substance previously described 
as uroxanthic acid, which accompanies uroleucic acid in these peculiar 
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urines, has been more fully investigated, and found to consist simply 
of uroleucic acid mixed with hippuric acid as an impurity. 

. D. a. 

Cystinuria. By B. Mester (Zeit. physiol. Chem., 14, 109—150). 
—This paper relates to the examination of the urine of patients 
suffering from cystinuria, and many of the considerations intreduced 
are of clinical, therapeutical, historical, and theoretical interest. The 
chief points of chemical importance relate to :— 

(1.) The solubility of cystin in urine; it appears that even in acid 
urine as much as 0°5 gram of cystin will dissolve per litre. 

(2.) The sulphur in cystin is doubtless combined in a non-oxidised 
form; numerous analyses in this direction are tabulated; and the 
average result of estimations on the urine from nine individuals 
shows that the non-oxidised sulphur forms 18°1 per cent. of the total 
sulphur; from these numbers a method is devised for estimating the 
amount of cystin in urine. 

(3.) Different kinds of diet, and the use of alcohol, appeared to be 
without influence on the amount of cystin excreted. 

(4.) By administering sulphur and also salol as drugs, the amount 
of unoxidised sulphur in the urine was practically unchanged. 


W. D. iH. 


Chemistry of Vegetable Physiology and Agriculture. 


Colouring Matters and Aromatic Products from the Bacillus 
Pyocyanicus. By A. Banks (Compt. rend. Soc. Biol. [9], 1, 438—440). 
—A pure culture of the B. pyocyanicus B (Ernst) in neutralised 
peptonised gelatin gave rise to other colouring matters than those 
named pyocyanin and pyoxanthin by Fordos. Certain aromatic 
substances are simultaneously formed. The cultivation was greenish- 
blue, and its odour that of limes. The following are the substances 
which were separated :— 

1. An azure-blue pigment turned red by acids, and as sensitive as 
litmus. It dissolves in chloroform, from which it crystallises in the 
rhombic system. The absorption spectrum of the blue (alkaline) 
pigment shows two bands, (1) A830—66, (2) \150—aultra-violet. The 
absorption spectrum of the red (acid) pigment shows also two bands, 
(1) ultra-red—a26, (2) 40—ultra-violet. This substance is doubt- 
less pyocyanin. 

2. Pyocyanin being separated, the cultures remain coloured 
reddish-brown by reflected, emerald-green by transmitted light ; when 
acidified the liquid loses its dichroism, which, however, returns 
when it is made alkaline once more. The colouring matter is a 
mixture of two pigments: one, soluble in alcohol, of a green colour 
by reflected, and blue by transmitted light; the other, insoluble in 
alcohol, is orange-red by reflected, greenish-blue by transmitted light. 
Neither of these corresponds with pyoxanthin, which is apparently 
not formed by the 8 bacillus. 
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3. The aromatic substances are not yet identified, a further com. 
munication on this part of the subject is promised; the methods 
adopted for their separation are briefly described. W. D. H. 


Relation between the Assimilation and Transpiration 
produced by Chlorophyll. By H. Jumetie (Compt. rend. Soc. Biol. 
[9], 1, 9—10).—Im sunlight, chlorophyll is stated to have two 
functions, that of assimilation of carbon from carbonic anhydride, 
and that of vaporising the water contained in the plant (transpira- 
tion). In order to investigate the relationship between these two 
phenomena, a certain number of plants were placed in air containing 
carbonic anhydride, and anuther number of similar plants in air free 
from carbonic anhydride ; otherwise, the two sets of plants were 
under the same conditions. It was found that those in air free from 
carbonic anhydride, that is, those in which no assimilation was taking 
place, gave out more water than the other set. 1t thus appears that 
when assimilation is in abeyance, the greater part of the radiant 
energy absorbed from the light serves for the evaporation of water. 

W. D. H. 


Influence of Acids on the Evolution of Gases by Plants. 
By L. Manein (Compt. rend., 109, 716—719).—The researches of 
de Saussure, Mayer, and de Vries, have shown that Cacte and 
Crassulacee, which contain a notable proportion of organic acids, 
have the power of evolving oxygen without absorbing carbonic. 
anhydride when placed in sunlight, this change being accompanied by 
a reduction in the quantity of the organic acids. 

The leaves of fusain, which contain practically no free acids, were 
injected with a dilute solution (2 to 3 per cent.) of some organic 
acid, and exposed to light. With malic, citric, and tartaric acids, 
oxygen was evolved, but acetic, formic, oxalic, and succinic acids 
gave negative results, probably because they killed the protoplasm. 
The volume of oxygen liberated varied with the nature of the acid, 
but, other conditions being the same, it was greatest with malic, less 
with citric, and least with tartaric acid. The volume of oxygen 
decreases with the concentration of the acid injected, because of the 
destructive action of the acid on the protoplasm. 

The respiration of plants in the dark is also affected by the presence 
of free acid, the volume of oxygen absorbed, and the volume of car- 
bonic anhydride liberated, being largely increased. Moreover, in 
normal leaves, the ratio CQ,/O is less than or at most equal to unity, 
whilst in presence of acids it is always greater than unity, and in 
some cases considerably greater. 

The presence of certain organic acids in plants exerts a double 
influence. In the dark, it causes the evolution of a volume of car- 
bonic anhydride greater than that of the oxygen absorbed, and, in 
light, the evolution of oxygen without a correlated absorption of 
carbonic anhydride. The cause of these disturbances is in the leaves 
themselves; the chlorophyll simply reduces, under the influence of 
light, the excess of carbonic anhydride which is exhaled by the 
tissues under the influence of the acids. C. H. B. 
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Formation of Calcium Oxalate in Plants. By Kout (Ann. 
Agronom., 15, 418—420, from Bot. Centr., 38, 471).—The author's 
view is that asparagine and other amides are built up into albu- 
minoids with the aid of carbon and hydrogen derived from the carbo- 
hydrates. The oxygen liberated goes to form organic acids, especially 
oxalic, and this acid combines with the lime which is distributed 
through the tissues in combination with sugar and other soluble 
carbohydrates. The building up of the albuminoids can only take 
place in the cells exposed to light; therefore the amides accumulate in 
any organ kept in the dark, and but little acid is found in these parts. 
In the parts exposed to light, acid is, on the contrary, abundant. 
When starch is stored up in roots, rhizomes, bulbs, seeds, &c., the 
lime which held the carbohydrate in solution is set free, and it is in 
these places that most calcium oxalate is found. In the Gramine» 


much of the calcium oxalate is replaced by potassium oxalate. 
J. M. H. M. 


Calcium Oxalate in the Leaves of Alnus glutinosa, Sympho- 
ricarpus racemosa, and Crategus oxyacantha. By C. Wrumer 
(Ann. Agronom., 15, 420—421, from Bot. Zeit., 1889, 141, 165).—By 
comparing corresponding leaves in shoots of different age, the author 
concludes that there is no solution and migration of the calcium 
oxalate at first formed, as contended by Schimper, but that the 
deposits of oxalate increase at different rates in tissues of different 


age. J. M. H. M. 


Occurrence of Scatole in the Vegetable Kingdom. By W. 
R. Dunstan (Pharm. J. Trans. [3], 19, 1010; and Proc. Roy. Soe., 
46, 211).—F rom the wood of Celtis reticulosa, a tree which grows in 
Java, Ceylon, and Eastern India, and which when freshly cut has a 
very disgusting odour, the author has obtained a substance of the com- 
position of scatole (3'-methylindole.) This corresponds in all its 
properties with synthetical scatole from propylidene phenylhydrazide. 
Indole is found with scatole in human feces, but none was detected 
in the wood of Celtis reticulosa. R. R. 


Inulin in the Capitula of Composites. By L. Dante. (Compt. 
rend, Soc. Biol. [9], 1, 182—1+4).—Inulin has been found in the 
roots of a large number of composites, but has not been before noted 
in the capitules. It is, however, present in large quantities in the 
bracts, the receptacle, and even the seeds in course of development, 
especially in the Cynarocephala. It is always absent in parts 
exposed to light, and darkness appears to be favourable or perhaps 
essential for its elaboration. 

The flowers were examined in different stages of development, 
and the conclusion drawn from these observations is that inulia is 
a reserve material, lasting, however, only a short time, and used up 
entirely in the development of the ovary and embryo. 

W. D. H. 
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Analysis of White Soja Bean. By C. A. Goxrssmann (Bied, 
Centr., 1889, 719). 


Seeds. 
ns oN Whole plant on 


Aug. 30th, 1888. 


Massachusetts. New York. 


Digestible Digestible Digestible 
matter. matter. matter. 


. C. . C. . C. . Cc. p. ¢. 
Maistre. cccccccsccecl aa " 6°12 
0 Seer eo ‘ ; 6°47 
DD ssssnesresan<ssin Me f . ' 20 -76 
aes . : , 5°62 
33 -36 : “¢ . 15 ‘87 
.|84°18 . . ‘ 51°28 


H,0. CaO. MgO.  K,O. Na,O. 
17°380 0342 0869 2085 0-166 
Whole plant. . 6120 2770 1190 0617 0-198 
P,O;. N. Insol. matter. 
BOGE cp cccase 1°851 5°308 0-090 


Whole plant.. 0°753 2°380 0967 
E. W. P. 


Chemical Examination of Moorland and Peat Soils. By 
C. G. Eecertz and L. F. Nuson (Bied. Centr., 1889, 664—668).— 
Various soils in Sweden were examined as to their volume-weight, 
percentage of organic matter and nitrogen, as well as of silicic 
acid, &c. The mineral constituents were dissolved out by a 2 per 
cent. solution of hydrochloric acid, and this strength of acid was 
found to be amply sufficient for the removal of all plant-food, and 
to render the soil sterile for barley; but to sterilise the fertile soils 
for oats, a 4 per cent. solution was requisite. These two solutions 
removed about equal quantities of silicic acid, which amounted to 
0-1 per cent. of the wo soil. If the soil was exhausted with the 
acid, both directly and after ignition, then a very considerable 
difference in the quantities of sulphuric acid removed was noted, 
namely, 0°4 per cent. in the first case, and 0°96 in the second; 
also there was a great difference in the quantities of sulphates 
found, depending on the source of the soil, and the authors con- 
sider that, as the sulphates were not found in the hydrochloric 
extract, but only after ignition, the sulphur must be in many cases 
present as an organic compound. Only in 5 out of 32 cases did 
the sulphuric acid exceed 0°1 per cent., and it never amounted to 
02 of the dried soil. The phosphoric acid estimations were of a 
similar kind, so that this element (phosphorus) must be considered 
as also being present in organic compounds, which are only rendered 
soluble by ignition; hence the advantage of burning a moorland soil 
without further addition of phosphatic manures. 
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In most cases the ignited soil yielded the most lime to dilute hydro- 
chloric acid, the excess being 0°5—1‘0 per cent. more than that 
found in the natural soil; but the opposite was found to be the case 
with the Gotland samples. A soil derived from Sphagnum, which 
contained only 0-22 per cent. of CaO, was completely sterile for oats, 
even after a heavy manuring with basic slag, potassium sulphate, and 
nitre, but 4,000 kilos. of chalk per hectare rendered it fertile. Con- 
cerning magnesium nothing remarkable was noticed; neither was 
much difference noticed in the case of potassium, except in those soils 
where potassium silicates were present in large quantities; these, 
being readily acted on by hot lime, naturally yielded after ignition 
a larger quantity of potassinm to the acid. 

The percentages of nitrogen varied from 1°38 to 4°57. 

E. W. P. 


Analytical Chemistry. 


Filter Holder for Drying and Weighing. By C. Retnnarpt 
(Zeit. ang. Chem., 1889, 61).—This is a glass box, in shape like a 
funnel, with a short, wide neck, and having a light ground cover. 
The filter, whether full or empty, is dried in it whilst retaining its 
conical form, whereby not only is drying accelerated, but any sub- 
sequent treatment of the precipitate is much facilitated. 


M. J. S. 

Estimation of Sulphur in Burnt Pyrites. By G. Luncr 
(Zeit. ang. Chem., 1889, 239—240).—Of methods depending on the 
neutralisation of an alkali by the conversion of the sulphur into a 
sulphate in the dry way, that of Watson (Abstr., 1889, 306) is the 
only accurate, as weli as the simplest and most expeditious one. 

; M. J. S. 

Estimation of Nitrites. By W. R. Dunstan and T. S. Dymonp 
(Pharm. J. Trans. [3], 19, 741—743).—The authors have devised an 
apparatus for titrating, in an air-free space, the iodine liberated by 
nitrites from an acid solution of potassium iodide. All sources of 
error are thus eliminated, and the process has distinct advantages 
over the gasometric methods, especially in the case of organic 
nitrites. A stout glass flask of*about 100 c.c. capacity is fitted with 
an india-rubber stopper, throngh which passes a short glass tube 
connected with a small tube-funnel by means of a short piece of thick 
india-rubber tubing carrying a steel screw clamp. 5 c.c. of 10 per 
cent. potassium iodide solution, 5 c.c. of 10 per cent. sulphuric acid, 
and 40 c.c. of water are introduced, and the mixture boiled in the 
flask with the tubes open until all the air and iodine that may have 
been liberated have been expelled; when the steam is escaping 
freely from the funnel, the clip is closed tightly at the same moment 
that the source of heat is withdrawn. Then the flask is cooled. 
A known quantity of the nitrite solution, equivalent to about 
Xl gram of nitrous acid, is placed in the funnel and cautiously 
drawn into the flask by unscrewing the clip, recently boiled water 
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being used for washing it down. The iodine liberated is estimated 
by a decinormal sodium thiosulphate solution, gradually introduced 
into the flask with due precautions for the exclusion of air. The 
colour of the dissolved iodine is a sufficient indicater, but starch may 
be used. Many test determinations of volatile organic nitrites are 
given, with the figures controlled by other methods. The results are 
very accordant, and speak well for the accuracy of the process. 


Estimation of Arsenic in Iron. By M. A. v. Rers (Chem. Centr., 
1889, ii, 379; from Stahl. u. Eisen, 9, 720—723).—10 grams of pig 
iron is dissolved with 100 c.c. of water and 20 c.c. of concentrated 
sulphuric acid. The insoluble residue, consisting of those metals 
precipitable by hydrogen sulphide in acid solution, especially 
arsenic and copper, is collected, and dissolved with hydrochloric acid 
and potassium chlorate. The chlorine is expelled, the ferric chloride 
reduced by sodium hypophosphite, and the arsenic and copper pre- 
cipitated by ammonium thiovarbamate, filtered, washed with dilute 
hvdrochloric acid and water, then oxidised with concentrated nitric 
aid, filtered and the arsenic precipitated with magnesia mixture. 
The precipitate is washed into a platinum crucible with nitric acid, 
evaporated to dryness, and weighed after driving off the ammonium 
salts by ignition. J. W. L. 


Carbonic Oxide Detector. By Ractne (Bull. Soc. Chim. [3], 1, 
555—558).—To indicate the presence of deleterious quantities of 
carbonie oxide in dwelling rooms, an apparatus is described in which 
the fact, that guncotton dusted with platinum black fires in air con- 
taining 2-5 per 1,000 of carbonic oxide, is made use of to determine 
the closure of an electric circuit containing an alarum. 

T..G: N. 


Improvement in the Method of Estimating Carbonic An- 
hydride by Volume. By F. Fucus (Monatsh., 10, 6(°2—604).—The 
acid solution used to decompose the carbonate is previously saturated 
with and is kept in an atmosphere of carbonic anhydride, whereby 
the usual error due to the retention of the gas in the acid is avoided. 

G."“T. M. 

Estimation of Silica and ‘Analysis of Siliceous Material. By 
G. Craia (Chem. News, 60, 227).—Taking into consideration the 
errors and difficulties attached to the estimation of silica by the 
method of fusion with alkaline carbonates, the author prefers to drive 
off the silica by means of hydrofluoric and sulphuric -acids, and to 
estimate other substances in the residue. About 15 gram of finely- 
powdered substance is treated with sulphuric acid diluted with an equal 
volume of water, about 4 grams of pure hydrofluoric acid added, the 
whole mixed well by shaking gently, and heated over a small flame 
until almost dry; the operation is repeted, and the heating continued 
until sulphuric acid vapour is evolved in order to be sure that all 
the fluorides are decomposed. The residue is subsequently dissolved in 
hydrochloric acid and examined in the usual manner. D. A. L. 


Analysis of Sodium Sulphate. By Isperr and Venaror (Zetl. 
ang. Chem., 1889, 6¢-—67).—For many purposes a rapid and fairly 


ANALYTICAL CHEMISTRY. ' 195 


accurate estimation of the sodium sulphate in the commercial. article 
is required. About 2 grams of the sample is dissolved in a little hot 
water, ammonia and ammonium carbonate are added, and the mixture 
is filtered; the precipitate is dissolved off the filter by hydrochloric 
acid, again precipitated as before, and then collected and thoroughly 
washed. A little sulphuric acid is added to the filtrates and washings, 
which are then evaporated in a platinum basin and ignited. From 
the weight of the residue is deducted the sodium sulphate: corre- 
sponding to the sodium chloride in the original substance,.as estimated 
by titration for chlorine. The remainder is-the sodium sulphate in 
the substance taken. M. J.. 8. 


Chromium and Barium in Foods. By L. pm Konsnen (Arch. 
Pharm. [3], 27, 944; from Ned. Tij. Pharm. Chem. Tow.,. 1889, 257).— 
At least 25 grams of the substance is burnt in a platinum dish, and the 
ash is weighed. To the ash is added four times its weight of potas- 
sium sodium carbonate and the same amount of potassium nitrate,and 
the whole is fused for 15 minutes. After boiling with water and filter-. 
ing, the liquid is yellow if chromium is present; but the presence of 
manganese may produce a greenish colour, which is removed by boil- 
ing fora few miautes with a little alcohol. The liquid is then concen- 
trated to 20 c.c., filtered into a test-tube, and compared with water to. 
which potassium chromate solution is added until the two tints are 
of the same intensity. To prove that the colour is dueto chromium,,. 
acidify with acetic acid and add lead acetate. If lead is present in 
the original substance, a yellow precipitate is obtained before the 
acetate is added. The portion of ash insoluble in water -is. dissolved 
in hydrochloric acid, and if lead is to be sought for, this is carefully 
neutralised before hydrogen sulphide is added. To detect barium 
carbonate, the strongly acid solution of the ash is treated with a large 
excess of calcium sulphate solution, by which the barium is quickly 
precipitated as sulphate free from lead, as the litter is readily soluble 
in the strong acid. 


Magnesium as a Reagent. By H. N. Warren (Chem. News, 60, 
187—188).—It is pointed out that magnesium, on account of its purity 
and activity, is an excellent reducing agent. In the dry way it reduces 
most metals, and even silica and boric anhydride when intensely 
heated in closed vessels with them. It does not reduce the alkalis 
and alkaline earths, but is attacked by molybdic anhydride with 
explosive violence. Being free from arsenic, it is well suited for use in 
Marsh’s test, and as it contains neither iron, phosphorus, nor sulphur, 
scarcely reacts with potassium ferricyanide, and is more active than 
zinc, it may be used with advantage for reducing ferric to ferrous 
salts. If a solution of zinc acetate is boiled with magnesium, the 
whole of the zinc is precipitated, even though the solution also con- 
tains metals of the fourth group. 

Iron may be separated from chromium in the following manner: 
the acid solution of iron and chromium is precipitated with sodium 
carbonate, the precipitate dissolved in acetic acid and magnesium 
added. The reducing action is at first violent and then ceases, but 
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on applying heat, the colour of the solution changes from green 
through pink, red, violet back to green, the iron in the meantime 
being precipitated on the magnesium. D. A. L. 


Volumetric Estimation of Zine. By A. Vorat (Zeit. ang. Chem., 
1889, 307—308).—The solution of the substance in hydrochloric acid 
is oxidised with nitric acid and diluted to about 100 c¢.c. Sufficient 
potassinm tartrate to keep the iron in solution is added, and then 
ammonia to feeble alkalinity, and the liquid is further diluted to about 
250 c.c. Standard solution of potassium ferrocyanide is then ran in, 
until a drop of the mixture brought in contact with strong acetic acid 
develops a permanent blue. The ferrocyanide is of suitable strength 
if 1 c.c. is equal to 0°OL gram of zinc. About 46 grams of the salt is 
dissolved to a litre, and the solution is standardised against one of 
zine made by dissolving } 2°46] grams of zinc oxide in hydrochloric acid 
and diluting to a litre; 10 c.c. of this solution is mixed with 5 grams 
of potassium tartrate, a few drops of ferric chloride, ammonia, and 
water to 250 c.c., and should require 10 c.c. of the ferrocyanide. An 
essential condition is that the excess of ammonia should be as small 
as possible. - Incorrect results are obtained when much mangatiese is 
present; lead is not injurious. The process is more rapid than 
Schaffner’s. M. J. S. 


Standardisation of Permanganate. By R. Janopa (Zeit. ang. 
Chem., 1889, 87).—In dissolving iron wire for the above purpose, the 
flask is fitted with a cork and a bent tube which dips into a beaker 
containing solution of sodium hydrogen carbonate. Any of this 
solution drawn in during the cooling of the iron solution produces an 
evolution of carbonic anhydride in the flask. M. J. S. 


Incineration of Vegetable Matter. By G. Lecnartizr (Compt. 
rend., 109, 727—731).—When vegetable matter is incinerated with 
free exposure to air or ina current of oxygen, there is always volatilis- 
ation of a portion of the sulphur, which may be absorbed by conduct- 
ing the operation in a retort and passing the products of decomposition 
throngh a tube containing sodium carbonate. 

Phosphorus, however, is not volatilised, if the matter is first care- 
fully carbonised and then incinerated in presence of air or oxygen. 

Incineration is best conducted in a platinum dish with a glass 
funnel supported a short distance above it. The temperature is 
raised very gradually, and when thoroughly carbonised the residue is 
extracted with warm water, washed, and the insoluble portion mois- 
tened thoroughly with milk of lime, dried, and heated until all 
carbonaceous matter is burnt away. The phosphoric acid in the 
uqueous solution and the final residue is estimated in the —— - 

C. H. B. 

Water Analysis. (Chem. News, 60, 203—204.) Report of the 
Committee appointed by the British Association to confer with the Com- 
mittee of the American Association with a view of forming a uniform 
system of recording results of Water Analysis ; B. A. Meeting, 1889.—The 
committee recommend a system of statement for a complete analysis of 
which the following is an epitome. Results to be expressed in parts 
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per 100,000. Ina potable water, the numbers to be given in the fullow- 
ing order :—Total solid matters, (a) in suspension, (4) in solution ; 
organic carbon ; organic nitrogen; oxygen consumed, as indicated 
by decoloration of permanganate ; ammonia expelled on boiling with 
sodium carbonate ; ammonia expelled on boiling with alkaline perman- 
ganate ; nitrogen as nitrates and nitrites; chlorine; hardness-—-tem- 
porary, permanent, total; in a mineral water—carbonate of lime; 
carbonate of magnesia; carbonate of soda (calculated from residual 
alkalinity after boiling and filtering off precipitated CaCO; and 
MgCO;); total of each of the following elements—calcium, magnesium, 
potassium, sodium, iron (ferrous), iron (ferric), and each of the 
following radicles—sulphuric (SOQ,), nitric (NO), nitrous (NO,), 
phosphoric (PQ,), silicic ( SiO;); then each of the elements—chlorine, 
bromine, and iodine, and of sulphur as sulphide. Dissolved gases ; 
cc. at 0° C. and 760 mm. in 1 litre of water. Carbonic anhydride 
(CO,); oxygen; nitrogen; sulpburetted hydrogen. 

They consider that this uniform method should be adopted in all 
cases where communications come before learned bodies and when- 
ever possible in professional practice; that the decimal numerical 
notation is to be preferred ; that the different scales for potable and 
mineral waters suggested by the American Committee are undesirable ; 
that all results obtained by calculation should be sharply distin- 
guished from those obtained by direct determination; that a state- 
ment of mineral constituents combined as salts is not to be approved 
of unless the analytical data upon which it is based are clearly stated ; 
that the American Committee’s suggestion of recording the propor- 


tion of each element of binary compounds, and recording all the 
oxygen in oxy-compounds in combination with the negative element, 
as indicated above, is the most convenient for all purposes of calcula- 
tion, although the want of a name for these negative groups and the 
custom of quoting metallic elements as bases are objections to this 
system ; finally, that volumes of dissolved gases may be given as above 
or in volumes of gas per 100 volumes of water. D. A. L. 


Estimation of Carbonic Acid in Potable Waters containing 
Magnesia. By H. Tritticn (Zeit. ang. Chem., 1889, 337).—190 c.c. 
of the water is mixed in a stoppered cylinder with 5 c.c. of barium 
chloride solution (1:10) and 45 c.c. of titrated baryta-water (7 grams 
of barium hydroxide and 0°2 gram of chloride per litre) and allowed 
to subside for 12 hours. Two quantities of 50 c.c. each are then 
removed without disturbing the sediment and are titrated with hydro- 
chloric acid, of which 1 c.c. equals 1 mg. of carbonic anhydride (using 
phenolphthalein). The magnesia is determined gravimetrically. 
Putting a for the number of c.c. of acid required by 45 c.c. of the 
baryta, b for the acid required by 50 cc. of the clarified mixture, 
and m for the number of milligrams of magnesia in 100 c.c., then 
10(a — 3b — 1'1m) gives the number of milligrams of free and ioosely- 
combined carbonic anhydride per litre. The remaining 50 c.c. in 
the settling vessel with the precipitate is titrated with the same acid 
(using cochineal). If d is the number of c.c. used, 10(d — b — 1-1m) 
1s the total carbonic anhydride in milligrams per litre. M. J. S. 
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Standard Solution for Clark’s Soap-test. By F. E. Nensoy 
(Chem. News, 60, 132).—The author suggests the following mode of 
preparing a standard soap solution of constant composition :—A gram 
of pure palmitic acid is dissolved in a little pure spirit, neutralised 
with 4¢.c. of normal soda solution and diluted to 200 c.c. with so 
much aqueous spirit as to retain 35 per cent. of alcohol in the 
standard solution. Fatty acids separated from ordinary tallow may 
be used instead of palmitic acid. D. A. L. 


Detection of Mercuric Cyanide in Toxicological Investiga- 
tions. By D. Vira (Chem. Centr., 1889, ii, 391—392 ; from L’ Orosi, 
12, 181—196).—The author recommends the following modification of 
Selmi’s method for the detection of mercuric cyanide in toxiculogical 
investigations. 

The substance is aeidified with tartaric acid, neutralised again with 
precipitated calcium carbonate, a slight excess of aqueous hydrogen 
sulphide solution added, the flask closed and allowed to remain at rest 
for 24 hours in the cold, then a further quantity of hydrogen sulphide 
water is added and a current of hydrogen passed through the liquid. 
The gases are passed first through a solution of bismuth nitfate in 
dilute nitric acid to absorb the hydrogen sulphide, and secondly 
through aqueous potash for absorption of hydrogen cyanide; in the 


latter solution, the usual tests for hydrogen cyanide may be made. 
J. W. L. 


Reaction of Sodium Nitroprusside with Alkaline and Alka- 
line Earthy Hydroxides. By H. Brunner (Chem. News, 60, 168). 
—Sodium nitroprusside produces an intensely yellow culoration with 
sodium, potassium, barium, or calcium hydroxide, but does not react 
with the soluble carbonates or hydrogen carbonates. 

By adding aqueous sodium nitroprusside to sodium hydroxide 
until an orange-colour appears, shaking with alcohol and allowing 
to settle, a deep-yellow oil separates, which ultimately solidifies to 
orange-coloured crystals. An aqueous solution of this salt gives 
coloured precipitates with metallic sults ; moreover, with acids it gives 
a green colour, becoming violet on exposure to the air, finally giving 
a green precipitate. D. 


Estimation of Glycerol by Oxidation with Permanganate in 
Acid Solution. By H. Griinwatp (Zeit. ang. Chem., 1889, 34—35). 
—Planchon’s method (Abstr., 1888, 1345) affords very service- 
able results; in 12 determinations, the mean error of a single result 
was 1°81 per cent. Potash in Liebig’s bulbs is, however, more suit- 


able than soda-lime for absorbing the carbonic anhydride. 
M. J. $. 


Copper Solution for the Estimation of Glucose. By E. 
Sotparnt (Chem. Centr., 1889, ii, 389—390; from L’Ovosi, 12, 
196—198).—The author recommends a more dilute solution of cupric 
sulphate in potassium hydrogen carbonate than that generally de- 
scribed under the name of ‘ Soldaini’s solution” (compare Abstr., 
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1989, 313). 3:464 grams of cupric sulphate (5 aq.) and 297 grams of 
potassium hydrogen carbonate are dissolved in 1 litre. 

This solution will detect 0°0005 gram of glucose in 10 c.c. of water 
by boiling with the reagent for 10 minutes. For quantitative pur- 
poses it is applied as when using Fehling’s reagent, approximate 
tests being first made, and finally the quantity thus found added all 
at once tu the copper solution and boiled for five minutes, when 
an excess of neither copper nor sugar should be present. 

J. W. L. 

Iodine Absorption of Essential Oils. By R. H. Davirs (Pharm. 
J. Trans. [3], 19, 821—824).—This paper records the results of the 
\ application of Hiibl’s reagent to determine the “iodine absorption ”’ of 
essential oils. *A weighed quantity of the oil was al'owed to remain 
all night with an excess.of the iodine solution. The differences 
were greater than those founid with fixed oils, as they ranged from 0 
to nearly 400 per cent. A table of the results obtained with 64 
essential oils and their derivatives shows the percentages obtained. 
Oil of almonds is nil, menthol 0°12, camphor 0°46 per cent. English 
and Japanese ofl of peppermint 43°5 to 57°7 per cent. ; but American, 
121°8 to 132°2.. Thymol and anethoil 171°5 to 182-9 per cent. 

R. R. 

Testing Oil of Peppermint for Adulterants. By H. W. Syow 
(Pharm. J. Trans. [3], 19, 1056—1058).—The author gives the 
results of his triels of some tests which have been proposed for 
detecting the presence of certain adulterants in. oil of peppermint. 
When 5 per cent. or more of alcohol has been added, the oil will be 
coloured distinctly red on agitating it for a few-seconds with a little 
magenta, which is msoluble in the perfectly pure oil. Oil of camphor 
may be detected by agitating two drops of the sample with a little 
nitric acid (sp. gr. 1:42), when a reddish-brown colour may appear, 
even. inthe absenee of oil of camphor, but this fades in two or three 
hours, while the: distinct red.colour due to the presence of this 
adulterant persists for two days. . For detecting turpentine, the optical 
test is not conclusive, as French oil of turpentine has itself left- 
handed rotation. ke non-solubility of turpentine in 80 per cent. 
alcohol fails to detect even 50 per cent. of it when mixed with oil of 
peppermint. Fractional distillation is useful, and when followed by 
determinations of the iodine ab-orption, trastworthy indications may 
be obtained in certain cases. Gold chloride in chloroform solution, 
boiled with a few drops of an essential oil, gives characteristic re- 
actions. Oil of turpentine reduces the solution quickly with little or 
no colour; oil of camphor acts slowly with only a faint-blue colour; 
oil of copaiba gives a fine blue solution which gradually loses its 
colour; oilof peppermint quickly gives a brown, changing into violet- 
ted. These reactions can, however, seldom be used with confidence, 
except under special circumstances. R. R 


Reactions of Essential Oils. By R. Wittiams (Chem. News, 60, 
175—176).—The author has examined a great number of essential 
oils with regard to their potash and iodine absorption, noting also 
their boiling points and specific gravities; a table of results is given. 
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In his opinion concordant results: have been obtained with oils of 
bergamot, caraway, cassia, cedar-wood, cinnamon, citron, citronelle, 
cloves, lemon, mace, nutmeg, orange, thyme; and verbena, and it is 
suggested that by examining these oils in this manner adulterations 
may be detected with certainty. Oils of aniseed, cajeput, eu- 
calyptus, juniper, lavender (various), spike, lemon grass, pennyroyal, 
peppermint (various), rosemary, rue, sage, and sassafras, did not 
yield concordant results, for which various causes are assigned, 
such as adulteration, difference in age, and change in composition. 
Oil of spike has a lower boiling pvint and a lower potash absorption 
than the more expensive oil of lavender. Oil of cinnamon has a lower 
gravity, boiling point, and potash absorption, but a much higher iodine 
absorption than the cheaper oil of cassia. At least two, and in some 
cases more samples of each oil have been examined. D. A. L. 


Reactions of Essential Oils. By R. A. Cripps (Chem. News, 
60, 236).—In reference to the iodine absorption of essential oils, 
attention is called to the importance of time and temperature in these 
reactions; the latter has already been recoguised by both R. H. 
Davies and H. W. Snow (preceding page), bat disregarded by R. 
Williams (preceding abstract). The author now compares the 
results obtained by Barenthin, Davies, Snow, and Williams; there 
are discrepancies which are probably due to want of uniformity as 
regards the two factors mentioned above. H. W. Snow, in a letter 
(Chem. News, 60, 245), points out that he found the iodine absorption 
extremely useful in connection with the examination of oil of pepper- 
mint for adulteration with oil of turpentine; he also gives references 


his own contributions and to the work of others on the subject. 
D. A. L. 


Tests for Fixed Oils. By F. X. Merk (Pharm. J. Trans. [3), 
19, 785).—A reaction proposed by Hirschsohn (Abstr., 1889, 658) for 
the detection of cotton-seed in other fixed oils was to mix 5 c.c. of the 
oil with 10 drops of a chloroform solution of gold chloride (1 gram 
in 200 c.c.), and to heat to 100°. The red coloration produced in 
from three to five minutes is found by the author not to be character- 
istic of cotton-seed oil, for he has obtained the like result with the 
oils of arachis, ben, poppy, sesame, walnut-kernel, &c. The paper 
contains extended lists of the gold chloride, and also of the silver 
nitrate reactions with these and many other kinds of fixed oils—pure, 


doubtful, and commercial. R. R. 


Estimation of Neutral Fats. By M. Grocer (Zeit. ang. Chem., 
1889, 61—62).—In the saponification of a neutral fat by alcoholic 
potash, it does not suffice to boil for half an hour with a bare excess 
of the alkali, but it is necessary that the excess should not be less 
than a certain amount. For 5 grams of fat, the residual alkali ought 
to consume at least 5 c.c. of semi-normal acid, otherwise saponification 
is very liable to be incomplete. This:may account for many of the 
recorded variations in the saponification equivalents of fats. 


M. J. S. 
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Phosphorescence of Copper, Bismuth, and Manganese in the 
Sulphides of the Alkaline Earth Metals. By V. Kuarr and 
P. Lenarp (Ann. Phys. Chem. [2], 38, 90—107).—The difference in 
the colour of the light emitted by the phosphorescent sulphides of 
metals of the alkaline earths when prepared by different methods, 
has hitherto been attributed to a difference in physical structure. 
The authors find, however, that the difference is really a chemical 
one, the above sulphides being, when pure, practically without phos- 
phorescence, and only exhibiting this phenomenon when containing 
traces of the sulphides of copper, bismuth, manganese, or some fourth 
metal not yet identified, the colour of the phosphorescence varying 
with the nature and proportions of the active sulphides present. The 
presence or absence of any of the above metals can readily be ascer- 
tained, as each gives rise to a characteristic band in the spectrum of 
the phosphorescent material, the position of which is always the 
same. The intensity of the phosphorescence increases with the 
amount of active sulphide present, up to a certain point, but, when a 
maximum is reached, any further addition causes a decrease in the 
intensity, and ultimately destroys the phosphorescence. The 
quantities of active sulphide necessary to produce the above maxi- 
mam are very small. In order to produce the brightest phosphores- 
cence, a third substance should be present in addition to the above. 
This consists of some colourless salt which is fusible at the tempera- 
ture required for the preparation of the phosphorescent sulphides. 
It will therefore form a thin layer on the surface of the sulphide, to 
which the active metal imparts a faint coloration, essential to the 
production of phosphorescence. H. C 


Refractive Indices of Gases. By T. P. Dare (Phil. Mag. [5], 
28, 268—271).—The author has observed certain empirical relations 
between the specific refractive energies of gaseous elements and 
between the logarithms of these values. Thus the logarithms of the 
specific refractive energies of nitrogen, chlorine, and phosphorus are 
identical, as also are those of sulphur and oxygen. The logarithms 
of the first three are double, and those of sulphur and oxygen 14 times 
that of hydrogen. The logarithm of the specific refractive energy of 
mercury is 8 times, and that of arsenic 9 times this quantity. Again, 
the specific refractive energy of oxygen is nearly double that of 
hydrogen, that of mercury 4 times, of arsenic 8 times, of sulphur 
12 times that of hydrogen. Amongst compounds, the log. specitic 
refractive energy of nitrous oxide is half that of carbonic oxide, 
whilst that of cyanogen is 6 times that of hydrogen. The author is 
engaged on the relations between the molecular weight and refraction 
of gases. H. K. T. 
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Refractive Indices of Salt Solutions, By B. Watrsr (Ann. 
Phys. Chem. (2), 38, 107—118).—The author finds from his own 
observations and those of others that the refraction of salt solutions 
is subject to laws similar to those for the reduction of the freezing 
point. Thus the index of refraction of a salt solution is proportional 
to the amount of salt dissolved. Solutions containing equal numbers 
of molecules of salts of monad metals with monobasic acids have the 
same refractive index, other similar solutions of salts of monad 
metals with bibasic acids have a refractive index which is practically 
double the above, and those of salts of diad metals have a refractive 
index which is three times that of the first. These laws hold even 
for concentrated solutions, and there is nothing to indicate the forma- 
tion of hydrates in any of the solutions examined. The behaviour of 
cupric chloride in solutions containing more than 11 per cent. of the 
salt is abnormal, as the refraction of such solutions is greater than it 
should be according to the above rules, and points to the existence of 
molecules of greater complexity in the more concentrated solutions. 
This is supported by the well-known difference in colour of the con- 
centrated and dilute solutions. A similar change is exhibited by 
potassium ferricyanide solutions at a concentration of 4 per cent. 
Fluorescein solutions were also examined up to a concentration of 
40 per cent., in order to ascertain if any other molecular change, 
than that already recorded (Abstr., 1889, 553) at 2 per cent., could 
be deteeted, but with negative result. H. C. 


A Standard Clark Cell. By H.S. Carnmarr (Phil. Mag. [5], 28, 
420—423).—The author finds that local action takes place in Clark 
cells owing to contact between the zinc and the mercurous sulphate, 
the temperature coefficient being thereby altered. He has con- 
structed a cell in which contact is prevented. The new cell hasa 
temperature coefficient less than that of Lord Rayleigh’s cell; more- 
over its temperature coefficient decreases with rise of temperature. 
The polarisation is negligible for external resistances greater than 
10,000 ohms. H. K. T. 


Electromotive Forces of Cells containing Mixed Salt Solu- 
tions. By G. F. R. Buocumann (Ann. Phys. Chem. [2}, 3'7, 564—575). 
—The E.M.¥. of the standard Clark cell, Hg | Hg.SO, | ZnSO, | Zu, 
decreases with rise of temperature, whereas that of the Helmholtz 
cell, Hg | Hg.Cl, | ZnCl, | Zn, increases. By mixing the chlorides 
and sulphates of the metals, the author hoped to obtain a cell that 
would remain unaffected by change of temperature, but a cell contain- 
ing mixtures in the proportions calculated to effect this result was 
found to differ but slightly from the chloride cell in its behaviour 
with respect to temperature. The author was therefore led to farther 
investigate the E.M.F. of cells containing mixed salt solutions. 
Copper and zinc were selected as electrodes, the copper being im- 
mersed in a solution of two copper salts contained in a porous pot, 
surrounded by a solution of two similar zinc salts in which the 
zinc electrode is placed. The salts used were the sulphates, 
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chlorides, and nitrates of the metals, in solutions containing 1 mol. 
of salt to 50 mols. of water, and the acetutes dissolved in the 
proportion 1 to 250. The results obtained with the various mixtures 
are tabulated and given in curveform. Cells containing the sulphates 
and chlorides, sulphates and acetates, and the chlorides and acetates 
give electromotive forces which practically correspond with the 
mean of those of cells containing the unmixed solutions, taken in the 
ratio in which the salts are mixed. The E.M.F. of the other cells 
containing the nitrates is usually below that thus calculated; but in 
the case of mixtures of nitrates and acetates containing a large 
excess of nitrate, the E.M.F. is greater than the theoretical. The 
exceptions in these latter cases are probably due to the fact that the 
salts have some chemical action one on another, which may in some 
way be connected with the partial dissociation which such salts 
undergo in aqueous solution. H. C. 


Specific Inductive Capacity of Water. By E. Conn (Ann. 
Phys.Chem. [2}, 38, 42—52).—The author confirms the former result 
obtained by himself and Arons (Abstr., 1888, 394) for the sp. ind. 
cap. of water, in this case using the method originally employed for 
liquids of low conductivity (Ann. Phys. Chem. [2], 28, 454). 


Variations in the Electrical Resistance of Nitrogen Peroxide 
with a Rise of Temperature. By J. J. Bocuskt (Compt. rend., 
109, 804—806).—Nitrogen peroxide has a very high resistance, but 
the conductivity becomes recognisable and measurable in presence of 
("01 to 0'1 per cent. of water. No absolute measurements were made, 
bat the relative resistances at different temperatures were determined. 
Concordant results were obtained with different methods of measure- 
ment. 

The resistance increases as the temperature rises, and above 70° 
the peroxide is an almost perfect insulator. Abrupt variations are 
observed between O° and 17°. Although a rise of temperature is 
accompanied by a definite and static increase in resistance, this is 
preceded by a temporary dynamic reduction of resistance, which is 
greater the more suddenly the compound is heated. This temporary 
variation is so considerable that it can readily be recognised if a lamp, 
or the body of the observer, is moved tuwards the tube containing 
the peroxide, provided that the latter is at a lower temperature. 

The phenomena are doubtless connected with the dissociation of 
the peroxide. Neither NO, nor N,Q, is decomposed by an eiectric 
current, and hence they are insulators when separate and when mixed. 
The dissociation produced by heat sets up atomic movements favour- 
able to the conduction of electricity by convection, and hence the 
resistance diminishes. These atomic motions soon cease, because the 
atoms form new molecules. A new condition of equilibrium is 
established, and the resistance acquires its normal static value. 

_ Ifthe peroxide is cooled suddenly, the variation of the resistance 
is always in the same direction, and no oscillations are observed 
similar to those produced by heating. C. H. B. 

r 2 
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Change in Freshly-prepared Solutions. By E. Pruirrer 
(Ann. Phys. Chem. [2], 37, 539—563).—The author has noticed in 
former experiments (Abstr., 1886, 115) that if a solution is allowed to 
remain for some length of time, the electrical conductivity often 
undergoes a termporary decrease, and that this continues until a 
minimum is reached, from which it again increases. The author now 
finds that this occurs with water which is left freely exposed in the 
ordinary way, but not with water which has been kept out of contact 
with the atmosphere or only exposed to purified air. The phenomenon 
is, therefore, in some manner due to the impurities of the atmosphere. 
The change becomes more pronounced if the solution is acidified 
slightly, and the more so the greater the amount of acid added, 
whereas basic substances produce just the opposite effect, and neutral 
salts are practically without action. As carbonic acid is among the 
acids which have the above effect, and ammonium carbonate is a much 
better conductor than free ammonia in aqueous solution, the change 
is in all probability not due to the ammonia in the atmosphere. It 
might, however, be due to organic impurities. H. C. 


Electrical Conductivity as a Means of Investigating the 
Interaction of Acids of Complex Function. By D. Brrruetor 
(Compt. rend., 109, 801—804).—The author has utilised determina- 
tions of electrical conductivity in order to determine the conditions of 
equilibrium between dilute saline solutions and aspartic acid, which 
combines the functions of a base and an acid. Solutions were em- 

loyed containing a gram-equivalent of the acid or salt in 100 litres. 
With this degree of dilution, variations in molecular conductivity 
with variations in the concentration of the solution, are sufficiently 
small to be negligible. 

The conductivity of a mixture of aspartic acid and sodium chloride 
indicates decomposition to the extent of 4 per cent., and precisely the 
same final system is obtained by mixing sodium aspartate with hydro- 
chloric acid, the decomposition in this case amounting to 96 per cent. 
In the first case, the addition of a second or third molecule of aspartic 
acid or sodium chloride has no appreciable effect. In the second case, 
if-two molecular proportions of sodium aspartate are mixed with one 
molecular proportion of hydrochloric acid, the observed conductivity 
is lower than that calculated on the assumption of complete decom- 
position, a result due to interaction between sodium aspartate and 
aspartic acid, and, in a much lower degree, between sodium aspartate 
and sodium chloride. A third molecular proportion of sodium aspar- 
tate exerts a slight but distinct additional influence in the same 
direction. C. H. B. 


Electrical Conductivities and Multiple Affinities of Aspartic 
Acid. By D. Berruetor (Compt. rend., 109, 864—867).—In this 
paper the author investigates the basic functions of aspartic acid, the 
methods of measurement being identical with those used in the 
investigation of its acid functions (preceding abstract). The addition 
of an equivalent proportion of hydrochloric acid to aspartic acid pro- 
duces a very marked diminution in the electrical resistance; this 
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indicates a reduction in the number of molecules, owing to combina- 
tion between the two acids. A second equivalent of hydrochloric 
acid produces about one-fifth of the reduction produced by the first. 
A second equivalent of aspartic acid produces half the reduction of 
the first, and a third equivalent produces one-fourth of the original 
reduction. 

The addition of aspartic acid to sodium aspartate increases the 
resistance, owing to the formation of a double salt, but the effect of 
successive quantities of aspartic acid gradually diminishes. 

The addition of an equivalent of sodium hydroxide to sodium 
aspartate is accompanied by a very considerable increase in resist- 
ance ; a second equivalent of alkali produces an effect only one-third 
as great, and this is true also of a third equivalent. A second equi- 
valent of aspartate has a comparatively small effect, and a third or 
fourth equivalent has still less. 

Sodium chloride and sodium aspartate, in equivalent proportions, 
form a small quantity of a double salt, but a further quantity of either 
salt has but little influence on the result. C. H. B. 


Correction of Thermometric Readings for the Column 
Outside the Heating Medium. By E. Rimpacu (Ber., 22, 3072 
—3075).—The author has made a large number of observations with 
various thermometers of Jena glass, in order to determine the cor- 
rection which must be made in the observed reading when only part 
of the mercurial column is surrounded by the heating vapour. The 
very numerous observations, which are given in tabular form, show 
that Kopp’s (Annalen, 94), Holtzmann’s (Handwérterbuch der Chemie, 
7, 368), and Thorpe’s (Trans., 1880, 160) corrections give results 
which are too low with long threads, and too high with short ones; 
the error in the case of long threads may be more than one degree 
when Holtzmann’s or Thorpe’s correction is employed. 

Mousson’s constant (Ann. Phys. Chem., 133, 311) has not a con- 
stant value in the case of high-registering thermometers, and the error 
in determining this constant, as recommended by Mousson, may 
amount to 0°7 degree. Wiillner’s value for ,/h/« is also variable. 

F. 8. K. 


Experimental Determination of the Ratio of the Specific 
Heats in Superheated Steam. By R. Conen (Ann. Phys. Chem. 
[2], 37, 628—633).—From the velocity of sound in superheated 
steam, the ratio of the specific heats k was determined by a method 
similar to that used by Strecker in the case of chlorine, bromine, and 
iodine. The mean value for k thus found was 1'287, the temperature 
varying from 144° to 300°; between these temperatures no change in 
the constancy of k being observed. From the equation of Clausius 
for the relation between volume, pressure, and temperature in any 
vapour, the values of k for other temperatures can be calculated, and 
sach a calculation gives a value of 1:333 at 95°, agreeing with that 
found by Jaeger (Abstr., 1889, 460) and other observers. The 
author does not, however, place reliance in such a calculation, as the 
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Clausius equation is no longer truly applicable to superheated 
vapours. H. C. 


Animal Heat and the Heat of Formation and Combustion 
of Urea. By Berruetor and P. Perit (Compt. rend., 109, 759—764). 
—The combustion of urea was readily effected in the calorimetric 
bomb, the heat of combustion for 1 gram being 25301 Cals., or 
CO(NH,). + O; = CO, gas + N, gas + 2H,0 liquid, develops 
+151°8 Cals. at constant volume, or +151°5 Cals. at constant pres- 
sure. The formation of solid urea from carbon (diamond) and its 
gaseous constituents liberates +80°8 Cals. The heat of dissolution 
at about 11° is —3°58 Cals., and hence the heat of formation in solu- 
tion in water (or urine) is +77*2 Cals., and its heat of combustion 
+160°9 Cals. 

The formation of solid urea and liquid water from carbonic 
anhydride and ammonia would liberate +31°1 Cals., and the forma- 
tion of the dissolved compound from dissolved carbonic anhydride 
and dissolved ammonia, would liberate +4°3 Cals. The formajion of 
urea from ammonium carbonate (both in solution) would absorb 
—64 to —80 Cals., and hence this change does not take place 
directly, but the reverse change liberates +64 to +8°0 Cals., and 
hence readily occurs under favourable conditions. The conversion of 
ammonium cyanate into urea liberates about +7°1 Cals. The com- 
plete combustion of urea liberates 11°8 Cals. less than the combustion 
of its constituents, if they were in the free state, but this complete 
oxidation only takes place under exceptional conditions. It seems, 
in fact, that nitrogen in the form of amido-compounds oxidises with 
much greater difficulty than carbon and hydrogen, is capable of being 
converted into ammonia, and when introduced into the organism in 
the form of food, is excreted again with a very small loss of its 
energy. C. H. B. 


Specific Gravity Apparatus. By Bamnacnuz and CommMetin 
(Bull. Soc. Chim. [3], 2, 196—198).—This apparatus is intended for 
the determination of the volume of vegetable products, such as fruits, 
roots, &c. By means of an iron plunger, the substance is kept im- 
mersed under the surface of mercury, contained in a vessel communi- 
cating by a (J-tube with a cylinder containing the same metal above 
the surface of which is placed coloured alcohol; any displacement of 
mercury in the former vessel causes the alcohol to enter an upright 
narrow, calibrated tube, and thus the volume of the mercury displaced, 
and consequently that of the substance, is determinable. 

T. G. N. 


Dissociation of Salts containing Water, and the Constitution 
of the Combined Water. By W. Mitier-Erzpacu (Ber., 22, 
3181—3182).—The author gives a list of salts containing water of 
crystallisation; those molecules of water which show a greater 
tension being placed in the table to the right and separated by a 


+ sign. 


GENERAL AND PHYSICAL CHEMISTRY. 


Na, HPO, + 2H,0 + 5H,O + 5H,0, 
Na.CO, + H,O + 9H,0, 

Na,B,0, + 5H,0 + 5H,0, 

Na,SO, + 10H,0, 

MgSO, + H,O + 5H,0 + H,0, 
NiSO, + H,O + 5H,0 + H.0, 
CoSU, + H,O + 5H,O + H,0, 
FeSO, + H,O + 3H,O + 3H,0, 
ZnSO, + H,O + H,O + 5H,0, 
CuSO, + H,O + H,V + H,O + 2H,0, 
MnSO, + H,0 + H,O + 3H,0, 
CaCl, + H,O + H,O + 24,0 + 2H,0, 
MgCl, + 4H,0 + 2H,0,* 


MnCl, + H,O + H,O, 

BaCl, + H,0 + H,0, 

NaS,O0, + 2H,0 + 3H,0, 
PbC,H,O, + 3H,0, 

NaC,H;0, + 3H,0, 

CaN,0, + 2H,0 + H,0 (?), 
CaN,0, + 4H,0, 

CaN.0, + 2H,O + H,O, 

ZnN,O, + 3H,0 + H,O + H,0, 
AIK(SO,). + 3H,0 + 9H,0, 
Al(NH,)(SO,4). + 3H,0 + 91,0, 
AlNa(SO,), + 6H,O + 6H;0, 
CrK(SO,). + 6H,O + 6H,0, 
BaH,O, + H,O + H,O + 5H,0 + H,0, 


CoCl, + 2H,O + 4H,0, 


NaBr + 4H,0, SrH,0, + H,O + 6H,0 + H,0. 


* Only decomposed to MgCl, + 4H,O. 


In the case of copper sulphate, the second and third molecules of 


water cannot be separated in this way at temperatures above 40°. 
F, 8. K. 


Osmosis with Living and Dead Membranes. By E. W. Rep 
(Brit. Med. J., 1890, i, 165—167).—See this vol., p. 277. 


Specific Volume of Aqueous Vapour. By C. Diererict (Ann. 


Phys. Chem. [2], 38, 1—26).—This paper deals with the deter- 
mination of the specific volume of water vapour saturated at 0°. 
The author has previously determined the heat of vaporisation of 


water at 0°, which is 596°8 cal. per gram, and now employs this 
quantity to determine the weight of water converted into vapour 
at 0°, and occupying a certain known volume. With the ice calori- 
meter, as small a quantity of heat as 0°03 cal. is still measurable, 
and therefore, although at 0° a volume of 5 litres would only con- 
tain 25 milligrams of saturated water vapour, this weight can be 
determined by the above method to within 0°2 per cent., the error of 
a direct weighing being about 4 per cent. The only other serious 
source of error is in the condensation which takes place on the surface 
of the glass, which is particularly marked if the vessel which is to 
contain the vapour is exhausted as far as possible. This error is very 
materially reduced by selecting a glass of as insoluble a variety as 
possible, boiling well with water to remove alkali, and allowing a 
small quantity of air to remain in the exhausted vessel. 

The results show that water vapour saturated at 0° obeys Gay- 
Lussac’s law for perfect gases down to the saturation point. The 
density of the vapour is 0°0048856 milligram / c.c., and therefore the 
specific volume at 0 °is 204°68 c.c. / milligram. Since water vapoar 
saturated at 0° behaves like a perfect gas, the density corresponds with 
that which might be deduced from Avogadro's law. The pressure 
which it exercises may, therefore, be calculated, and is found to be 
4619 mm. The above numbers are correct to within 0°5 per cent. 

H. C. 

Molecular Constitution of Isomeric Solutions. By G. Gore 
(Phil. Mag. [5], 28, 289—303 ; compare Abstr., 1889, 90, 200, 201, 665, 
and 810).—The author examines by means of the voltaic balance the 
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distribution of base when equivalent quantities of sulphuric and nitric 
acids and sodium hydroxide are brought together. According to the 
researches of J. Thomsen, the final result is the same whether sodium 
sulphate is added to nitric acid or sodium nitrate to sulphuric acid, or 
sodium hydroxide to mixed nitric and sulphuric acids. The author 
has examined the voltaic energies of two mixtures, one A, consisting 
of Na,SO, + 2HNOs, the other B, consisting of 2NaNO, + H.SQ,. 
The general results of the investigation are that the solution B pro. 
ceeds at once to the final distribution of soda between the acids (2rds 
of the soda to the nitric acid and 4rd to the sulphuric acid), whilst 
the solution A, if very dilute or mixed at a low temperature, shows a 
voltaic energy approaching that of its separate constituents, and that 
it is only after a very considerable lapse of time or after a short ebulli- 
tion that it approximates to the value found for B. Further, it has 
been found that a number of molecular compounds of the acids and salts | 
with one another are formed when A is first prepared. Hence the 
order of mixing has a considerable influence on the voltaic energy of 
the freshly prepared solution. In the solution B, the evolved nitric 
‘acid probably unites with an equivalent quantity of the free sulphuric 
acid. Loss of voltaic energy does not necessarily involve loss of*thermal 
energy, since the solution A absorbs heat when mixed, whilst B 
develops heat (Thomsen), both changes being accompanied by loss of 
voltaic energy. =. &. F. 


Inorganic Chemistry. 


Density of Fluorine. By H. Morssan (Compt. rend., 109, 
861--864).—Fluorine was obtained by electrolysis, as before, but a 
larger apparatus was used, and in order to purify the gas completely 
from hydrogen fluoride, it was passed through a platinum werm 
cooled to —50° by means of methyl chloride, and then through a 
platinum tube containing anhydrous sodium fluoride, which combines 
with hydrogen fluoride with great energy. The sodium salt is far 
preferzble to the potassium salt, because it is not hygroscopic. 

The pure fluorine was collected in platinum flasks of about 100 c.c. 
capacity, which had been previously filled with nitrogen. After being 
weighed, the fluorine was brought in contact with water, and the 
evolved gases were measured and analysed, a correction being made 
for any nitrogen which had not been displaced. 

The mean sp. gr. found was 1°265, whilst the value calculated from 
F = 19 is 1316. C. H. B. 


Autoxidation. By M. Travune (Ber., 22, 3057—3062; compare 
Abstr., 1889, 937).—A reply to Hoppe-Seyler (Abstr., 1889, 1106). 
The author is satisfied that he has proved that nascent hydrogen in 
presence of oxygen molecules has not a powerful oxidising action, as 
stated by Hoppe-Seyler, and also that the oxidising action of palladium 
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hydride cannot be attributed to nascent hydrogen. He criticises 
Hoppe-Seyler’s remarks very severely, and concludes by expressing 
the hope that his part in the discussion on autoxidation with Hoppe- 
Seyler may be ended. F. 8. K. 


Hydrogen Arsenide and Antimonide. By O. Bruyn (Ber., 
22, 3202—3207).—Hydrogen arsenide and hydrogen sulphide do not 
act on one another in absence of air at the ordinary temperature, 
either in the gaseous condition or in aqueous solution, even on ex- 
posure to direct sunlight. The admission of air quickly causes in both 
cases a precipitate of arsenious sulphide. It has been previously 
observed that hydrogen arsenide is itself acted on by air or oxygen, 
with formation of a black powder. An examination of this product 
has shown that its composition varies with the amount of air present, 
the gas being first oxidised to solid hydrogen arsenide, and then, if 
there be sufficient oxygen, to metallic arsenic. The above-mentioned 
formation of arsenious sulphide is, therefore, probably preceded by 
the formation of arsenic. 

If the mixture of hydrogen arsenide and sulphide is heated, sepa- 
ration of arsenious sulphide commences at about 230°. Separate ex- 
periments with hydrogen arsenide show that the latter commences to 
dissociate at 230°, and that in this case also the formation of arsenious 
sulphide is a secondary reaction. 

Hydrogen antimonide is at once decomposed by hydrogen sulphide, 
even in absence of air and light. On heating the former gas alone, 
dissociation commences at about 150°. The author proposes to make 
use of this fact for the detection of traces of antimony occurring 
together with arsenic, in other gases, such as hydrogen. For this 
purpose the gases are passed through a tube 0°8—1°‘0 metre in length, 
and heated by a liquid boiling at 208—210°. No arsenic whatever 
is deposited, and the antimony mirror may be further examined by 
the usual methods. H. G. C, 


Combination of Sodium and Potassium with Ammonia. 
By A. Joannis (Compt. rend., 109, 900—902).—When one equivalent 
of the alkali metal is brought in contact with 20 equivalents of liquid 
ammonia, and the ammonia gas is afterwards removed, its pressure 
rapidly diminishes. At a certain point, the pressure becomes constant ; 
in the case of sodium the pressure was 1700 mm. at 0°, and the com- 
position of the mixture Na + 53NH;. The exact composition varies 
with the temperature, notwithstanding the constancy of the pressure, 
and hence the product in the tube is not a definite compound. When 
a further quantity of the gas is removed, a solid substance with an 
intense copper-red colour is left, and the constant pressure observed 
may be regarded as the vapour pressure of liquid ammonia saturated 
with this solid. When only one molecule of ammonia is present for 
each atom of metal, no trace of liquid remains, and if still more 
ammonia is removed, the free sodium or potassium alone remains, and 
as this decomposition takes place at a constant pressure, it may be re- 
garded as true dissociation. Careful experiments gave 0°99 equivalent 
as the inferior limit, and 1:1 equivalent as the superior limit of the 
quantity of ammonia combined with one atom of the alkali metal, and 
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it may therefore be taken that the solid residue, which the author 
calls potassammonium or sodummonium, has the composition NH;K or 
NH,Na. C. H. B. 


Thiosulphates. By A. Fock and K. Ktiiss (Ber., 22, 3096—3101). 
—Potassium thiosulphate, 3K,S.,0,; + H.,O, separates in colourless, 
prismatic crystals when an aqueous solution of the salt is evaporated 
over sulphuric acid, and when the mother liquors are kept over sul- 
phuric acid for some time longer the salt separates in large, rhombic 
crystals, with 5 mols. H,O; these results agree with those previously 
obtained by Rammelsberg, Kessler, and Dépping. 

Lithium thiosulphate, Li,8,0, + 3H,0, crystallises in large, colour 
less, very deliquescent needles, and is soluble in alcohol ; when heated, 
it is decomposed into lithium sulphate and lithium sulphide. 

Ammonium thiosulphate, (NH,).S,0;, separates in anhydrous, 
colourless plates when an aqueous solution of the salt is evaporated 
over sulphuric acid; Rammelsberg found that the salt crystallised 
with 1 mol. H,O. F. S. K. 


Allotropic Forms of Silver. By M. C. Lea (Amer. J. Sci. [3], 
37, 476—491 ; and 38, 47—50, and 129).—The author considers that 
his own researches have established the existence of silver sub- 
chloride, although the experiments of Newbury, Muthmann, 
v. Pfordten, and others, have shown that there is at present no evi- 


dence of the existence of a silver sub-oxide, Ag,O. He points out 
that the fact that a substance will not pass through a dialyser merely 
proves that it is colloidal and not that it is not in solution. Further, 
many substences which undoubtedly form true solutions are carried 
down by gum when the latter is added to the liquid and then pre- 
cipitated by addition of alcohol. The products described in these 
papers differ from those obtained by v. Pfordten in that they readily 
amalgamate with mercury and evolve no gas when treated with 
dilute sulphuric acid. 

Silver can exist in three allotropic forms, or more probably in 
three modifications of the same form, the differences between the three 
being less than their differences from normal silver. They differ in 
colour and other physical properties, and in chemical activity ; they 
probably represent an active condition of silver of which the ordinary 
metal is a polymeride. The three modifications are as follows :— 

A. Soluble allotropic silver, which forms a deep-red solution, is matt 
black, blue, or green, when solid and moist, and brilliant metallic 
bluish-green when dry. 

B. Insoluble allotropic silver, derived from the preceding modifica- 
tion, dark reddish-brown when moist, and brilliant metallic bluish- 
green, like A, when dry. 

C. Gold-like allotropic silver, dark-bronze coloured when moist, but 
like burnished gold when dry. No soluble modification of this form 
seems to exist, but a copper-coloured variety is produced under 
certain conditions. 

All three modifications have certain properties in common. When 
dry they are very friable and are readily reduced to an impalpable 
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powder, differing markedly in this respect from normal silver. Their 
most striking property, however, is their power of drying with their 
particles in optical contact, and if spread while moist on paper or 
glass, they form mirrors of great perfection and beauty when dry. 
If these films are treated with solutions of the haloids, ferric chloride, 
or, best of all, sodium hypochlorite, very beautiful interference 
colours are obtained. The phenomena are quite different from those 
obtained with normal silver leaf under the same conditions. Very 
dilute mineral acids and moderately dilute acetic acid immediately 
convert allotrepic silver into grey normal silver without the evolution 
of any trace of gas. 

A. Soluble allotropic silver is obtained by the action of con- 
centrated solutions of ferrous citrate ora mixture of ferrous sulphate 
and sodium citrate on a concentrated solution of a silver sait. I1f the 
solutions are not very concentrated, a deep-red liquid is formed which 
may remain transparent for some time or may gradually deposit a 
black precipitate. Concentrated solutions should be used, the fol- 
lowing proportions being found to give the best results. A mixture 
of 200 c.c. of a 30 per cent. solution of ferrous sulphate and 280 c.c. 
ofa 40 per cent. solution of sodium citrate was added at once to 
200 c.c. of a 10 per cent. solution of silver nitrate. The liquid, which 
immediately becomes black, is vigorously agitated for several minutes, 
allowed to remain for 10 to 15 minutes, and the liquid then decanted. 
A large quantity of a lilac-coloured precipitate remains, but alters 
slowly even in contact with the mother liquor, and when it is drained 
the colour changes almost immediately to deep blue. It may be 
washed with a solution of sodium or ammonium citrate, sulphate, or 
nitrate, preferably ammonium nitrate, because, although completely 
soluble in pure water, it is quite insoluble in presence of 5 to 10 per 
cent. of these salts. A good plan is to add sufficient water to dis- 
solve nearly the whole of the precipitate and then sufficient am- 
monium nitrate to reprecitate it. The substance gradually changes 
whilst being washed and becomes less and less soluble. After wash- 
ing seven or eight times in the manner described, it was washed with 
alcohol of 95 per cent. to remove ammonium nitrate and then 
analysed: it contained 97°27 per cent. of silver and the filtrate from 
the silver chloride precipitate contained only ferric citrate. It 
retains water even after prolonged exposure in a dry vacuum, but 
becomes anhydrous at 100°; at low redness it gives off small quanti- 
ties of carbonic anhydride, but. no trace of either hydrogen or oxygen. 
These determinations were made after the substance had become 
insoluble, and hence it seemed possible that while in solution it 
might be combined with citric acid. Determinations of the silver 
and citric acid in a solution of the purified substance (which was 
proved by optical examination to form a true solution) gave the ratio 
of silver to citric acid in one case as 55°63: 1 and in another 193°7 : 1, 
results which show that the proportion of citric acid is variable and 
18 always very small. Some of the purified precipitate was dried at 
100°, mixed with water, and again evaporated to dryness; all the 
silver separated as grey normal silver and the liquid was quite 
neutral. Ifa perfectly neutral iron solution is used in the prepara- 
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tion of the substance, the liquid after reduction is either neutral or 
very faintly acid. If a solution of the purified lilac precipitate is 
mixed with a neutral solution of magnesium sulphate, the insoluble 
form, which consists of almost pure silver, is thrown down, but the 
liquid remains quite neutral. Possibly the silver is in combination 
with some neutral substance derived from citric acid, but if so, it 
must be some entirely new compound. Ballo has observed that the 
action of ferrous salts on tartaric acid produces a neutral substance 
of the same composition as arabin, CsHjO;. The change which the 
lilac precipitate undergoes daring purification and washing is indi- 
cated by changes of colour, and the constitution of the lilac pre- 
cipitate whilst under the mother liquor is still doubtful. If the 
precipitate is spread on paper, it is blood red while moist, blue with 
metallic lustre when half dry, and matt blue when quite dry. If 
dried in lumps, the colour and lustre vary considerably. 

B. Insoluble allotropic siiver is obtained from the preceding form 
by spontaneous change or by the action of certain salts. Alkaline 
sulphates, nitrates, and citrates precipitate soluble allotropic silver 
from its solutions, but it still remains soluble. Magnesium, copper, 
iron, and nickel sulphates, potassium dichromate, potassium ferrocya- 
nide, barium nitrate, and silver nitrate all precipitate it in an insoluble 
form. The soluble precipitate is blue or bluish-black; the insoluble 
form is brown and continually darkens while being washed. Am- 
monia dissolves the insoluble modification ; sodium borate and alkaline 
sulphates reconvert it into a soluble form, different however from 
the original. With a dilute solution of sodium borate, a brown solu- 
tion is obtained; with sodium or potassium sulphate, a yellow-red 
solution; with ammonium sulphate, a red solution. If concentrated 
solutions of these salts are used, the change into the soluble form 
takes place, but the substance does not dissolve until the salt has 
been washed away by pure water. Sodium nitrite added to a solu- 
tion of the soluble form partially converts it into normal silver and 
renders it quite insoluble evenin ammonia. In one case the insoluble 
variety became spontaneously soluble and formed a rose-red solution. 
In another case it separated very slowly and spontaneously from a 
solution in the form of short, black needles and thin prisms, which 
lost their crystalline form in contact with pure water but did not 
dissolve; it dried with a green, metallic lustre. It seems that pure 
water tends to produce a colloidal form, whether soluble or insoluble, 
whilst salts tend to produce a crystalline form. 

Analysis showed that the insoluble allotropic silver contained 97:96 
per cent. of the metal, the remainder being ferric citrate. It retains 
water in a vacuum but becomes anhydrous at 100”. 

When spread in the moist state over paper, it forms a green film 
with a brilliant metallic lustre. The green is a mixture of blue and 
yellow, one or the other predominating according to the direction of 
the illumination. The yellow is polarised in the plane of incidence, 
and the blue in a direction normal to that plane. All the products 
were more or less yellow, but the proportion of blue light varied con- 
siderably and is less the more prolonged the washing of the pre- 
cipitate. If some of the substance is precipitated by means of 
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magnesium or aluminium sulphate and is spread on paper without 
washing, the dry film has the appearance of a highly lustrous, bright- 
blue metal. When the moist substance is spread on glass, it forms 
very perfect mirrors when dry. 

C. Gold-like allotropic silver is obtained by the reduction of silver 
tartrate by ferrous tartrate in dilute solutions, but the permanency of 
the product depends on the details of the preparation and is greater 
the more completely air and light are excluded from the dry sub- 
stance. The following method gives a permanent product :—a 
mixture of 107 c.c. of a 30 per cent. solution of ferrous sulphate, 
200 c.c. of a 20 per cent. solution of sodium-potassium tartrate, 
and 800 c.c. of water is added gradually, and with constant 
stirring, to a mixture of 200 c.c. of a 10 per cent. solution of silver 
nitrate, 200 c.c. of the solution of the alkaline tartrate, and 8U0 c.c. 
of water. The precipitate is at first red, but changes to black, and 
when washed on the filter becomes bronze-coloured. If dried in 
lumps or in films on paper or glass, it has the colour and lustre of 
burnished gold. On glass it forms very perfect mirrors. It is very 
permanent when dry, but more liable to change while moist, and 
forms a copper-coloured variety, which however is still bright and 
permanent. While washing, it is important to keep the filter full of 
water. This modification contains 97°8 to 98°75 per cent. of silver, 
the remainder being ferric tartrate. © 

The specific gravities of B and C were determined after they had 
been left under water ina vacuum for a long time; sp. gr. of in- 
soluble allotropic silver = 958; sp. gr. of gold-like ailotropic silver 
=85l. Thesp.gr. of normal silver is 10°5, and that of finely divided 
precipitated silver 10°62. 

At 100°, a bluish-green film of B acquired a superficial bright- 
yellow colour, and a film of C under the same conditions became 
superficially blue, but these changes were confined to the surfaces. 

All three modifications are affected by light; A and B become 
brown after some hours, and the coppery modification of C becomes 
bright-yellow. A very bright bluish-green modification of B ob- 
tained by rapid and short washing acquired the colour of gold after 
one day’s exposure to sunlight ; samples which have been well washed 
yield a matt film on paper and become brown when exposed to light. 

The gold-like moditication acquires a somewhat purer yellow 
colour when exposed to light in absence of moisture, but in presence 
of moisture 3 or 4 days exposure to sunlight changes it into white 
normal silver of great beauty. Moisture alone tends to darken its 
colour. It is interesting to note that organic compounds of silver 
always yield grey or black, lustreless products when exposed to light. 

The modifications A and B are obtained by the reduction of silver 
citrate by ferrous citrate, and C by the reduction of silver tartrate by 
ferrous tartrate. No similar results are obtained by the action of 
ferrous oxalate on silver oxalate. C. H. B. 


Action of Light on Silver Chloride. By R. Hircucocx 
(Amer. Chem. J., 11, 474—480).—Finely divided precipitated silver 
chloride was allowed to settle on microscopic cover glasses, 
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carefully washed, and dried in a desiccator. In this way the 
thin glass slips are obtained covered with a very thin, semi-trans- 
parent layer of silver chloride. They were then weighed, placed in 
a tube through which a current of pure hydrogen was passing, and 
exposed to sunlight, the chlorine which was liberated being 
absorbed in silver nitrate solution and afterwards weighed. The 
glass slips with the silver chloride were weighed after the experi- 
ment. The loss of weight varied from 0°042 to 0°049 gram per 
gram of silver chloride; the chlorine absorbed by the silver nitrate 
was very slightly smaller in quantity than the loss in weight of the 
silver chloride. In one case the product gave up a considerable pro- 
portion of silver when heated with dilute nitric acid, and hence it 
would seem that decomposition had gone so far that the protective 
action of the unaltered silver chloride had to a great extevt been 
eliminated. C. H. B. 


Zine Hydrosulphide. By V. v. Zorra (Monatsh., 10, 807—812). 
—The author finds, contrary to the statement of Thomsen (Abstr., 
1879, 206), that when equivalent quantities of zinc sulphate and 
an alkaline hydrosulphide are mixed, the precipitate obtained has not 
the formula Zn(SH),, but must be regarded as having the composi- 
tion Zn;H,S,, = Zn(SH).,2ZnS. The production of this com- 
pound explains the evolution of hydrogen sulphide which takes place 
on adding an alkaline hydrosulphide to zinc sulphate; for the com- 
pound Zn;H,S, may be regarded as being formed from 3 mols. of the 
hydrosulphide by loss of 2 mols. of hydrogen sulphide. Thomsen 
further says (loc. cit.) that if zinc sulphate is treated with two equiva- 
lents of sodium hydrosulphide, no precipitate is produced, but the 
resulting solution is slightly opalescent; and concludes that sodium 
hydrosulphide behaves towards zinc sulphate in precisely the same 
way as sodium hydroxide. The author in repeating this experiment 
finds that about 20 per cent. of the sulphur present is evolved as 
hydrogen sulphide, but that long continued boiling does not cause 
the formation of a precipitate. If, however, a mixture of zinc sul- 
phate with four times its equivalent of sodium hydrosulphide is 
made, the slightly opalescent solution obtained is rendered turbid on 
boiling for a few minutes, or on treatment with acids, alkalis, or 
certain salts, and the precipitate is identical with the sulphide 
Zn;,H,S,, mentioned above. G. T. M. 


Crystalline Anhydrous Zinc Phosphate and Zinc Arsenate. 
By A. pe Scnutten (Bull. Soc. Chim. [3], 2, 300—302).—Zine 
chlorophosphate did not separate from the solution of normal tetra- 
hydrated zine phosphate in fused zine chloride, but rhombic prisms 
of anhydrous zinc phosphate were obtained from the melt; these 
havea sp. gr. of 3°998 at 15°, and melt at a red heat. The same sub- 
stance is produced by heating the hydrated salt with a concentrated 
solution of zinc chloride in sealed tubes at 250°. 

On evaporating to dryness arsenic acid solution containing excess 
of zine chloride, and subsequently fusing the product, prismatic 
erystals of anhydrous zinc arsenate were obtained having a sp. gr. of 


4°913 at 15°. 


a i en ee en ee 


. wT Va Sa 


ewe ES 


INORGANIC CHEMISTRY. 215 


Hence, zinc differs from magnesium and cadmium in not forming 
chlorophosphates and chlorarsenates (compare Abstr., “7 er 

Egyptian Blue. By O. Miintuivser (Dingl. polyt. J., 2'72, 144). 
—This blue pigment was used by the Romans in the first few 
centuries of the Christian era. It is said to have been discovered 
by Vitruvius in Alexandria, who prepared it by intimately mixing 
finely divided sand with sodium carbonate, adding copper filings to 
the mixture, moistening with water, moulding into balls, drying, and 
heating in clay pots until] the blue colour was produced. 

Fouqué has recently examined this colouring matter, and finds that 
its composition is that of a double silicate of calcium and copper, 
Ca0,Cu0,4Si0,. It has a sp. gr. of 3°04, and crystallises in lamine 
belonging to the dimetric system. The crystals exhibit dichroism, 
showing a pale-red colour when viewed by reflected light, and a blue 
colour when the light is transmitted. The blue substance resists the 
action of most chemical agents, and this fact explains the perfect 
state of its preservation in the wall paintings executed about 1900 
years ago. According to Fouqué, its preparation may be effected at a 
bright red heat from materials devoid even of traces of alkali. Ata 
higher temperature the blue is decomposed into cuprous oxide, 
wollastonite and a light-green, vitreous mass ; the higher the tempe- 
rature, the more of the latter is formed, until eventually wollastonite 
disappears entirely. The same author finds the method described by 
Vitruvius applicable, but prefers the use of potassium sulphate as 
flux. 

The brightness and fastness of this pigment, the fact that it resists 
atmuspheric influences and is not affected by most chemical agents, as 
well as the facility and cheapness of production, render it desirable 
that its manufacture should be again taken up. D. B. 


Nature of Steel. By Kosmann (Dingl. polyt. J.. 270, 190—192). 
The author reviews the theories of Rinman, Osmond and Werth, 
Miiller, Ledebur, and Baedeker, respecting the state in which carbon 
exists in steel. He does not agree with the assumption that carbon 
exists evenly alloyed with iron only in hardened steel, whilst in 
slowly-cooled steel it is dissolved by the iron in the form of the com- 
pound Fe,C, but considers that in rapidly-cooled steel the carbon is 
also chemically combined with the iron. D. B. 


Synthesis of Double Sulphides of the Alkali Metals and the 
Heavy Metals. By H. Brunner (Chem. Centr., 1889, ii, 554—555 ; 
from Arch, sci. phys. nat. Geneve, 22, 68—69).—The author has suc- 
ceeded in preparing the double sulphides of sodium and the metals of 
the iron-group by heating the oxalate of the heavy metal with sodium 
thiosulphate. Sodiwm iron sulphide crystallises in beautiful, bronze- 
red prisms; chromium sodium sulphide is a reddish-brown mass; 
whilst manganese sodium, cobalt sodium, and nickel sodium sulphides 
form lustrous, yellow, crystalline masses, readily oxidised on exposure 
to the air. These double sulphides are also formed when the alkaline 
carbonates are calcined with sulphur and the oxalate of the heavy 
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metal. The chromium sodium sulphide is also obtained by heating 
the double oxalate with sulphur. J. W. L. 


Nickeloxydiamine Nitrite. By L. Soret and F. Rosineau (Bull. 
Soc. Chim. [3], 2, 138).—To prepare this salt, ammonia solution of 
sp. gr. 0°924 (3 kilos.) and sodium nitrite (1 kilo.) are added to 
nickel sulphate (1 kilo.) dissolved in boiling distilled water (1 litre) ; 
the mixture is placed aside for 4—5 days, and the resulting crop of 
crystals, after washing, is recrystallised from a hot ammoniacal 
solution. Although the nickel salt used contained 3 per cent. of 
cobalt, the crystals of nickeloxydiamine nitrite produced were abso- 
jutely pure. T. GN. 


Double Fluorides of Antimony. By G. Sretn (Chem. Zeit.,13, 
357).— By evaporating solutions of antimonious fluoride with 
lithiam chloride or fluoride, the respective double salts SbF3,LiCl 
or SbF;,LiF are obtained ; they crystallise in hexagonal tables ; both 
are readily soluble in water without decomposition, the former being 
the more soluble ; the solutions have a slightly acid reaction. Am- 
monia precipitates flocculent, gelatinous antimonious oxide from these 
solutions; whereas the known double fluorides of antimony yield 
heavy precipitates. 

In mordanting experiments with tannin-aniline colours, 100 grams 
of potassium antimony tartrate, or 60 grams of lithium antimony 
fluoride, or 65 grams of lithium antimony chloride were employed, 
and the results obtained as regards the purity and beauty of colour 
were of equal value. 

Antimony fluoride does not form any useful double salts with 
potassium, sodium, or ammonium thiocyanate; in fact, the thio- 
cyanate decomposes, and especiaily with ammonium thiocyanate the 
solution of the double salt, when strongly evaporated, gives a pre- 


cipitate of antimony sulphide. ¥ &° 


Antimonates. By F. Eset (Ber, 22, 3044—3045).—The 
author has prepared the following compounds by adding excess of 
a concentrated solution of the metallic salt to a boiling aqueous 
solution of sodium antimonate (Na,H,Sb,0; + 7H,O) :—Barium 
antimonate, BaSb,O, + 5H,0; Beryllium antimonate, BeSb,0,; + 
6H,0; silver antimonate, Ag.Sb,O, + 3H,0; copper antimonatr, 
CuSb,0, + 5H,0; cadmium antimonate, CdSb,0, + 6H.0; lex! 
antimonate, PbSb,O, + 5H,0; zine antimonate, ZnSb,0, + 5H,.); 
manganese antimonate, MnSb,O, + 5H.0; amorphous cobalt an'i- 
monate, CoSb.0, + 6H,0; the crystalline salt, CoSb,0, + 12H,0; 
amorphous nickel antimonate, NiSb,O, + 6H,0; the crystalline salt, 
NiSb,O, + 12H,0; the ferric salt, Fe,0,,Sb,0; + 7H,O; and the 
aluminium salt, Al,O;,Sb,0; + 9H,O. F. S. K. 


Behaviour of Bismuth with Sulphur and Selenium. By P. 
A. vy. Scnerpensera (Chem. Centr., 1889, ii, 643—644; from Mitt. 
phaim. Inst. Erlangen, 2 Heft, 1—12).—The autbor has not succeeded 
in preparing a higher sulphide of bismuth than the trisulphide, 
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although an oxysulphide, Bi,O,S, is formed when bismuth pent- 
oxide, suspended in boiling benzene, is treated with dry hydrogen 
sulphide. 

Attempts to prepare double sulphides, similar to those described by 
Schneider (Ann. Phys. Chem., 91, 404), but with a larger proportion 
of sulphur, by heating the pentoxide with concentrated potassium 
hydrosulphide solution in a sealed tube, only resulted in the formation 
of the lower oxide. If, however, the pentoxide is fused with potassium 
polysulphide, the compound Bi.S;.K,S remains as a crystalline mass. 

With selenium, the double salt Bi,Se;,K,Se may be prepared in like 
manner. J. W. L. 


Platinum Tetrafluoride. By H. Moissan (Compt. rend., 109, 
807—809).—F luorine, free from hydrogen fluoride, does not attack pla- 
tinum below 100°, ard combination does not take place readily below 
500—600°. In presence of hydrogen fluoride, the reaction takes place 
far more easily, even in the case of liquid hydrogen fluoride saturated 
with fluorine. Platinum tetrafluoride is obtained by heating a bundle of 
platinum wire to dull redness in a thick platinum tube or a fluor-spar 
tube through which a current of fluorine is passed. As soon as 
combination is complete, the product is transferred to a perfectly dry 
tube. It forms a deep-red, fused mass or chamois-yellow crystals 
resembling anhydrous platinum tetrachloride, is extremely hygro- 
scopic, and cannot be kept for a long time even in a well-corked and 
carefully-dried tube. When thrown into a small quantity of water, a 
tawny coloration is first produced, then heat is rapidly developed, and 
decomposition takes place with formation of hydrogen fluoride and 
hydrated platinum dioxide. Very dilute solutions are more stable, 
but the same change takes place inimediately if the liquid is heated. 
This reaction explains Fremy’s failure to obtain platinum tetra- 
meri by the action of hydrofluoric acid on hydrated platinum 

ioxide. 

When platinum fluoride is heated, it yields fluorine and metallic 
platinum, the latter being left in a crystalline form, a result which 
supports Daubrée’s views on the mineralising effect of fluorine. 


C H. B. 


Mineralogical Chemistry. 


Composition of Roumanian Rock-salt. By Isrrami (Bull. Soc. 
Chim. [3], 2, 4—8)—This mineral, which is mined in the Carpa- 
thians, contains Y8—99°8 per cent. of sodium chloride. Some varieties 
have a definite odour of petroleum, which in some cases is contuined 
in the mineral to such an extent that explosions have occurred. The 
variety known as “ puturosa” contains as much as 117 c.c. of gases 
| ong kilo.; the gas obtained from Dolftana salt yielded on analysis 
25 per cent. of unsaturated hydrocarbons and 19°6 per cent. of oxygen, 
but no carbonic anhydride. T. G. N. 

VOL. LVI, q 


218 ABSTRACTS OF CHEMICAL PAPERS. 


Kobellite from Colorado. By H. F. Ketter (Zeit. Kryst. Min., 
17, 67—72).—This mineral, from the Silver Bell mine, Ouray, is 
fine-grained, somewhat fibrous, and exhibits no crystalline form. 
It has a sp. gr. of 6334. The analyses lead to the formula 
2(PbAg,Cu,)S,(SbBi).S;. This does not agree with Rammelsberg’s 
formula, Pb;BiSbS,. The mean of four analyses was as follows :— 


8. Bi. Sb. Pb. Ag. Cu. Fe. Zn. Gangue. Total. 
18°39 2840 755 3616 3°31 2°59 150 039 045 98:74 
B. H. B. 


Aurichalcite. By A. Betar (Zeit. Kryst. Min., 17, 113—127).— 
In the aurichalcite of Temperino, Delesse detected the presence of 
calcium. Other chemists regard this as merely a mechanical im- 
purity in the material analysed, and believe that aurichalcite is 
nothing more than a compound of copper and zinc hydrated carbon- 
ates. Analyses were made of aurichalcite (1 and 2) from Moravicza, 
(3) from Campiglia, and (4) from Sardina, with the following re- 


CuO. ZnO. Fe,03;. H,0. CO ... 
20°39 54°70 — 13°53 11°38 
NY 
21°43 53°57 — 26°78 
20°20 55°51 — 26°50 
58°72 2°17 22°97 


All four analyses lead to the formula CuCO;, + 3Zn(HO),. 

In conclusion, the author gives the results of experiments made 
with the view of preparing aurichalcite artificially. He finds that the 
statement of Delesse, that aurichalcite re-crystallises out from solu- 
tions of the mineral in ammonium carbonate, is not correct. 


B. H. B. 


Messelite, a New Mineral. By W. Murumann (Zeit. Kryst. 
Min., 17, 93—94).—This mineral forms radiated masses of brown or 
colourless tablets in a bituminous shale embedded in the lignite of 
the Messel mine in Hesse-Darmstadt. The crystals were found 
optically to be triclinic. Analysis gave the following results :— 


P,0;. CaO. FeO. MgO. MnO. 4H,0. _ Insol. Total. 
37°72 3111 15°63 145 trace 12°15 140 99°46 


These results correspond with the formula (CaFeMg)PO,): + 
24H.O. Messelite differs from fairfieldite by the absence of man- 
ganese and by the different proportion of water. B. H. B. 


Mazapilite, Anhydrite, Eleonorite, &c., from North America. 
By G. A. Konia (Zeit. Kryst. Min., 17, 84—92).—1. Mazapilite 1s 
the name given by the author to an extremely rare mineral from the 
Jesus Maria Mine, Mazapil, Mexico. The crystals belong to the 
rhombic system, the axial ratio being a:b: ¢ = 0°8616:1: 9°9969. 
Analysis gave— 
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As,O,. Sb,0;. P,O;. Fe,03. CaO. H,0. Total. Sp. gr. 
43°60 025 O14 3053 1482 983 9917 3°582 


Formula: Ca;Fe,(AsO,),(OFe-OH), + 5H,0. 

2. Anhydrite——This mineral was found at the Darby tunnel, seven 
miles from Philadelphia, in the unusual form of crusts consisting of 
parallel prisms on the plagioclase and augite of a diabase. The sili- 
cates of the rock exhibited no trace of decomposition. 

3. Eleonorite from Arkansas.—A strongly dichroic crystal in a 
geode of dufrenite, from Sevier Co., Arkansas, was identified by the 
author as Streng’s eleonorite. As all the water was driven off at 280°, 
Streng’s formula, Fe,P,O.. + 8H,O, is preferable to that of Groth, 
Fe,(OH)3(PO,)2 + 24H,0. 

4. Minerals from Franklin, New Jersey—At this well-known 
locality the following minerals have recently been met with :— 
Chloanthite, arsenic-nickel, fluorspar, apatite, and hydrated nickel 
silicate; the latter on analysis gave— 


Si0.. NiO. CaO. MgO. ZnO. FeO. 4H,0. As,0;. Total. 
31v2 38:22 070 042 400 245 1658 477 97:96 
B. H. B. 


Pseudobrookite, from Havredal, Norway. By A. CepErstrém 
(Zeit. Kryst. Min., 17, 133—136).—This mineral was first analysed by 
Koch and Lattermann. Owing to want of material, the analysis 
could not be made with accuracy. The discovery of large crystals at 
Havredal has enabled the author to make an analysis of carefully 
selected material, the results being as follows :— 


Author. Koch. Lattermann. Calculated. 
Ignition...  — 0-69 — _ 
56°42 42°29 48°64 56°54 
52°74 46°79 43°46 
g 4°28 4°53 wee 
Total .... 100°68 100°00 99°96 100°00 


The last column gives the percentage composition calculated from 
the formula Fe,(TiO,)s. B. H. B. 


Chemical-mineralogical Theories. By V. Goupscumipr (Zeit. 
Kryst. Min., 17, 25—66).—This memoir is divided into three sec- 
tions: (1) on the varieties of isomorphism, (2) on symbols and 
formule, and (3) on the formule of the silicates. The two first sec- 
tions serve as an introduction to the views propounded in the third. 
By the introduction of letters, the author endeavours to simplify the 
formule of silicates. Thus he employs the symbols— 


E for R’,0, or R",0,, representing SiO,, 
A for R’,R™',0, representing Si,0,, 

R, for R™!,0,, representing Si,O,, 

Si for SiO,, 

Si, for Si,0,, &e., 
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so that, for example, — would be the abbreviated formula for 


albite. Further, he employs symbols for the silicate molecules of 
more frequent occurrence; thus the hornblende molecule is H = 
wat O,, and the nepheline molecule N = ASi,. 

B. H. B. 
Artificial Preparation of Wollastonite, By E. Hussax (Zeit. 
Kryst. Min., 17, 101).—In these experiments, a glass composed of 
3(Na,0,Si0,) + 2(Ca0,B,0;) was melted, and, on cooling, was found 
to be free from bubbles, crystals, and crystallites. Mixed with 
CaSiO, (1 mol.), the mass on cooling was found to be full of bubbles 
and fissures, and on the sides of the crucible there were a few im- 
perfect, columnar, colourless, minute crystals. When more CaSiQ, 
(2 mols.) was added, the colourless columns increased in number, and 
formed into a radiated globule. The mixture of the glass and 3 mols. of 
CaSiO; on cooling became completely crystalline. A number of hex- 
agonal tablets were present, but the minute columns still predominated. 
The tablets belong to the hexagonal, optically positive calcium sili- 
cate, whilst the columns are crystals of wollastonite extended in the 

direction of the axis of symmetry. B. H. B. 


Leucitophyre from Persia. By V. Sreinecke (Zeit. Kryst. Min., 
17, 110—11L; from Zeit. Naturwiss., 60, 4).—At Koschkserai 
Maraud, in a magma of orthoclase, plagioclase, nepheline, augite, 
leucite, and magnetite, there are found crystals of leucite, augite, 
olivine, sanidine, and nepheline. The leucite gave on analysis— 


SiO,, CaO. MgO. MnO. Al,O;. Fe,0; K,0. Na,O. Ignition. 
5454 099 O25 trace 2214 174 1983 O71 1°33 


An analysis of the augite is also given. B. H. B. 


Nosean-bearing Ejections from the Laacher See. By L. L. 
Huspard (Zeit. Kryst. Min., 17, 208; from T'schermak’s min. Mitth., 
8, 356—399).—In the ejections found at the Laacher See, nosean is 
principally confined to geodes, and in its formation in a trachytic 
rock, sanidine has, in many cases, been produced. The latter occurs 
in radiated masses, and gave on analysis the following results :— 


SiO,, Al,O;. Fe,0; CaO. MgO. Na,O. K,O. Total. Sp. gr. 
65°36 21:19 045 0°56 trace 677 572 100°05 2°556 
B. H. B. 


Wiluite. By R. Prenven (Zeit. Krys. Min., 17, 94—97).—The 
author has made an exhaustive investigation of the physical pro- 
perties of the idocrase of Wilui, and proves that this so-called wiluite 
differs considerably from idocrase proper. B. H. B. 


Two Analyses of Mica. By A. Becker (Zeit. Kryst. Min., 17, 
128—132).—The author has analysed (1) biotite and (2) muscovite 
of remarkable purity, carefully isolated from the gneiss, 338 metres 
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below the surface, at a mine at Halsbriicke, near Freiberg, in Saxony. 
The analytical results were as follow :— 


SiO,. TiOs. Al,03. Fe.O3. FeO. MnO. MgO. K,0. 
3470 458 1717 211 19°05 050 952 891 
46°74 152 3256 155 092 — 118 10°37 


Na,O.  4H,0. F. Total. 
1°24 3°56 0°20 101°54 
1:02 3°55 — 99°41 


The formule of the two minerals are— 


(1) 5(KNaH),SiO, + 8(FeMnMg),Si0, + 3(Al,Fe:).(SiO,)s. 
(2) 2(KNaH).SiO; + (Al, Fez) 2(SiO,)s. B. H. B. 


Chemical Composition of Vesuvian. By J. H. Vocen (Zeit. 
Kryst. Min., 17, 215—216).—The author gives the results of analyses 
of nine specimens of vesuvian from different localities :—1l. Cziklowa, 
yellowish-green crystals, sp. gr. 3°38, directly determined water 1°53 
per cent.; 2. Beeco della Corbassera, Ala, yellowish-green masses, 
sp. gr. 3°386, H,O 1:11; 3. Canzocoli, near Predazzo, large, yellowish- 
brown crystals, sp. gr. 3°404, H,O 1:57; 4. Zermatt, dark-brown 
crystals, sp. gr. 3°488, H,O 1°05; 5. Egg, sp. gr. 3406; 6. Haslau, 
dark-brown masses, sp. gr. 3°419; 7. Sandford, brown crystals, 
sp. gr. 3419; 8. Eker, sp. gr. 3328; 9. Arendal, large, dark-brown 
crystals, sp. gr. 3°38. 


| 
1 | 2. 3. 


.| 87°00 37 aa 36°29] 37°49] 36°68) 36°96 37-49 

0°12) 0-40) — 1°20; 0-41! 1°35 — 
1°53} 2°94) 3-85] 4°68] 2°62| 2°43 2-79 
0°83, 0°62} 1°23) 1-09 6| 2°47; 3:08 
.| 17°51 17°12| 16°31) 14°74 16-70] 16-18' 16°03 
...| 85°56) 34°35] 36°01! 85°43 34°97] 35°11| 33°84 
.| trace | trace| — | trace | trace | trace | 0°37 
3°82) 3°56] 2-70) 2 42, 2°51) 2°67| 2°13 
0-02 0°36] 0-23) 0°66) 0°25] 0°12) 0-16 
..| 0°51} 0-29) 1-36 0-18) 1:18] 1-25] 1-83 
se eeeececees| trace | trace | trace | trace! 1°32) 1°70 1°92 
Ignition ......| 2 61] 2°99) 8°41] 2-78} 1°15 0°86 1°25 


| 
Total .... |100°51 100 °81/101 *39/100 67/100 °55,101° —— 89 


| | 


Petrography of South-West Africa. By H. Wutr (Zeit. Kryst. 
Min., 17, 199—200; from Tschermak’s min. Mitth., 8, 193—238).— 
The author gives analyses of scapolite from the scapolite-gneiss of 
the copper mine, and of Husab on the Tsoachaub, to the east of Wall- 
fisch Bay. Analyses are also given of augite from the same rock, of 
wollastonite from the wollastonite-augite-gneiss of Reed, and from 
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the wollastonite-diopside rock of the copper mine. Epidote from 
Diepdal gave on analysis the following results :— 


Si0,, Al,O;. FeO; MnO. CaO. Ignition. Total. Sp. gr. 
37°04 22°99 1419 trace 24°09 2°16 100°47 3°40 
B. H. B. 


Meteorite from Phu-Hong. By S. Meunier (Compt. rend., 109, 
875—878).—This meteorite fell on September 22nd, 1887, at Phu- 
Hong, in Cochin China. It has a granular and even oolitic fracture, 
which is of a violet-grey colour, and the polished surface gives Wid- 
mannstatt’s figures. Under the microscope, it is seen to consist of a 
transparent matrix, with opaque ramifying filaments and irregular 
granules. The transparent portion consists of peridote and magne- 
sium pyroxene ; the needles are arranged in very numerous spheroidal 
masses or chondrites. 

The sp. gr. of the meteorite at 12° is 3°601; 35°37 per cent. is 
magnetic; 29°62 per cent. is soluble in hydrochloric acid, and 35°12 
is not attacked by the acid. The magnetic portion contains 91°22 
per cent. of iron and 9°05 per cent. of nickel, with distinct traces of 
cobalt. The composition of the soluble and insoluble non-magnetic 
portions are given in the following table :— 


SiO, MgO. CaO. Na,O. FeO. Al,O;. Cr,0;. Mn. 
Insoluble.. 63°60 28°48 1°91 087 410 1:22 0°92 trace 
Soluble ... 40°09 4597 — — 1400 — a= 


The meteorite belongs to the type limerickite, and the author 
discusses the claims of certain other meteorites and terrestrial rocks 
to be included in the same type. C. H. B. 


Analysis of Water from the Roundwood Colliery. By J. F. 
Cuerves and J. C. Puarts (J. Soc. Chem. Ind., 7, 729).—The sample 
was taken at a depth of 500 yards from the surface, and at a distance 
of 1,800 yards from the bottom of the shaft. The temperature was 
19°, and the sp. gr. 10622. Analysis gave the following results 
expressed in grams per litre :— 


SiO, Al,O;and Fe,0;. BaCl, MgBr, MgCl, CaCl, NaCl. Totals. 
0°129 0-019 0292 0413 5°087 22°850 67:351 96°141 


Chlorine required 
Chlorine found 


The water contains a large amount of gases dissolved in it, prominent 
among them being marsh gas. D. B. 
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Constitution of Petroleum. By J. A. Le Bet (Bull. Soc. Chim. 
[3], 2, 305—307).—The author considered that normal paraffins might 
alone be present in petroleum, the occurrence of the secondary paraffins 
being due to isomeric change occurring daring its manipulation. He 
found, however, after isolation of the amylenes from natural petr- 
oleum, and subsequent treatment with concentrated hydrochloric acid 
in the cold, that dimethylethyl chloride boiling at 86° was obtained, 
which proves the occurrence of other than normal paraffins in 
petroleum, and according to him negatives the fermentation theory 
of petroleum formation, since no fermentation is known which 
produces both classes of compounds at a time. T. GN. 


Diallyl Tetrabromides. By G. Waaner (Ber., 22, 3056—3057). 
—The author has previously stated that diallyl is probably a mixture 
of two isomerides (compare Abstr., 1889, 226), a view which, if 
correct, would explain the existence of the two tetrabromides, 
C,H, Br; Ciamician and Anderlini (this vol., p. 20), in assnming 
that these two bromides are geometrically isomeric, have probably 
overlooked the author’s previous paper. F. S. K. 


Action of Hydrocyanic Acid on Calomel. By Fovuquer 
(J. Pharm. [5], 20, 397—400).—The statement that corrosive 
sublimate is produced by the action of hydrocyanic acid on calomel 
is incorrect. Mercury is set free with the formation of mercuric 
cyanide and hydrochloric acid in equivalent quantities. The reaction 
is almost always incomplete; but it may be started again by 
neutralising the free hydrochloric acid. é % 


Ammoniomercuric Cyanides. By R. Varer (Compt. rend., 109, 
903—904).—Alcoholic ammonia is saturated with mercuric cyanide, 
a current of ammonia gas being passed throngh the liquid while 
solution is taking place. The solution is heated at 50° to 60°, again 
saturated with dry ammonia, and allowed to cool. After some time, 
it deposits transparent, prismatic needles of the compound 
HgCy.,2NH;, which become opaque and rapidly lose ammonia when 
exposed to the air. At 100°, it loses the whole of the ammonia in a 
few hours, 

If concentrated aqueous ammonia is saturated with mercuric 
cyanide, mixed with more ammonia, and cooled, it yields long, white, 
prismatic needles of the compound HgCy.,2NH;,4H,0; this readily 
loses water and ammonia on exposure to air, although it is more 
stable than the preceding compound. At 100°, it decomposes com- 
pletely, and mercuric cyanide is left. 

The compound HgCy,,NH; is obtained in small, hard, transparent 
crystals by heating aqueous ammonia with a large excess of mercuric 
cyanide in a closed vessel at 40°. It dissolves in ammonia, alters 
when exposed to air, and loses all its ammonia at 100°. The action 
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of dry ammonia on finely-powdered mercuric cyanide yields a 
yellowish-white product of the composition 10HgCy,,N H;. 

If ordinary ammonia is saturated with mercuric cyanide, mixed with 
one-tenth its volame of ammonia solution, and cooled to 0°, it yields 
small, white crystals of the compound HgCy2,NH;,5H.0, very soluble 
in aqueous or alcoholic ammonia, very unstable when exposed to air. 
At 100°, it loses the whole of its water and ammonia. 

C. H. B. 


Interaction of Haloid Salts of Mercury and Zinc. By R. 
Varet (Compt. rend., 109, 809—812).—A concentrated solution of 
zinc bromide is added drop by drop to a boiling saturated solution of 
mercuric cyanide, with vigorous agitation. The greater part of the 
precipitate redissolves, but the liquid remains turbid. It is filtered 
and allowed to cool, when it deposits white crystals of the compound 
Hg, ZnBr,Cy, + 8H,0, which alters little, if at all, on exposure to 
air, is somewhat soluble in water, and becomes anhydrous at 100° or 
in a vacuum. When the hydrated compound is heated, it loses water, 
blackens, and decomposes into mercury, cyanogen, mercuric bromide, 
and zinc carbonate. Nitric acid converts it into zinc nitrate, mercuric 
cyanide, and mercuric bromide, hydrocyanic acid being evolved. Dry 
ammonia expels the combined water, and forms a compound, 
Hg.ZnBr,Cy, + 2NH;, which loses ammonia when exposed to air, and 
is decomposed by water. 

That this compound has the constitution ZnCy,,HgCy.,,HgBr, + 
8H,0, and is not a compound of mercuric cyanide with zine bromide, 
is proved by the following facts. Potassium iodide added to the 
aqueous solution produces at first a precipitate of zinc cyanide, fol- 
lowed by a precipitate of mercuric iodide; and Berthelot has shown 
that potassium iodide combines with mercuric cyanide with liberation 
of heat, but has no action on zine cyanide. Cupric sulphate liberates 
cyanogen, and produces a peach-blossom coloured precipitate of 
mercuric cupric bromo-cyanide. 

The addition of zinc cyanide to a boiling concentrated solution of 
mercuric bromide yields the same compound, and it is evident that 
its formation limits the action between mercuric bromide and 
cyanide and zinc cyanide and bromide, whatever may be the arrange- 
ment of the atoms in the initial system. C. H. B. 


Mannose. By E. Fiscner and J. Hirscusercer (Ber., 22, 
3218—3224).—The mannose employed in these experiments was 
obtained from vegetable ivory nuts by a modification of Reiss’ method 
(Abstr., 1889, 687), instead of by the oxidation of mannitol. Com- 
parative experiments made with mannose from the latter source 
showed the complete identity of the two sugars. The method of 
preparation was as follows: Sifted ivory-nut shavings (1 part) were 
digested with 6 per cent. hydrochloric acid (2 parts) on the water- 
bath for six honrs, filtered hot, the residue pressed and again ex- 
tracted with water. The brown solution, after treatment with animal 
charcoal, was neutralised with caustic soda solution, and an excess of 
phenylhydrazine acetate added. The resulting hydrazone was puri- 
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fied and converted into mannose by the method previously described 
(Abstr., 1889, 481). 

Mannonic Acid.—For the preparation of this acid, a solution of 
mannose (1 part) in water (5 parts) is mixed with bromine (2 parts) 
at the ordinary temperature, frequently shaken, and allowed to 
remain 24 hours after the bromine has dissolved. The latter is then 
eliminated in the usual manner, and the resulting solution of man- 
nonic acid converted into the phenylhydrazide, C;zHi,N,0,, by Fischer 
and Passmore’s method (this vol., p. 152); this forms small, colour- 
less, brilliant prisms which melt at 214—216° with decomposition, 
are soluble in hot water, but sparingly in cold water or alcohol. It 
may also be obtained directly from ivory nuts in the following manner: 
The ivory-nut shavings are heated with 6 per cent. hydrochloric acid, 
and the solution treated with animal charcoal as previously described. 
The quantity of mannose in solution is determined by precipitating a 
known quantity with phenylhydrazine, and for every part of sugar 
found, 2 parts of bromine added to the solution. The whole is 
frequently shaken until all the bromine has dissolved, and then 
allowed to remain. After evaporating off the free bromine, the solu- 
tion is nearly neutralised with lead carbonate, filtered, precipitated 
with lead acetate solution, and again filtered. The filtrate may be 
then converted into the hydrazide as before. The latter, after re- 
crystallisation, is decomposed by boiling baryta-water, the liberated 
phenylhydrazine extracted with ether, and the boiling liquid exactly 
precipitated with sulphuric acid. The filtrate, on evaporation, leaves 
a syrup, which solidifies to a slightly brown, crystalline mass. This 
is extracted twice with a little alcohol, and the residual white com- 
pound recrystallised from this solvent. The crystals obtained form 
stellate groups of colourless needles, and have the composition 
C.H,O., and are therefore the lactone of mannonic acid ; this melts at 
149—153°, is readily soluble in water, but less so in alcohol. Its 
aqueous solution is dextrorotatory, [a]p = 53°81, and has a neutral 
reaction, but quickly dissolves carbonates on boiling, forming salts of 
mannonic acid. The calcium salt, (CsH,O;),Ca + 2H.0, forms 
microscopic prisms. ‘l'he strontium salt, with 3 mols. H,0, crystallises 
from alcohol in small prisms. The barium salt has not yet been 
obtained crystalline. 

_Mannonic acid is oxidised by nitric acid to a bibasic acid, which 
differs from saccharic and metasaccharic acids, and seemingly also 
from isosaccharic acid. This compound is undergoing further exami- 
nation. 

The authors have previously stated that mannose undergoes fer- 
mentation with yeast, and they have been able to confirm this by a 
repetition of the experiment with larger quantities. A 5 per cent. 
solution, when mixcd with fresh yeast at the ordinary temperature, 
evolves carbonic anhydride in 10—15 minutes, and in 24 hours the 
reaction is complete. From the filtered solution, ethyl alcohol can be 
separated by fractional distillation, the yield seemingly being the 
same as that from dextrose. The liquid obtained by boiling ivory 
nuts with 6 per cent. hydrochloric acid also ferments after neutra- 
lisation with lime, although more slowly. As from 900—1000 tons 
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of such shavings are obtained yearly, and these yield 33 per cent. of 
their weight of sugar, it would seem that a commercial process for 
the preparation of alcohol from this source might be successfully 
founded. 

Mannose is acted on by acetic chloride in exactly the same manner 
as dextrose. The acetochloromannose obtained likewise forms a syrup, 
which is sparingly soluble in water, but is decomposed by long-con- 
tinued boiling with the latter into mannose and acetic and hydro- 


chloric acids. H. G. C. 


Sugar from the Quebracho. By C. Tanrer (Compt. rend., 109, 
908—910).—The bark of the quebracho (Aspidosperma quebracho) 
yields a sugar, guebrachite, of the composition C;H,,O,, which crystal- 
lises from alcohol in anhydrous, rhomboidal prisms with a very sweet 
taste. It is very soluble in water, and somewhat soluble in boiling 
alcohol, but insoluble in ether. It melts at 186—187°, boils in a 
vacuum, and condenses in beautiful needles ; rotatory power [a!p = 
— 80°; sp. gr. at 0° = 154. Quebrachite ferments only in contact 
with beer-yeast, and has no action on Fehling’s solution, but reduces 
ammoniacal silver nitrate. It is not affected by boiling dilute solu- 
tions of acids or alkalis, and gives no precipitate with basic lead 
acetate, but is precipitated by ammoniacal lead acetate provided the 
solution is not very dilute. Monohydrated sulphuric acid dissolves 
it readily, especially at 100°, with slight discoloration, forming que- 
brachisulphuric acid, a levogyrate acid which yields soluble, non-crys- 
tallisable barium and calcium salts. When heated with acetic anhy- 
dride and zinc chloride, it yields a crystalline derivative which melts 
at 89°. With nitric and sulphuric acids, it yields an unstable nitrin, 
and when heated with nitric acid it gives rhodizonic acid. 

When heated with hydriodic acid, quebrachite yields methyl] iodide 
and an inosite which crystallises from alcohol in very brilliant, 
slender, efflorescent, prismatic needles, soluble in 2°3 parts of water 
at 12°, very slightly soluble in boiling alcohol, and insoluble in ether. 
It melts at 238°, is somewhat less volatile than quebrachite, and has 
a levorotatory power of [a}p = —55°. With nitric acid it gives the 
inosite reaction. C. H. B. 


Formation of Raffinose. By F. Hertrs (Chem. Centr., 1889, ii, 
421—422 ; from Béhm. Zeit. Zucker-Ind., 13, 455).—The author has 
subjected cane-sugar to the action of calcium hydroxide at various 
temperatures, but without being able to detect any formation of 
raffinose, a result in agreement with that obtained by Cech (Chem. 
Centr., 1889, i, 682). He draws the conclusion that the formation of 
raffinose takes place in the beetroot. He also confirms the correct- 
ness of Herzfeld’s statement (ibid., 404), that it is formed by freezing 
the beetroot. The author finds that the preservation of the beetroot 
for too long a time favours the formation of raffinose. J. W. L. 


Melitriose and Melibiose. By C. Scuersier and H. Mirre.merer 
(Ber., 22, 3118—3124; compare Abstr., 1889, 953).—Melitose, 
prepared from cotton-seed meal exactly as described by Berthelot 


ORGANIC CHEMISTRY. 227 


(Compt. rend., 103, 533), is not changed by boiling baryta-water, does 
not reduce Fehling’s solution, and crystallises unchanged from alco- 
hol. Berthelot’s statement (loc. cit.) that melitose is decomposed by 
alcohol into raffinose and eucalyn is, therefore, incorrect, and melitose 
is identical with raffinose. 

When melitriose is treated with a dilute solution of invertin at the 
ordinary temperature for two hours, it is decomposed into melibiose 
and levulose; but when it is kept for 36 hours at 40° with a con- 
centrated solution of invertin, it is decomposed into dextrose, galac- 
tose, and levulose; Berthelot’s eucalyn is, therefore, identical with 
melibiose. 

When melibiose is reduced with sodium-amalgam at the ordinary 
temperature, the solution being kept as neutral as possible, it is con- 
verted into a substance (melibiotite) which does not reduce Fehling’s 
solution, but if a little of the solution is boiled for a short time with 
a few drops of sulphuric acid, it acquires powerful reducing proper- 


ties, galactose being one of the decomposition-products of melibio- 
tite. F. 8S. K. 


Molecular Weights of Maltose and of several Inulin-like 
Substances. By A. G. Exstranp and R. Mavze.ius (Chem, Centr., 
1889, ii, 444; from Vetensk. Akad. Férhandl. 1889, 157).—The mole- 
cular formule given below were determined by Raoult’s method :— 
Anhydrous maltose, C,,H2,Oy. Triticin, CssHoO0, from the root of 
Dracena rubra, melts at 140°, and has the specific rotation [a]p 


= —36°61. Triticin, from Triticum repens, melts at 160°, and has the 
specific rotation [a]p = —41°07. Graminin, CyH Ow, from Trisetum 
alpestre, melts at 220°, and has the specific rotation [a]p = —44°47. 
Irisin, CygH gO, from Iris pseudo-acorus, melts at 160°, and has the 
specific rotation [a]p = —51°20. Phlein, from Phleum pratense, 
melts at 215°, and has the specific rotation [a]p = —47°94; the 
molecular weight could not be determined. J. W. L. 


Animal Cellulose. By R. Scutirze (Chem. Centr., 1889, ii, 588 ; 
from Mitt. pharm. Inst. Erlangen, 2 Heft, 280—281).—The author 
has examined the mantle of Phallusia mammillaris, it being purified 
by boiling first with water, chen repeatedly with 20 per cent. potas- 
sium hydroxide solution and 10 per cent. hydrochloric acid, and 
finally by digestion with hydrofluoric acid and hydrochloric acid. 

The white cellulose substance contained 43°47 per cent. of carbon 
and 6:25 per cent. of hydrogen. 

Solution of cupric oxide in ammonia dissolves the substance, and 
solution of iodine in zine chloride or sulphuric acid stains it variously 
from red to violet. Nitric and sulphuric acids form an explosive 
nitrate with it, which is somewhat soluble in ether. 

When heated with 10 per cent. sulphuric acid in a closed flask at 
100°, a substance is formed which reduces Fehling’s solution, and 
which ferments with yeast, with formation of carbonic anhydride. 

The ether extract of the mantle contained small quantities of 
cholesterin, fat and free fatty acids, oleic, valeric, and probably also 
palmitic and stearic acids. 
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The mineral matter included in the cuticle freed from fat consisted 
of : Silica 2°76, alumina 9°52, ferric oxide 15°81, phosphoric acid (com- 
bined with iron and aluminium) 12°72, calcium phosphate 3°91, 
calcium carbonate 49°22, and magnesium carbonate 6°03 per cent. 


J. W. L. 


Lignin. By G. Lanoe (Zeit. physiol. Chem., 14, 217—226).—The 
investigation of the lignin of beech and ash wood previously recorded 
(Abstr., 1889, 1235) has in the present research been extended to that 
of pine wood (Pinus abies, L.). The lignin was prepared from this by 
the same methods as those previously employed ; it was found to con- 
sist of 52 to 55 per cent. of cellulose, two brown substances called 
lignic acid; and as a result of fusing with alkali, formic, acetic, and 
traces of higher fatty acids, oxalic acid, catechol, protocatechuiec acid, 
ammonia, and traces of higher bases were obtained. No succinic 
acid was obtained, as Erdmann stated (Annalen, 138, 1). The per- 
centage compositions of the lignic acids obtained from the three 
varieties of wood were as follows :— 


Lignic acid soluble in alcohol. Insoluble in alcohol. 
C, 61°475; H, 5°48 C, 59°04; H, 5°37 

» 61°61 » O47 » 0883 , 515 

" » 4°95 » 60°51 ,, 5°22 


Experiments designed to ascertain the constitution of these sub- 
stances were unsuccessful. W. Dz. H. 


Gum Tragacanth. By J. Oaie (Pharm. J. Trans. [3], 20, 3).— 
A sample of Syrian tragacanth yielded moisture 18°92, soluble gum 
35°94, ash 2°75, and insoluble gum 42°39 per cent. The precipitate 
produced in the aqueous solution by the addition of alcohol was found 
not to be identical with arabin, and no evidence of the presence of 
starch could be obtained. R. R. 


Absence of Rotatory Power in Amine Salts. By J. A. 
Le Bet (Bull. Soc. Chim. [3], 2, 305).—The order in which the 
substitution of radicles is effected in the NH, molecule does not in- 
fluence the nature of the resulting amine, from which it follows that 
either the molecule alters its configuration according to the substitu- 
tion, or that intramolecular migration of the substituted radicles 
occurs ; if then in the former case the radicles are definitely located a 
compound of the formula Cl-NHR'R?*R*® should exhibit rotatory 
power, since R', R*,and R* cannot be in the same plane. With a view 
to determine this experimentally, the author prepared methylethyl- 
propylamine hydrochloride, which he found to be devoid of rotatory 
power, and consequently the first hypothesis is untenable. . 

T. GN. 


Propargylamine and Derivatives of Allylamine. By C. Past 
and C. Hermann (Ber., 22, 3076—3085).—Dibromopropylamine 
hydrobromide, C;H;Br."N H2,HBr, is obtained when an ice-cold, aqueous 
solution of allylamine is slightly acidified with concentrated hydro- 

bromic acid, and then treated with bromine (1 mol.); the yield is 
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quantitative. It separates from hot water in well-defined, transparent 
crystals, melts at 164°, and is only sparingly soluble in hot alcohol and 
cold water, but readily in hot water; it is not decomposed by mode- 
rately concentrated sulphuric acid, even when boiled therewith for 
half an hour. The salt (C;H;Br.NH.).,2HBr,PtCl, crystallises in 
orange-red plates and decomposes at 200°, but without melting. The 
salt C,;H;Br..NH.,HBr,AuCl; crystallises in dark-red needles, melts 
at 124°, and is moderately easily soluble in water. 

Bromallylamine hydrobromide melts at 175° and not at 223—224°, 
as previously stated (compare Paal, Abstr., 1889, 117). 

In preparing bromallylamine salts by the method previously de- 
scribed, it is better to neutralise the aqueous distillate containing 
the base with a dilute mineral acid, instead of collecting the dis- 
tillate in excess of acid; in this way the formation of additive- 
compounds is avoided. 

Tribromopropylamine hydrobromide, C;H,Brs-N H2,HBr, prepared by 
treating bromallylamine hydrobromide with bromine in well-cooled, 
aqueous solution, crystallises from water in large, colourless plates 
containing water of crystallisation; the crystals effloresce on exposure 
to the air, and melt at 210° with partial decomposition. It crystal- 
lises from alcoholic ether in slender needles, and is moderately easily 
soluble in hot alcohol. 

A base, C;H;Br,N or (C,;H;Br.N)., is formed when tribromopropy]- 
amine hydrobromide is treated with alcoholic potash; on distilling 
with steam, neutralising the distillate with hydrobromic avid, and 
concentrating the solution, the hydrobromide, C,;H;Br.N,HBr, is ob- 
tained in colourless crystals. This salt melts at 214°, does not 
combine with bromine, and is readily soluble in water, but only spar- 
ingly in alcohol. ‘The salt (C;H;Br,N)2,2HBr,PtCl, crystallises in 
golden scales, and decomposes at 230°, but without melting. The 
salt C;H;Br,N,HBr,AuCl, forms small, yellow, well-defined crystals. 
The free base is a yellowish, unstable oil; it does not give the carbyl- 
amine reaction, and it yields an oily nitrosamine which is insoluble in 
water and dilute mineral acids. 

Propargylamine, C,H;*NH., is formed when a dibromopropylamine 
salt is heated for 1} hours at 100° in a sealed tube with an alcoholic 
solution of sodium ethoxide (4 mols.). The contents of the tube are 
transferred to a flask and heated on the water-bath until most of the 
alcohol has distilled, the distillate being collected in an alcoholic 
solution of oxalic acid. The acid oralate, CsH3-NH,,C,H,O,, separates 
during the process in slender, colourless needles, which are perfectly 
pure if the above conditions are observed. It is only very sparingly 
soluble in boiling alcohol, but readily in water, from which it separates 
in large plates melting at 143°; its dilute aqueous solution gives a 
purple-red coloration with auric chloride. The yield of the oxalate 
is about 50 per cent. of the theoretical; the residue in the flask 
contains not inconsiderable quantities of a non-volatile base. ill 
attempts to isolate propargylamine were unsuccessful ; it seems to be 
much more readily soluble in water and concentrated alkalis than 
ammonia or methylamine. Propargylamine silver is precipitated when 
a solution of silver nitrate in excess of ammoniais added to an ammo- 
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niacal solution of the oxalate; it is a colourless compound, darkens 
gradually on exposure to the air, and explodes when heated. The 
picrate, CysHyNH2,C,HsN,0,, prepared by precipitating an alcoholic 
solution of the base with picric acid, crystallises in large, reddish 
plates, melts at 189°, and is insoluble in ether. The hydrochloride, 
C;H;NH,,HCl, prepared by passing hydrogen chloride into an alco- 
holic solution of the base, crystallises in colourless plates, is readily 
soluble in water and alcohol, and decomposes on exposure to light. 
The hydrobromide, C,;H;NH,,HBr, crystallises in thin, colourless 
plates, begins to soften at 130°, melts at 171°, and decomposes on 
exposure to light. 

Methylpropargylamine hydriodide, C;H;;NHMe,HI, is obtained when 
an alcoholic solution of propargylamine is treated with methyl iodide ; 
it crystallises in long, colourless, very hygroscopic needles, melts at 
83°, and decomposes on exposure to light. The free base is a yellowish, 
volatile oil, of ammoniacal odour. The ovalate, C,H,N,C.H,O,, crys- 
tallises from dilute alcohol in colourless needles melting at 141°. 

Ethylpropargylamine hydriodide crystallises in long needles; propyl- 
propargylamine hydrobromide crystallises in plates melting at 180°. 

Isoamylpropargylamine is formed when isoamyldibromopropylamine 
hydrobromide is treated with sodium ethoxide, as described above; 
the contents of the tube are treated with a little water to dissolve the 
sodium bromide, the solution saturated with potassium carbonate, 
the supernatant alcohol separated, dried over potash and distilled, the 
distillate being collected in an alcoholic solution of oxalic acid. The 
oxalate, C;H,-NH-C,H,,,C,H,O,, is thus obtained in small, colourless 
needles melting at 204°; it crystallises from water with 1 mol. H,0. 
The free base is liquid. The hydrobromide, C,H,;N,HBr, crystallises 
in nacreous plates melting at 186°. F. 8. K. 


Action of Heat on Chloral-ammonia. By A. Bénat and 
Cuoay (Compt. rend., 109, 817—820).—Personne showed that when 
chloral-ammonia is heated at 100° it yields chloroform and formamide, 
but the decomposition is not complete. If chloral-ammonia is heated 
in a retort at 100° until chloroform ceases to distil over, a black 
viscous mass with a slightly alliaceous odour is left; this contains 
ammonium chloride, formamide, and some other compounds. 

If this residue is boiled with strong alcohol, the latter on cooling 
deposits crystals of the chloralimide described by Pinner and 
Faochs, the yield being about 5 per cent. of the original chloral- 
ammonia. Chloralimide forms long, colourless, tasteless needles 
slightly soluble in water, more soluble in alcohol, very soluble in 
ether. It is decomposed by a cold aqueous solution’ of platinic 
chloride with formation of chloral and ammonium platinochloride. It 
is not affected by water in sealed tubes at 150°, but at 170° decom- 
poses completely into chloroform and formamide, which undergo 
partial decomposition and yield some ammonium chloride, carbonic 
anhydride, and hydrochloric and formic acids. Chloralimide in doses 
of 0°25 to 0°50 gram has remarkable antipyretic and analgesic pro- 


perties. 
If the residue in the retort, either before or after extraction with 
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alcohol, is boiled with a large quantity of water, the liquid deposits 
crystals on cooling, and if these are purified by treatment with 
animal charcoal and recrystallisation from alcohol, the compound 
C,Cl,H,;N,0, is obtaimed in long, colourless, tasteless, inodorous 
prisms, very slightly soluble even in boiling water, more soluble in 
alcvhol, especially if heated, and very soluble in ether. It melts at 
216—217°, and almost immediately decomposes with evolution of 
gas. It is partially decomposed by platinic chloride, and when 
heated with excess of acetic anhydride it yields an acetyl-derivative 
of the composition C,Cl,;H,AcN,O., which crystallises in long needles 
very soluble in acetic acid, almost insoluble in water, and only slightly 
soluble in alcohol or benzene. This derivative is not affected by a 
neutral or acid alcoholic solution of platinic chloride; it is stable 
even at a high temperature, but does not melt without decomposing. 
The first compound, C,Cl,H;N,0., is probably didehydrotrichloro- 
dihydroxypiperazine, formed by the condensation of 2 mols. of 
chloral-ammonia with elimination of 3 mols. of hydrogen chloride, 
but this view requires further investigation. C. H. B. 


The Indian Grass Oils. By F. D. Dona (Amer. Chem. J., 11, 
456—469).—These are at least five in number, namely, oils of citron- 
ella, lemon-grass, Indian or Turkish geranium, ginger-grass, and 
vetivert or cus-cus. They are derived from various tropical grasses 
of the genus Andropogon, but there is some confusion as to the 
particular species from which the individual oils are obtained. 

Citronella Oil. The commercial varieties are often adulterated with 
kerosene ; the pure oil is a clear, greenish-yellow liquid with a shar 
burning taste and a strong aromatic odour. Its sp. gr. at 16° is 0°8770, 
at 26°5° 0°8750. It distils between 200° and 240°, leaving 10 per cent. 
of a thick oily residue, having a pungent odour. It gives most of the 
reactions of aldehydes, combining with hydrogen sulphites and with 
phenylhydrazine, although not with ammonia; it also reacts with 
acetic and benzoic chlorides, and gives a mirror with an ammoniacal 
silver solution. Two litres of the oil were distilled in a current of 
steam, and collected in fractions of 1100 c.c. and 400 c.c., the residue 
of 500 ¢.c. not being readily volatile. The first fraction (1100 c.c.) 
was treated with a solution of sodium hydrogen sulphite, the mixture 
being kept cool with ice and water. The liquid solidified to a white 
magma, and the sodium hydrogen sulphite compound was then 
pressed between flannel and washed with ether; the filtrate yielded 
490 ¢.c. of residual oil. The sodium hydrogen sulphite compound 
was mixed with dry sodium carbonate and distilled in a current of 
Steam; about 700 c.c. of aldehyde was thus obtained. This was 
shown by analyses, and a vapour-density determination, to have the 
formula C,H,,0, and is thus isomeric with borneol and geraniol. 
"he author names it citronellic aldehyde, and considers it to be 
8-methyl-é-isobutylallylacetaldehyde, CH,Pr®-CH:CHMe:CH,-CHO, 
since this formula is most in accordance with its reactions. It unites 
with 2 atoms of bromine, and when reduced with sodium amalgam 
and acetic acid it yields citronellyl alcohol, CyHO, boiling at 
225—230°; this decolorises bromine solution, and has a pleasant 
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odour of roses. It forms compounds with phenylhydrazine, with 
aniline and paratoluidine, and with acetic acid, but these products 
have not yet been isolated. It is dextrorotatory, and when oxidised, 
appears to yield fatty acids; with potassium permanganate, it yields 
a mixture of acids smelling strongly of ordinary valeric acid. When 
treated with phosphoric anhydride, some large, colourless plates 
(melting at 140°) were deposited, and two oils formed, one boiling at 
175°, which was shown by analysis to be an impure terpene, and one 
boiling above 300°, which had a pleasant odour resembling the high- 
boiling fractions of citronella oil. 

The 350 c.c. filtered from the sodium hydrogen sulphite compounds 
yielded (1.) 75 c.c of a light oil, boiling at 177°, and having a pleasant, 
citrene-like odour; this was analysed, and its vapour-density deter- 
mined, the results indicating that it was an impure terpene; (2.) 
120 c.c. of a thicker oil, of rose-like odour, boiling at 222—224°, and 
of sp. gr. = 0°8741 at 26°5°, which appeared to be citronellyl alcohol ; 
(3.) 100 c.c. boiling above 240°, dark brown, viscid, and having a 
peculiar odour. 

The residual 500 c.c. of the original oil not readily volatile in steam 
was treated with sodium hydrogen sulphite, and yielded about 10 c.c. 
of citronellic aldehyde, and a residual 475 c.c., which when distilled 
behaved like the residue from the other sulphite precipitate, but yields 
a much larger amount of high-boiling products, which oxidise readily, 
and are difficult to treat. Citronella oil therefore contains citronellic 
aldehyde and alcohol, together with a terpene and oils boiling above 
240°. The study of these oils is to be continued. C. F. B. 


Derivatives of Tetrachlorodiacetyl and of Tetrachloracetone. 
By S. Levy, F. C. Wrrre and A. Curcuop (Annalen, 254, 883—114; 
compare Abstr., 1889, 1160 and 1136).—The compound, C,,H,,C1,N,0, 
prepared by boiling tetrachlorodiacetyl (Abstr., 1889, 390) with 
excess of phenylhydrazine in alcoholic solution, combines with phenyl- 
hydrazine when warmed therewith, with evolution of ammonia; it is 
decomposed by alcoholic potash with liberation of aniline, and when 
treated with fuming nitric acid in sulphuric acid solution, it is converted 
into a yellow compound, which is precipitated on adding water. 

Tetrachlorodimethylquinowxalis C,H i dpamette , tes i 

etrachlorodimethylquinowaline, Cg ‘<Sy:6-CHOl,’ separates in 
crystals when tetrach'orodiacetyl (1 mol.) is treated with ort hophenyl- 
enediamine (1 mol.) in hot aqueous solution. It crystallises from 
alcohol in small, colourless, nacreous plates, and from benzene in 
large, well-defined, triclinic plates, a:b :c = 0°8198: 1: 0°9698; 
a = 92° 4', B = 121° 56, y = 85° 22’; it meltsat 177°, and distils ata 
high temperature with partial decomposition. It is readily soluble in 
hot chloroform, alcohol, and benzene, but only sparingly in the cold 
solvents and in ether, and is insoluble in water; it dissolves in concen- 
trated sulphuric acid with a yellow coloration 

The compound C,H,(NH-CHCI-CO-CO-CHCI.), can be obtained 
by gradually adding an aqueous solution of tetrachlorodiacety! 
to an ice-cold aqueous solution of ethylenediamine, but it is best 
prepared by dissolving the two substances in 95 per cent. alconol, 
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and warming until the colour of the solution changes to red. It 
crystallises trom dilute alcohol in colourless, slender needles, melts at 
222—223° with decomposition, and is readily soluble in alcohol, ether, 
chloroform, and benzene, but only sparingly in light petroleum, and 
almost insoluble in water. 

Trichloramidodiacetyl, CHC1,-CO-CO-CHCI-NH,, prepared by gradu- 
ally adding ammonia (3—4 c.c.) to a dilute alcoholic sviution of tetra- 
chlorodiacetyl (2 grams) and heating the mixture to boiling, crystallises 
from benzene in colourless needles, melts at 127°, and is readily soluble 
in alcohol and ether, but only moderately in water or benzene 
and very sparingly in light petroleum. It has feeble basic properties, 
and is decomposed by soda with evolution of ammonia. When treated 
with hydrochloric acid, it is converted into two substances, one of 
which crystallises in large prisms melting at 157°, the other in small, 
colourless needles of lower melting point. 

Tetrachlorodiacetyldicyanhydrin, 


CHCIl,-C(OH)(CN)-C(OH)(CN)-CHCI,, 


is formed when tetrachlorodiacetyl is heated with excess of concen- 
trated hydrocyanic acid at 30—40” for 4,to 5 hours. The product is ex- 
tracted with ether, and repeatedly treated with light petroleum to 
free it from the monocyanhydrin. It separates from a mixture of 
ether and light petroleum in spherical aggregates, sinters together at 
about 110°, and melts at about 135—137° with decomposition. It is 
readily soluble in water, ether, and alcohol, but only sparingly in 
carbon bisulphide, chloroform, and benzene, and insoluble in light 
petroleum. I[t is decomposed when warmed with water at a tem- 
perature below 100°. The diacetyl-derivative, CjH,Cl,N.0,, prepared 
by heating the cyanhydrin with acetic chloride, crystallises from 
dilute alcohol in colourless needles, melts at 163°, decomposes at 
a higher temperature, and is readily soluble in ether, alcuhol, and 
chloroform, but only sparingly in benzene and boiling water, and 
insoluble in light petroleum. 

The monocyanhydrin, CHCl,C(OH)(CN)-CO-CHCI, (see above), 
crystallises from benzene, in which it is readily soluble, in colourle-s 
plates, melts at 110—111°, and decomposes at about 155°. 


: Fr CO-C(OH)-CHCI, 
T 
: etrachlorodimethyltartarimide, NH< Co: é (OH)-CHCI,’ 
tained, together with a small quantity of a yellowish acid, when the 
dicyanhydrin (2 grams) is heated at 110° for two hours with 35 per 
cent. hydrochloric acid (15 c.c.). It separates from a mixture of 
benzene and ether in dendritic crusts, melts at 239—240°, and is 
readily soluble in alcohol, ether, and hot water, but almost insoluLle 
in chloroform, benzene, and light petroleum. The triacetyl-derivative, 
C,H,,Cl,NO,, crystallises from dilute alcohol in small, colourless 
prisms or needles, melts at 176—177° with decomposition, and is 
readily soluble in alcohol and ether, but only sparingly in hot, and 
insoluble in cold water. 

‘etrachlorodimethyltartaramide, 


CHCl,C(OH)(CONH,)-C(OH)(CONH,): HCl, 
VOL. LVIIIL. r 


is ob- 
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is formed when concentrated sulphuric acid is gradually added to a 
concentrated glacial acetic acid solution of the dicyanhydrin, and the 
mixture warmed gently until the crystals which separate from the 
solution have redissolved. It crystallises from boiling chloroform in 
slender, colourless needles, melts at 183°, and is readily soluble in 
water, alcohol, and ether, but only very sparingly in boiling chloro- 
form, and insoluble in light petroleum. It is converted into the imide 
by 35 per cent. hydrochloric acid at 110°, or when warmed with 
sulphuric acid in glacial acetic acid solution. 

Tetrachlorhydroxyisobutyramide (m. p. 156°) is best prepared from 
tetrachloracetonecyanhydrin (Abstr., 1889, 1136), by dissolving the 
Jatter in glacial acetic acid, adding concentrated sulphuric acid, and 
heating to boiling for a few minutes. It crystallises from ether in 
four-sided pyramids, is readily soluble in alcohol and moderately 
easily in benzene, but only sparingly in chloroform and insoluble in 
light petroleum. 

The compound C,H,Cl;NO,, probably the amide of trichloropropyl- 
enecxidecarboxylic acid, is obtained when the preceding compound is 
treated with sodium carbonate in the cold. It crystallises in needles, 
melts at 127°, and is readily soluble in ether, alcohol, chloroform, and 
benzene, moderately easily in carbon bisulphide, and sparingly in 
light petroleum. 

Tetrachlorhydroxysobutyric acid, OH-C(CHCI.)..COOH, prepared 
by heating the amide at 110—120° with hydrochloric acid of sp. gr. 
1:16, crystallises from light petroleum in needles, melts at 69—71°, 
and is readily soluble in water, ether, alcohol, chloroform, and benzene, 
but only sparingly in carbon bisulphide and light petroleum. The 
potassium salt, C,H;Cl,O;K, crystallises from water in transparent 
prisms, and is very readily soluble in water, but only sparingly in 
alcohol ; it is decomposed by hot water. F. 8. K. 


Preparation of Acetic Chloride and Chloracetic Acid. By 
V. Avcer and A. Béuat (Bull. Soe. Chim. [3], 2, 144—145).—To pre- 
pare acetic chloride, sulphur (1 mol.) or sulphur dichloride (1 mol.) 
is placed in a fiask with glacial acetic acid (2 mols.), and chlorine is 
passed into the mixture cooled by ice and salt, until no further 
absorption occurs; after distillation of the resulting product at 60°, 
and agitation of the distillate with mercury or powdered copper to 
remove a sulphur compound, subsequent fractionation yields a 
pare product ; 600 grams of acetic acid gave 500 grams of acetic 
chloride. 

Chloracetic acid is obtained under conditions similar to those above, 
except that the mixture of sulphur and acetic acid is to be boiled; 
chloracetic acid is obta‘ned in a very pure condition, only traces of 
acetic chloride and of acetic anhydride being produced ; 800 grams of 
acetic acid yielded, after 12 hours’ chlorination, 1000 grams of the 
monochlorinated derivative. T. G. XN. 


Action of Triethylamine on Ethyl «2-Bromobutyrate, and 
Ethyl « Bromopropionate. By M. E. Douvittier (Bull. Soc. Chim. 
[3], 2, 139—142; compare Abstr., 1888, 249).—The action of tr- 
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ethylamine (3 mols.) on ethyl a-bromobutyrate (1 mol.) at 100° 
yielded a considerable amount of a-hydroxybutyric acid, and this was 
accompanied by a small quantity of butyric and crotonic acids, 
whilst traces of tetrethylammonium hydroxide were produced. 

The substitution of ethyl a-bromopropionate for ethyl «-bromo- 
butyrate determines the production of much lactic acid and of small 
quantities of tetrethylammoninin hydroxide, and of betaine (1 per 
cent.), in which latter respect the bromo-derivative differs from the 
corresponding chloro-compound, from which, under similar conditions, 
Briihl could not obtain betaine (this Journal, 1876, i, 699). 

T. G. N. 


Preparation of Alkyl Salts of s-Ketonic Acids. By J. 
Hamonet (Bull. Soc. Chim. [3], 2, 334—337; compare Abstr., 1888, 
235).—The product of the action on a normal acid chloride (1 mol.) 
of sublimed ferric chloride (2 mols.) is poured into cold absolute 
alcohol, and when the reaction is completed the upper layer of liquid, 
which contains the salt of the f-ketonic acid, is dried and frac- 
tionated. 

Propionic chloride yields by this process ethyl 2-propiopropionate, 
a colourless liquid of sp. gr. 0°9987 at 0°, boiling at 196 —197°. 

Butyric chloride and heptoic chloride, when similarly treated, yield 
respectively ethyi a-butyrobutyrate, boiling at 217—219°, and ethyl 
a-heptoheptoate, boiling at 290—292°. 

As ethyl «-butyrobutyrate, when treated by Ceresole’s method, 
yields butyrobutyric acid, whose barium salt decomposes on warming 
into a carbonate and butyrone, it is to be regarded as a 8-ketonate. 

Isobutyric acid yielded, by the author’s method, valerone and ethyl 
valerovalerate, boiling at 232—234°, and of sp. gr. 0°9492 at 0°. 

From a mixture of propionic and butyric chlorides the author ob- 
tained, by this method, ethyl propyl ketone, boiling at 122°, and ethyl 
a-propiobutyrate, boiling at 207—209°, and of sp. gr. 0°9884 at 0°. 

The theory of the reactions is discussed. T. G. N. 


Ethylenelactic Acid from Flesh Extract. By E. Kurmenxo 
(Ber., 22, 3182—3183).—The author corrects the statement of Sieg- 
fried ( Ber.. 22, 2711) that he (Klimenko) was unable to isolate an 
amorphous zinc salt from lactic acid obtained from flesh extract. 


F. S. K. 


Alkyl Hydrogen Oxalates, Dichloroglycollates, and Chlor- 
oxalates: Tetralkyl Oxalates. By R. Anscniirz (Annalen, 254, 
1—42; compare Abstr., 1886, 785 and 1011).—The alkyl hydrogen 
oxalates gradually undergo spontaneous decomposition into the neutral 
silt and oxalic acid ; they decompose potassium acetate in alcoholic 
solution, forming alkyl potassium oxalates. , 

Methyl phenyloramate, NHPh-CO-COOMe, prepared by heating 
methyl oxalate with aniline, crystallises from alcohol, in which it is 
readily soluble, in large, yellowish plates, and from light petroleum 
in small, colourless needles, melting at 114°. The correspouding 
propyl salt, NHPh-CO-COOPr, crystallises from alcohol in colourless 
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needles, melts at 92°, and is readily soluble in alcohol, but only 
sparingly in light petroleum. The isopropyl salt crystallises from 
light petroleum in long, white, silky needles and melts at 52°. The 
isobutyl salt forms small, colourless plates, melts at 85°, and is readily 
soluble in alcohol. The amyl salt crystallises from light petroleum 
in needles, and melts at 50°. 

Dimethyl dichloroglycollate, OMe-CCl,;COOMe, prepared by heating 
methyl oxalate with phosphoric chloride for 12 to 18 hours at 
130 —135°, and fractionating the crude product under reduced pres- 
sure, is a colourless liquid boiling at 179—181° (at 72°, about 
12 mm.). 

Diisobutyl dichloroglycollate, C,H,*O-CCl,->COOC,H,, is a colourless 
liquid boiling at 128° (about 14 mm.). 

The alkyl chloroxalates can be obtained by distilling the dialkyl 
dichloroglycollates under the ordinary pressure. 

Methyl chlorowalate, COCI‘COMe, is best prepared by heating di- 
methyl dichloroglycollate at 200—215° for 40 hours ; it is a colourless 
liquid boiling at 118—120°. 

The corresponding ethyl salt, COCI-COEt, boils at 135—136° (at 
30°, about 10 mm.), the normal propyl salt at 153—154° (at 50°, 
about 12 mm.), the isobutyl-salt at 163—165°(at 52°, about 10 mm.), 
and the amyl salt at 183—185° (at 68°, about 10 mm.). 

Tetralkyl-derivatives of oxalic acid can be obtained by treating the 
dialkyl dichloroglyeallates with sodium compounds of alcohols in 
alcoholic ethereal solution. 

Tetramethyl oxalate, C(OMe);*COO Me, is a.colourless liquid boiling at 
75—76° (about 12 mm.). The corresponding ethyl salt, C(OEt);-COOEt, 
boils at 98° (about 12 mm.), the normal propyl salt at 256—257° (at 
12—130°, about 12 mm.), the isobutyl salt at 146° (about 10 mm.), 
and the amyl salt at 190° (about 10 mm.). 

Dimethyl diethyl owalate, OMe-C(OEt).,;COOMe, is formed when 
dimethyl dichloreglycollate is treated with: sodium ethoxide in 
ethereal solution ; it boils at 90—92° (about 13 mm.). If the reaction 
is carried out in alcoholic ethereal solution, a liquid boiling at 
94:5—96 5° (about 12 mm.), probably methyl triethyl oxalate, is 
obtained. 

When .dimethyl dichloroglycollate is heated with oxalic acid at 
about 50°, carbonic oxide, carbonic-anhydride, and jhydrogen chloride 
are evolved, and ‘the residue consists of methyl oxalate; other di- 
alkyl dichloroglycollates could probably be .canverted into the corre- 
sponding alkyl oxalate in like manner. 

When tetramethyl oxalate is treated with phosphoric chloride, it 
is converted into methyl oxalate with evolution of methyl chloride; 
tetrethyl oxalate yields ethyl oxalate under the same conditions. . 

F. S. K. 

Constitution of Succinic Chloride. By W. O. Emery (Ber., 22, 
3184—3186).— Methyl succinate, prepared by treating succinic 
chloride with sodium methoxide in ethereal solution, is identical with 
the compound obtained by heating silver succinate with methyl iodide 
at 100°; it melts at 19° and boiis at 8v° (10—11 mm.). 2 
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Substituted Succinic Acids. By C. A. Biscnorr (Ber.,. 22, 
3179—3180).—The author has hydrolysed a number of ethereal silts: 
of alkyl- and benzyl-isobutenyltricarboxylic acids ; two isomeric acids 
were obtained in every case. A large number of ethereal salts of 
other unsaturated tricarboxylic acids will be examined in this direc- 


tion. F, 8: K. 


Synthesis of Aconitic Acid from Acetylenedicarboxylic 
Acid. By J. M. Lovén (Ber., 22, 3053—3056).—When dibromo- 
succinic acid is boiled for a long time with a slight excess of 
alcoholic potash, it is converted into oxalic and aconitic acids. 

Acetylenedicarboxylic acid, under the same conditions, gives the 
same products, so that the bromosuccinic acid is first converted into 
acetylenedicarboxylic acid; the yield of aconitic acid is 30 per cent. 
or more of the acetylenedicarboxylic acid employed. F. S. K. 


Oxidation of Ketones by Potassium Permanganate in 
Alkaline Solution. By G. Griicksmann (Monatsh., 10, 770—782).— 
Potassium permanganate has no action on pinacoline in cold or warm 
neutral solution; but when the ketone (20 parts), suspended in 
water, is gradually treated with a mixture of potassium permanganate 
(63 parts) and sodium hydroxide (20 parts), dissolved in water 
(2 litres), oxidation takes place, the products being the until now 
unknown trimethylpyruvic acid, CsHwO;, and a little trimethyl- 
acetic acid. The new acid crystallises in colourless, irregular-pointed 
prisms, having a peculiar acid odour, is sparingly soluble in cold, 
but readily soluble in bot water and in ether, is fairly soluble in 
benzene, carbon bisulphide, chloroform, and carbon tetrachloride, is 
volatile in a current of steam, melts at 90—91°, and has the constitu- 
tion CMe;CO-COOH. 

With phenylhydrazine, trimethylpyruvic acid forms a compound 
C\HN.O,, which crystallises from dilute alcohol in long, pale- 
yellow needles, and melts at 157—158° with evolution of carbonic 
anhydride and formation of aniline. On heating with a 20 per 
cent. solution of hydrochloric acid, trimethylpyruvic acid is not 
regenerated, but an aldehyde, probably that of trimetlylacetic 
acid, is the product. The calcium salt of trimethylpyruvic acid, 
(C.H,0;),.Ca + 3H,O, is very soluble in water; the sodium salt is 
anhydrous, and crystallises in long, colourless, rhombic plates; the 
silver salt, which is also anhydrous, in gleaming scales. 

Trimethylpyruvic acid is converted into trimethylacetic acd 
when oxidised with silver oxide or with potassium dichromate aid 
sulphuric acid. On reduction with eight times its weight of 4 per 
cent. sodium amalgam it is converted into trimethylethylidenelactic 
acul, CMeyCH(OH)-COOH, in nearly theoretical quantity. This acid 
forms colourless, probably monosymmetric crystals (a: 6: c= 
145 ; 1: 1:10, approx.), melts at 87—88°, is readily soluble in water 
and in ether, and gives copper, silver, and zinc salts, which are not 
very characteristic. 

The oxidation of pinacoline to trimethylpyruvic acid is not in 
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accordance with Popow’s rule for the oxidation of ketones, and the 
author, to explain the reaction, supposes that in the operation an 
intermediate copdensation-product, C Me,CO-C H:C Me:C Me,, is formed 
with elimination of 1 mol. of water, and that this condensation-pro- 
duct, on oxidation with 3 atoms of oxygen, is converted into tri- 
methylpyruvic acid and pinacoline, the latter again undergoing 
the condensation and oxidation processes. The author has also 
succeeded in obtaining pyruvic acid by the oxidation of acetone with 
permanganate in alkaline solution, and suggests that the formation of 
trimethylpyruvic acid from pinacoline may perhaps be a typical 
reaction. G. T. M. 


Isomeride of Tricarballylic Acid. By E. Gurvocner (Compt. 
rend., 109, 906—908).—The action of sodium amalgam on the tri- 
bromotricarballylic acid formed by the action of bromine on aconitic 
acid yields an isomeride of tricarballylic acid. It crystallises in con- 
fused, almost opaque, macled prisms, and melts at 181°; carballylic 
acid melts at 158°, and crystallises in large, perfectly transparent 
prisms. It is only slightly soluble in water, whilst carballylic acid is 
very soluble. Its barium salt is crystallisable, anhydrous, and some- 
what soluble in water; the calcium salt crystallises, with 12 mols. 
H,O, in long, hard, transparent, efflorescent prisms. C. H. B. 


Fucusol. By K. Bre.er and B. Totiens (Ber., 22, 3062—3063). 
—A claim for priority. (Compare Maquenne, this vol., p. 33.) 


Constitution of the Aromatic Nucleus. By S. A. Swory 
(Phil. Mag. [5], 28, 402—415, and 443—451).—Arguments are 
brought forward in favour of Thomsen’s octahedral formula for 
benzeue (Abstr., 1887, 362), these being chiefly based on the evidence 
of direct linkage between symmetrically disposed carbon-atoms 
(para-linkage). In some cases arguments derived from the study 
of pyridine-derivatives are applied by analogy to the derivatives of 
benzene, the author considering that this is justified by the result of 
recent researches. It is first shown that the central nucleus of anthra- 
cene is truly aromatic, and that in this nucleus the carbon-atoms are 
directly linked to one another. The abnormally low molecular 
volume and absorption of ultra-violet rays by anthracene, the oxida- 
tion of anthracene toa substance of the quinone type, and the oxidation 
of acridine to a quinoline-derivative, are all advanced in favour of the 
above views. The diketonic nature of quinone and its behaviour 
on reduction are best explained on the assumption of a para-linkage, 
the author being of opinion that when a para-linkage is broken the 
nucleus opens out into a hexagonal ring, and the remaining para- 
linkages are severed with the formation of olefinic bonds, this view 
being supported by Baeyer’s work on the additive compounds of tere- 
phthalic acid. The furmule of Meyer and Ladenburg represent 
benzene as containing para-linkages, but the optically active conine 
would have no asymmetric carbon-atom in the symbol derived from 
these formule, a requirement which is, however, satisfied by that of 
Thomsen. In the same way, symbols for naphthalene and fluorene 
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cannot be satisfactorily derived from the formule of Meyer and 
Ladenburg, but can be readily deduced from the Thomsen formula. 
An objection to the Thomsen formula, which the author himself 
raises, is that were the configuration of the benzene-molecule as a 
whole octahedral, we should expect the crystals of benzene to belong 
to the regular system, whereas they are rhombic. It is considered, 
therefore, that the above formula requires still further deveiopment 
before it can be brought into accordance with all the facts. - 
. C. 


Paracyanobenzyl Chloride and its Derivatives. By W. 
Mecuincuorr (Ber., 22, 3207—3217).—Paracyanobenzyl chloride, 
CN-C,HyCH,Cl, is obtained in a similar manner to orthocyanobenzy| 
chloride (Gabriel and Otto, Abstr., 1887, 1035), by passing chlorine 
into paracyanotoluene nearly at its boiling point, until the weight has 
increased 30 per cent., allowing to cool, and recrystallising the 
solid portion from alcohol. It forms colourless, well-developed, 
rhombic prisms, a: b: ¢ = 0°7495 : 1 : 0°4314, melts at 79°5°, boils 
at 263° (uncorr.), and is sparingly soluble in hot water, more easily 
in alcohol, ether, chloroform, and benzene. 

Paracyanobenzyl cyanide, CN*C,HyCH,CN, is formed when the 
above compound is treated with potassium cyanide. It crystallises 
from alcohol in needles, melts at 100°, boils above 360°, and is slightly 
soluble in hot water, more readily in alcohol, ether, and chloroform. 
lt is the dinitrile of homoterephthalic acid, into which it may be con- 
verted in the manner shown below. There are seven possible inter- 
mediate products, all of which have been prepared. 

Paracyanophenylacetamide, CN-C,=HyCH,-CONH,, is prepared by 
warming the dry powdered dinitrile with 38 per cent. hydrochloric 
acid (15 parts) until effervescence commences. It separates from 
dilute alcohol in crystals which melt at 196°5 (uncorr.), and is 
soluble in hot water and alcohol. In addition to this compound, para- 
cyanophenylacetic acid and a substance of unknown constitution, 
C.,H,,N;, are also formed. 

w-Chloroparatoluamide, CONH,C,HyCH,Cl, is obtained by allowing 
paracyanobenzyl chloride to remain with concentrated sulphuric acid 
in the cold for 12 hours. It is. a white, crystalline precipitate, 
melts at 173° (uncorr.), and is soluble in the common solvents. 

w-Cyanoparatoluamide, CON H,CsHyCH,CN, is formed by heating 
the foregoing compound with potassium cyanide. It crystallises from 
alcohol in small, colourless plates, melts at 182° (uncorr.), and is 
readily distinguished from the isomeric paracyanophenylacetamide 
by its appearance. 

Paracyanophenylacetic acid, CN-C,HyCH.COOH, is prepared by 

eating paracyanobenzyl cyanide with fuming hydrochloric acid until 
the temperature has reached 105°, and then almost neutralising with 
ammonia. It forms prismatic crystals melting at 152° (uncorr.), and 
forms an emerald-green copper salt. 

w-Chloroparatoluic acid, COOH:C,H,yCH,Cl, is formed when w-chloro- 
paratoluamide is heated with 25 times its weight of officinal hydro- 
chloric acid for 1] hours. It erystallises from alcohol in microscopic. 
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needles, melts at 199° (uncorr.), and yields a light-brown precipitate 
with solutions of copper salts. 

w-Oyanoparatoluic acid, COOH-C,HyCH:,°CN, is formed from the 
compound just described by acting on its potassium salt with 
potassium cyanide. It melts at 201° (uncorr.), and is readily so- 
luble in hot water, alcohol, and ether, less‘so in cold water. 

Homoterephthalamide, CONH,°C,HyCH.-CONH,.—To prepare this 
substance, paracyanobenzyl cyanide is dissolved in 8 parts of cold 
concentrated sulphuric acid, and allowed to remain for 12 hours; 
water is then added, and the acid neutralised with ammonia. The 
amide forms a white precipitute or nodules of crystals; and melts 
at 235° (uncorr.). It is very sparingly soluble in indifferent sol- 
vents, but dissolves readily in concentrated hydrochloric acid. 

Homoterephthalamic acid, COOH-C,HyCH,’CON H,, is obtained from 
w-cyanoparatoluic acid by the action of cold concentrated sulphuric 
acid, and may be purified by crystallisation from alcohol, in which it 
is sparingly soluble. It melts at 261° (uncorr.), and forms a light- 
blue copper salt. 

Homoterephthalisoamic acid, CONH,°C;H,CH,-COOH, is formed 
in like manner to the foregoing from paracyanophenylacetic acid. 
It melts at 229° (uncorr.), and is distinguished from its isomeride 
by greater solubility in alcohol, and by forming a malachite-green 
copper salt. 

Homoterephthalic acid, COOH-C,HyCH,’COOH, is best obtained 
from the diamide by heating it for 3—4 hours with 20 parts of 25 
per cent. hydrochloric acid, and crystallising the product from dilute 
alcohol. It dissolves in 7 parts of alcohol at 30°, and in 100 parts 
of water at 50°, but is almost insoluble in ether and benzene. It 
melts at 285—288° (uncorr.), and gives with copper salts a verdigris- 
like precipitate. 

The compounds described as homoterephthalic acid by Paternd 
(Gazzetta, 7, 361), and as insolinic acid by Hofmann (Annalen, 97, 
177), probably consist of impure terephthalic acid. H. G. C. 


Chloranisoils. By L. Hucouneng (Bull. Soc. Chim. [3], 2, 273— 
280).—Chlorine is passed into cold anisoi] (432 grams), in the dark, 
until the weight increases to 680 grams; after washing and subsequent 
steam distillation, the portion which fractionates at 230—237°5° is 
retained. This liquid resisted crystallisation, and not until it had 
been exposed to the cold of a winter’s night were acicular crystals 
obtained, which, after removal of the trichlorinated derivative by 
pressure, were recrystallised from alcohol. As thus obtained, dichlor- 
anisoil melts at 27—28°, but the presence of traces of trichloranisoil 
reduces the melting point to 16°. From the alcoholic mother liquor, 
large, orthorhombic prisms of dichloranisoil separate, having the axial 
ratios a : b : ce = 0°6556 : 1 : 0°5231. The substance boils at 232—233° 
under a pressure of 743°45 mm. (corr.) ; it is soluble in alcohol, ether, 
benzene, and chloroform, but is insoluble in water. When heated at 
145° in sealed tubes with hydriodic acid (sp. gr. 1°7), methy] iodide 
and dichlorophenol (1 : 2 : 4) were obtained. ; 

Dichloronitroanisoil is obtained by the action of fuming nitric acid 
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on dichloranisoil ; it crystallises from alcohol in pale, yellowish-green 
needles, melting at 43°5°. 

Trichloranisoil is formed by passing chlorine into cold anisoil 
until the hydrogen chloride evolved and absorbed by cold water 
equals the weight of anisoil employed; the product is washed, dis- 
solved in boiling alcohol, and recrystallised, when needles are obtained 
which melt at 60°5°, are soluble in benzene, chloroform, and carbon 
bisulphide, and distil at 240° under a pressure of 738°2 mm. (corr.). 
When heated at 180° in sealed tubes with concentrated hydrochloric 
acid, or at 140—150° with hydriodic acid, trichlorophenol [1 : 2: 4: 6] 
is produced. 

Trichloronitroanisoil [OMe : Cl,: NO, = 1:2:4:6: 3), forming 
long, nacreous needles melting at 48—50°, results from the action 
of a mixture of sulphuric and fuming nitric acids on the preceding 
derivative. A trichlorodinitroanisvél [1 :2:4:6: 3: 5], crystallising 
in prisms which melt at 90—91°, is formed by the action of nitric and 
sulphuric acids on trichloroanisoil at 70—7®°. 

Tetrachluranisoil results from the action of chlorine at 70° on 
anisoil containing 5 to 6 per cent. of iodine; some pentachloranisoil is 
also produced, and may be separated by recrystallisation from hot 
alcohol. Tetrachloranisoil crystallises in. slender needles, which are 
soluble in alcohol, ether, chloroform, benzene, and carbon bisulphide ; 
it is sublimable, and boils with partial decomposition at 278° under a 
pressure of 745°85 mm. (corr.). When‘ hydrolysed by hydrochloric 
acid at 175°, or by hydriodic acid at 150°, orthotetrachlorophenol, 
hitherto undescribed, is produced; this substance the author is 
studying. 

Pentachloranisoil crystallises in long, hard crystals, melts at 
107—108°, and is slightly soluble in cold alcohol, easily in benzene, 
carbon bisulphide, chloroform, and boiling alcohol. Under a pressure 
of 745°45 mm., it boils at 259° with partial decomposition. When 
heated with hydriodic acid at 186", it yields pentachlorophenol. 

T. G. N. 

Derivatives of Symmetrical Dinitroresorcinol. By F. Krnr- 
MANN (J. pr. Chem. [2], 40, 494—497).—Chlorodinitroresorcinol 
\(OH),: Cl: (NO,), = 1:3:2:4:6] is obtained by suspending 

nely powdered dinitroresorcinol in ether, and passing chlorine, 

diluted with carbonic anhydride, through the liquid. It forms 
long, yellow, vitreous prisms melting at 181—182°, and soluble in 
most solvents. The neutral potassium salt was obtained. 
The chlorodiamidoresorcinol stannochloride is obtained by reducing 
the nitro-compound with excess of stannous chloride, but attempts 
to isolate the hydrochloride or base result in the formation of chlor- 
amidohydroayquinoneimide [O:Cl:0H: NH: NH, =1:2:3:4:6], 
which is best obtained by treating the stannochloride with ferric 
chloride in aqueous solution ; it crystallises in violet needles, and is 
converted into chlorodihydroxyquinone (next abstract) by dilute 
potash solution. A. G. B. 


Derivatives of Metadichloroquinone. By F. Krurmann and 
W. Tiester (J. pr. Chem. [2], 40, 480—494.).—Metadichloroquinone 
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is best prepared as follows :—Commercial trichlorophenol (200 grams) 
is dissolved in sufficient glacial acetic acid at 40—50°, and is mixed 
with a solution of chromic anhydride (120 grams) in sufficient 
water to dissolve it and twice that volume of glacial acetic acid. 
After the mixture has remained at 30—40° for a quarter of an 
hour, much water is added; this precipitates the metadichloro- 
quinone in yellow needles; it melts at 121°. Metadichloroquinol, 
C.H,Cl,(OH),, crystallises in flat, long leaflets melting at 164°. The 
diacetyl-derivative forms slender needles melting at 98°, and soluble 
in the usual solvents. 

When alcoholic potash (10 per cent.) is dropped into an alcoholic 
solution of metadichloroquinone, the liquid becomes first green, and 
then brownish-red, but as soon as ihe potash is in excess, the colour 
begins to fade; red crystals of a potassium salt are then deposited, 
the yield being 5—6 per cent. of the quinone, 

Chlorodiimidoquinol [(NH),: (OH),: Cl =1:4:2:5:6] is pre- 
pared by dropping strong ammonia into a saturated (at 50—0°) solu- 
tion of metadichloroquinone, not more ammonia than one quarter of 
the volume of the quinone solution being added in all. After half an 
hour, crystals separate, which are washed with alcohol, and purified 
by crystallisation from glacial acetic acid ; they amount to 20—25 per 
cent. of the quinone. Chlorodiimidoquinol forms lustrous bronze- 
coloured, thin, leafy crystals, which sublime without melting, but 
with partial carbonisation, at 258—260°; it is insoluble in cold 
water and alcohol, but dissolves partially in hot alcohol with a 
violet colour; it dissolves in strong hydrochloric and sulphuric 
acid with a blue colour, and is precipitated on dilution. When heated 
with dilute acids, it loses nitrvogen as ammonia, and is converted into a 
chlorodihydroxyquinone (see below). When heated with potash solu- 
tion, it is converted into the red potassium salt obtained above; 
when this is dissolved in water and a slight excess of strong hydro- 
chloric acid added, large, yellow-red, leafy crystals of chloropara- 
dihydroxyquinone, CSHC1O.(OH)., gradually separate; this quinone 
melts at 240°. The ammonium salt forms an insoluble, brownish- 
red, crystalline precipitate when ammonium chloride is added to 
the solution of the potassium salt; the salts of most heavy metals 
give insoluble brown precipitates under the same circumstat ces; 
the strontium and silver salts are described. 

When chlorine, diluted with carbonic anhydride, is passed through 
a dilute acid solution of chloroparadihydroxyquinone, chloranilic 
acid is obtained; if bromine be used, bromochloranilic acid is formed. 

Todochlorodihydroxy quinone [O.:(OH),: 1: Cl=1:4:2:5:3: 6] 
is obtained, as a red, crystalline powder, when a strongly acid 
solution of the chlorodihydroxyquinone is dropped into the calcu- 
lated mixture of potassium iodide and iodate; it is insoluble in cold 
water, and is decomposed by hot water; it decomposes at 275°; hot 
dilute hydrochloric acid converts it into chloranilic acid with sepa- 
ration of iodine. 

Nitroso- and nitro-chloranilic acids are obtained respectively when 
chloroparadihydroxyquinone is treated with nitrous and nitric acids 
respectively. These acids are still under investigation. 


—— i i. 
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Chloroparadiamidoquinol hydrochloride, obtained by digesting chloro- 
diimidoquinol with stannous chloride and hydrochloric acid, crystal- 
lises in large, colourless, rhombic octahedra or prisms very soluble 
in water. The free buse has not been obtained. 

Tetracetylparadiamidochloruquinol, [(OAc),: (NHAc).: Cl = 
1:4: 2:5: 6], is obtained by heating the above hydrochloride with 
acetic anhydride and sodium acetate for half an hour and adding 
water; it crystallises from hot glacial acetic acid in lustrous, white, 
four-sided tables, melting at 255°, and sparingly soluble. 

Chloroparadiacetamidoquinone [O.: (NHAc),: Cl=1:4:2:5:6] 
is formed when the above tetracetyl-compound is dissolved in dilute 
alkali, acidified, and ferric chloride added in slight excess. It 
erystallises in brilliant, golden needles, melts at 225—2z6°, and 
is soluble in hot alcohol and glacial acetic acid. When suspended 
in ether and treated with hydrochloric acid and stannous chloride, 
chloroparadiacetamidoguinol is formed; this crystallises in colourless 
prisms melting at about 300°, and soluble in hot water, alcohol, and 
ether. 

A discussion of the constitution of some of the foregoing com- 
pounds concludes the paper. A. G. B. 


Desmotropy in Phenols. By J. Herzic and 8, Zetsen (Monatsh., 
10, 735 —769 ; compare Abstr., 1888, 822 ; and 1889, 247 and 966).— 
On adding bromine to tetrethylphloroglucinol in molecular propor- 
tion, half the halogen is converted into hydrogen bromide, and a 
mixture of two isomeric bromotetrethy] phloroglucinols is formed. In 
this operation it is necessary to brominate a solution in absolute alco- 
hol, the presence of water in the alcohol leading to the formation of 
dibromotetrethylphloroglucinol, The two isomeric monobromotetr- 
ethylphloroglucin: 1s are best separated by fractional crystallisation 
from petroleum (b. p. 60—90°), in which the a-compound is least 
soluble, and from which it crystallises in thick quadratic plates 
a:b:¢ = 10029: 1: 13749) melting at 85—88°. The B-compound 
is more soluble, and crystallises in needles melting at 115—118°. 
If the 2-compound is dissolved in cold potash, soda, or ammonia, and, 
after remaining some time, precipitated with hydrochloric acid, it is 
converted into the B-compound ; the pure 8-compound is, however, not 
always the most stable form, for when a solution in acetic acid is pre- 
cipitated with water, a mixture of the a- and 8-compounds is obtained. 
If the acetic acid solution is boiled, the conversion of the B- into the 
2-compound takes place completely, and the same result is produced 
on boiling a solution of the 8-compound in benzene or some other 
solvent without chemical action on it. Sodium f-bromotetrethy- 
phloroglucinol, C,,H2BrO;Na, is obtained in long, colourless crystals, 
readily soluble in water, on dissolving the S-compound in a small 
excess of pure caustic soda; the potassium salt much resembles it; 
the silver salt is crystalline and soluble in water and in alcohol. The 
2-compound furnishes the same salts. 

On heating with acetic anhydride, both a- and #-bromotetrethy]- 
phloroglucinol gave the same monacetate, C,,H»BrO,Ac, which crys- 
tallises in monoclinic prisms (a: 6: ¢ = 1:7:]:2) and melts at 
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66—68°. When G-potassium bromotetrethylphloroglucinol is heated 
with an excess of ethyl iodide for three hours, ethyliodotetrethyl- 
phloroglucinol, crystallising from petroleum in asymmetric plates 
(a:b:c¢ = 1:1°0941:0°8947) and melting at 51—53°, is formed. 
Both a- and f-bromotetrethylphloroglucinol give the same tetrethy]- 
phloroglucinol (m. p. 210—212°) on reduction with zinc, and the same 
dibromide on bromination in dilute alcoholic solution. The dibromide 
melts at 80—82°, crystallises from dilute alcohol in flat needles of con- 
siderable length, contains no hydroxyl-group, and gives, on reduction 
with zine and acetic acid, tetrethylphloroglucinol (m. p. 209—211°), 
and on heating with acetic anhydride, the above described monacetate. 

The general behaviour of the isomeric bromotetrethylphloro- 
glucinols leads the authors to attribute the constitution 


[O: Et: 0: Et,:0: H,Br=1:2:3:4:5: 6], 


to the a-compound, and [OH : Et,: 0: Et,:O: Br=1:2:3:4:5:6] 
to the 8-ccmpound ; the dibromide produced from both being formed 
by isomeric change, and represented by the constitution 


[O: Et,:O: Brn: O: Eh ©1:2:3:4:5: 6). 
G. T. M. 


Constitution of Asarone. By J. F. Eyxman (Ber., 22, 3172— 
3176).—The vapour- density of asarone, the crystalline constituent of 
asarum oil, determined under reduced pressure, was found to be 
102°9; an optical examination of a mixture of asarone and safrole 
showed that asarone contains a propenyl- and not an allyl-group. 
The constitution of asarone is therefore [(QMe);: C;H; = 1: 2: 5: 4], 
where C,H, = CH:CHMe. 

The liquid constituent of asarum oil is probably a methyl ether of 
isoeugenol. F. S. K. 


New Sugar with an Aromatic Nucleus. By Maquenne 
(Compt. rend., 109, 812—814).—A commercial sugar, pinite, derived 
from the resin of the Pinus lambertiana of Nebraska, resembles the 
pinite described by Berthelot which was derived from the same 
source, but differs from it in melting point and rotatory power. 
Both are very soluble in water, slightly soluble in alcohoi, crystallise 
in nodules, and have a high rotatory power. Berthelot’s pinite has 
a rotatory power of [a]; = +586; the new sugar, which the author 
distinguishes as A-pinite, bas a rotatory power [a]p = 65°°51 and melts 
at 186—187° (corr.). It has the same melting point and rotatory 
power as sennite, and probably is identical with it. 

f-Pinite has a composition intermediate between C,H,,O, and 
CsH,O;. When boiled for a short time with fuming hydriodiec acid, 
it yields methyl iodide and a sugar, C,H;.0,, which crystallises in 
small tetrahedra, melts at 246° (corr.), dissolves very readily in 
water, and is almost insoluble in alcohol and quite insoluble in ether. 
Cryometric estimation of its molecular weight gave the numbers 
176—178, so that it is isomeric with glucose. When heated with 
nitric acid, it yields rbodizonic acid, which can be converted into 
tetrahydroxyquinone by the action of hydrochloric acid. It follows 


, _ « +” wuz = = l= -_ _”6hlU 
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from these results that 6-pinite is the methyl salt of the sugar 
C,H,,0., and the latter is a benzene-derivative isomeric with inosite ; 
it may be distinguished as 8-inosite. 

Berthelot’s pinite also yields methyl iodide and #-inosite when 
treated with hydriodic acid. C. H. B. 


Lactones derived from Glycines. By P. W. Anenius (J. pr. 
Chem. [2], 40, 498—504; compare Abstr., 1888, 825).—Glycolyl- 
phenylglycine, OH-CH,°CO-N Ph-CH,*COOH, is prepared by heating 
chloracetophenylglycocine with aqueous soda for half an hour, adding 
excess of hydrochloric acid, and extracting with ether; by distilling 
the ether and crystallising the residue from a mixture of benzene and 
alcohol, the new glycine is obtained in large, transparent, rhombic 
tables melting at 127—128°, soluble in water and alcohol, and sparingly 
in ether and benzene. The calcium salt (with 6 mols. H,O) and the 
barium salt (with 7 mols. H,O), are described. 

OO 

Anhydroglycolylphenylglycine, NPh< opr sG5>O (compare Knorr's 
phenylmorpholine, Abstr., 1889, 1219), is obtained by heating gly- 
colylphenylglycine at 160°; it crystallises from hot alcohol in silky 
needles which melt at 169° and dissolve with difficulty. 

Glycolylphenylglycinamide, OH-CH,°CO-NPh:CH,"CONH,, obtained 
by passing dry ammonia through an alcoholic solution of the laxt- 
mentioned compound, crystallises in lustrous leaflets, melts at 
128—129° and dissolves easily in water and alcohol, but only sparingly 
in benzene. 

Glycolylorthotolylglycine and anhydroglycolylorthotolylglycine 
have been described before (Abstr., 1888, 825); the potassium salt 
(with 1 mol. H,O), the si/ver salt, and the barium salt (with 7 mols. 
H,0) of the former are here described. 

Glycolylorthotolylglycinamide, OH*CH,-CO-N(C,H,Me)-CH2-CONH,., 
obtained from the latter in like manner to glycolylphenylglycinamide, 
crystallises in rhombic tables and melts at 152°. A. G. B. 


Metaphenylenediamine from Resorcinol. By A. Sryewirz 
(Compt. rend., 109, 814—817).—Resorcinol is heated in sealed tubes 
at 280—300° for three hours with four times its weight of anhydrous 
(but not fused) calcium chloride, previously saturated with dry 
ammonia. The product is agitated with twenty times its weight of 
cold water for ten minutes, filtered, the amine extracted with ether 
after addition of a slight excess of potassium hydroxide, and the 
ethereal solution saturated with dry hydrogen chloride, which pre- 
cipitates crystals of metaphenylenediamine hydrochloride in quantity 
amounting to about 60 per cent. of the resorcinol taken. No un- 
altered resorcinol is left in the tube. The amine is not formed 
below 200°, and even at 250° some resorcinol remains unaltered. 
Direct experiments show that the maximum yield is obtained by 
heating for three hours at 300°; longer heating reduces the quantity 
of diamine obtained. C. H. B. 
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Condensation-products of Carbodiimides and Orthodi- 
amines. By I. Moore (Ber., 22, 3186—3201; compare Abstr., 
188°, 983).—Dimethyldiphenyldiamidomethyleneorthophenylenediamine, 
C,,H,.N,Me., prepared by boiling the phenylene-base with methy] iodide 
and potash in alcoholic solution, crystallises from alcohol in colourless 
needles or prisms and decomposes at about 200°, but without melting ; 
it is readily soluble in hot benzene and hot alcohol, but only sparingly 
in boiling water, and almost insoluble in ether. The tetranitroso- 
compound, C,,H,N,(NO),, separates in slender needles when the 
base is treated with sodium nitrite in well-cooled glacial acetic acid 
solution ; it gradually decomposes at about 110°, melts at about 
137—138°, and is readily soluble in ether, glacial acetic acid, hot 
benzene, and alcohol, but insoluble in water. It dissolves freely in 
warm dilute hydrochloric acid and dilute sulphuric acid, and it gives 
Liebermann’s nitroso-reaction. 

Diacetyldiparatolyldiamidomethyleneorthophenylenediamine, 


C.H»N,Ac,, 


prepared hy warming the paratolyl-base (loc. cit.) with acetic an- 
hydride, crvstallises from warm dilute alcohol in colourless needles, 
melts at 142—143°, and is readily soluble in alcohol, benzene and 
ether, but almost insoluble in light petroleum. The dibenzoy/- 
derivative, C.,H»N,Bz.. is obtained when the base is heated with 
benzoic anhydride at 130—140° for an hour; it crystallises from 
boiling aleohal in colourless needles or slender prisms, melts at 
184 —185°, and is readily soluble in hot alcohol and hot benzene, but 
only sparingly in ether and almost insoluble in light petroleum. The 
tetrabenzoyl-derivative, C.,H,.N,Bz,, prepared by heating the base 
with benzoic anhydride at 240—250° for 24 hours, crystallises from 
boiling alcohol in colourless, slender needles, melts at 273—274°, 
and is readily soluble in builing cumene, moderately easily in hot 
alcohol and benzene, and almost insoluble in light petroleum. The 
tetranitroso-derivative, C.,H,.N,(NO),, crystallises in slender, yellow 
needles, gradually decomposes at about 120° and melts at about 
130° ; it is readily soluble in alcohol, ether, and warm benzene, but 
almost insoluble in light petroleum. It gives Liebermann’s nitroso- 
reaction. ; 
T-traphenyldiamidodimethyleneorthophenylenediamine, CxH»No, is 
obtained when diphenyldiamidomethyleneorthophenylenediamine is 
heated at 200° with carbodiphenylimide. It crystallises in colourless, 
well-defined rhombic prisms, a : b : c = 0°6633 : 1 : 0°5685, melts at 
138—139°, and is readily soluble in alcohol, ether, and benzene, 
but almost insoluble in light petroleum. When distilled, it is de- 
composed into aniline and diphenyldiamidomethyleneorthophenylene- 
diamine; it is also decomposed by 20 per cent. hydrochloric acid 
at 150°, yielding diphenylearbamide and phenylenediamine. The 
hydrochloride, (Cy:H2sN¢)2,3HCl, crystallises in thin, colourless plates 
and is readily soluble in alcohol and hot water. The pla/ino- 
chloride (Cy.HsN¢)s,3H,PtCl, which crystallises in orange-red plates, 
is only sparingly soluble in hot alcohol and insoluble in water 
and ether. The sulphate, Cy,H.No,2H.SQ,, crystallises from alcohol 
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in colourless, prismatic needles and is readily soluble in hot alcohol 
and hot water, but insoluble in ether. The tetramethyl-deriva- 
tive, CsH.N,sMe,, crystallises from warm benzene in colourless, 
prismatic needles, melts at 181—182°, and is readily soluble in warm 
alcohol. ether, and benzene, and in mineral acids. The tetracetyl- 
derivative, C».H.,N,Ac,, crystallises from a mixture of benzene and 
light petroleum in colourless, well-defined prisms, melts at 125—126°, 
and is readily soluble in alcohol, ether, and benzene, but only 
sparingly in light petroleum. The tetrabenzoyl-derivative, C;.H»N.Bz,, 
crystallises from hot alcohol in small, colourless needles or prisms, 
melts at 181—182°, and is readily soluble in hot alcohol and benzene, 
but only sparingly in ether, and almost insoluble in light petroleum. 
Tetraparatolylamidodimethyleneorthophenylenediamine, CyHy6Nl¢, can 
be prepared by heating orthophenylenediamine (1 mol.) with carbo- 
diparatolylimide (1 mol.) at 130—140°, and then adding a further 
quantity (1 mol.) of the imide and heating again for 3—4 hours at 
200°. It erystallises from hot alcohol in colourless needles, melts at 
115—116°, and is readily soluble in hot alcohol and benzene, but only 
very sparingly in ether and light petroleum. It dissolves in con- 
centrated sulphuric acid, yielding a colourless solution, and it is decom- 
posed by 30 per cent. hydrochloric acid at 150°, yielding ortho- 
phenylenediamine and diparatolylearbamide. The hydrochloride, 
(CssHyN)2,3HCI, crystallises from dilute hydrochloric acid in colour- 
less, prismatic needles and is readily soluble in alcohol and hot water, 
but only very sparingly in ether. and insoluble in benzene. The 
platinochloride (CssH.Ne)s,3H:PtCl+15H,O separates in orange-red 
plates when platinic chloride is added to a dilute hydrochloric acid so- 
lution of the base ; it loses its water at 100° and is insoluble in water, 
ether, and benzene, but readily soluble in warm alcohol. The sulphate, 
CyxHs.N.,2H,SO,y, crystallises in colourless needles and is readily 
soluble in hot alcohol and hot water, but almost insoluble in benzene 
and ether. The tetracetyl-derivative, Cy,H»N,Ac;, separates from 
benzene in small, granular crystals, melts at 114—115°, and is readily 
soluble in alcohol, hot benzene, and hot light petroleum, but very 
sparingly in cold ether. The tetrabenzoyl-derivative, CyHs,N,Bz,, 
crystallises from alcohol in colourless needles, melts at 145—146°, and 
is readily soluble in hot alcohol, ether, and benzene, but almost in- 
soluble in light petroleum. F. 8S. K. 


Pentamidobenzene. By A. W. Patmer and C. L. Jackson (Amer. 
Chem. J., 11, 448—456 ; compare Abstr., 1888, 825, and A. Barr, 
tbid., 822).—Triamidodinitrobenzene, CsH(NH:)NO,)2, was prepared 
by heating tribromodinitrobenzene, melting at 192°, with alcoholic 
ammonia at 100° under pressure. It was obtained in two forms—in 
reddish-yellow needles and in black, amorphous masses; it does 
not melt even above 300°, but is decomposed if heated more intensely, 
and is insoluble in most ordinary solvents, but dissolves slightly in 
alcohol and in chloroform, from which solutions it crystallises in small, 
yellow plates. When reduced with tin and hydrochloric acid, it 
yields a trihydrochloride of pentamidobenzene, CGH(NH.).(NH;Cl);,; this 
crystallises in small, colourless, rhombic plates, turning brown after a 
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time, and forming a tarry substance when heated with hot water or 
oxidising agents. This substance is sparingly soluble in alcohol, and 
dissolves easily in water, from which it is precipitated by passing 
in hydrogen chloride; it is insoluble in ether, benzene, and chloro- 
form. The free base cannot easily be prepared from it. Evidence 
was also obtained of the formation of a pentahydrochloride of 
this base. T'rianilidodintrobenzene, C,H(NHPh);(NO,)2, was also 
prepared by heating aniline with tribromodinitrobenzene ; it melts at 
179° and crystallises from alcohol in orange-red needles, from ether 
in groups of short prisms; from solution in benzene or chloroform it 
is deposited in an amorphous form. It dissolves readily in benzene, 
chloroform, and hot alcohol, moderately in ether, carbon bisulphide, 
acetic acid, and acetone. It is not acted on by hydrochloric acid, but 
dissolves in nitric and sulphuric acids, forming yellow solutions. 
This research has been discontinued owing to the publication of a paper 
by Barr on the same subject. C. F. B. 


Action of Carbon Bisulphide on certain Azo-compounds 
and Hydrazones. By P. Jaconson and V. Scnencxe (Ber., 22, 
3232—3245).—It has previously been shown by Jacobson (Abstr, 
1888, 487) that by the action of carbon bisulphide on benzeneazo-p- 
naphthol, two anhydro-compounds of 2-amido-8-naphthol are formed, 


namely, thiocarbamidonaphthol, CuH.<9>0-SH, and carbanilamidv- 
naphthol, CoH. <Q>C-NHPh. The authors have examined the 


action of carbon bisulphide on benzeneazoparacresol, benzeneazopsendo- 
cumenol, and benzenedisazoresorcinol, and find that in all these cases 
the reaction proceeds in a manner exactly analogous to that described 
above. They have also extended their experiments to the hydrazones 
of f-naphthaquinone and phenanthraquinone, and show that the 
same reaction takes place in these cases also. The results obtained 
form, therefore, a further confirmation of the supposition that the 
atoms in the characteristic groups of these azo-compounds and ortho- 
quinonehydrazones are combined together in the same manner; 


whereas, from their modes of formation, it would be expected that 
*C-OH 
the groups would be represented by the formule :N—N-Ph 


a ‘C—O 
an’ -C=N—NHPh 
tional formule which have been proposed, this reaction, which occurs 
at a high temperature, cannot of course decide. 

In carrying out the reaction, 1 part of the azo-compound or hydr- 
azone is heated with 2—3 parts of carbon bisulphide in a sealed tube 
for eight hours. The temperature necessary is 190—210°, except in 
the case of benzenedisazoresurcinol, when the reaction takes place at 
150—155°, but proceeds less smoothly than with the other com- 


pounds. 
The products of the reaction of benzeneazoparacresol and carbon 


bisulphide are ‘hiocarbamidveresol, C.HMe<)>C-SH, and carbanil- 


respectively. Between the various constitu- 
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amidocresol, CxH,Me<Q>C-NHPh. The former crystallises from 


dilute alcohol in colourless, stellar aggregates of needles, melting at 
216—217°. The second compound crystallises from the same solvent 
in long, colourless needles which melt at 205—206°. Its picrate 
melts at 216—217°, and its acetyl-compound at 86—87°. 

The first product of the reaction of benzeneazopseudocumenol and 


carbon bisulphide, thiocarbamidocumenol, C.HMe.<Y>C-SH, crystal- 
lises in colourless needles melting at 252—253°. By the action of 
iodine on its sodium salt, it is converted into the bisulphide, 
&,[0<0> CsHMes],, which separates from chloroform solution in 
colourless, prismatic crystals melting at 150—151°. The second 
compound formed, carbanilamidocumenol, C.HMa<2>ON HPh, 


crystallises in broad, colourless needles melting at 145°. Its picrate 
melts at 197—198°. 

The products of the reaction of benzenedisazoresorcinol and carbon 
bisulphide are more difficult to purify than those previously men- 


tioned. The first, thiocarbodiamidoresorcinol, C.Hs[<2>0-SH], 


forms an amorphons, yellowish-white powder, which commences to 
blacken at 250°, and melts with decomposition at 270°. Carbanildi- 


amidoresoreinol, CsHs[<Q>C-NHPh],, is likewise an amorphous 


powder, which blackens at 240°, and melts with complete decomposi- 
tion at 270°. It unites with 2 mols. of picric acid forming a picrate 
which melts above 240°. 

The two compounds obtained by the reaction of naphthaquinoue- 
hydrazone and carbon bisulphide are isomeric with ss obtained 
from benzeneazo-§-naphthol, in which the nitrogen and oxygen- 
atoms are in the a- and f-positions respectively. In the compounds 
to be described these positions are reversed. Thiocarbamido-a- 


naphthol, Cue <)SO-SH, crystallises in long, colourless needles, 


which melt with decomposition at 259—260°, and are readily soluble 
in warm alcohol, acetic acid, and benzene. It is converted by potas- 
sium ferricyanide into the bisulphide. The second compound, carb- 


anilamido-a-naphthol, Cu. <OSON H-Ph, crystallises from chloro- 


form in colourless needles melting at 232—233°, and is easily soluble 
in benzene, alcohol, and acetic acid. Its picrate forms microscopic 
prisms and melts at 213—214°. 

Phenanthraquinonehydrazone and carbon bisulphide.—Thiocarb- 
amidophenanthrol, CuH.<Y>C'SH, is formed in very small quantity, 
and is an amorphous, colourless powder. Carbanilamidophenanthrol, 
CuH<Y>C-NHPh, erystallises from glacial acetic acid in pale- 


yellow needles, united to stellate aggregates, which melt at 
VOL. LYIL, 8 
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192—193°. It is readily soluble in alcohol and benzene, less so in 
acetic acid, and is resolved by alcoholic potash into aniline, ammonia, 
carbonic anhydride, and hydrophenanthraquinone, Its picrate 
forms microscopic prisms melting at 235—236", and its acetyl-deriva- 
tive crystallises in small, colourless plates, and melts at 163—164°. 
The hydrazones of orthodiketones (formerly regarded as mixed 
azo-compounds) do not act in this manner with carbon bisulphide. 
Parahydroxyazo-compounds are attacked, but resinous products are 
formed. Azobenzene, on the other hand, is converted at 280—300° 


into the compound CH.<S>CSH, described by Hofmann (Abstr, 
1887, 823). H. G. 0. 


Ethylenephenylhydrazine. By O. Burcnarp (Annalen, 254, 
115—128 ; compare Abstr., 1889, 138).—a-Ethylenephenylhydrazine 
(m. p. 90°5°) dissolves in concentrated sulphuric acid, and on adding 
a trace of nitric acid an intense purple-red coloration is produced. 
When it is treated with sodium nitrite in dilute hydrochloric acid 
solution, nitrosoethylenediphenyldiamine (m. p. 160°) is precipitated. 
The sulphate, C,H,(NPh:NH:,).,H,SO,, crystallises from dilute 
alcohol in colourless needles, and is only sparingly soluble in alcohol. 
The nitrate, C,H, NPh-NH,).,2HNO;, crystallises from alcohol in 
colourless needles or plates, is readily soluble in water, and melts at 
172—173° with decomposition. The oxalate, C,H,(NPh-NH,).,C,H,0, 
crystallises in needles melting at 183° with decomposition. The 
diacetyl-derivative, C,H,(NPh-NHAc),, crystallises from alcohol in 
slender, colourless needles, melts at 222°, and is readily soluble in 
glacial acetic acid, but only sparingly in cold alcohol, and insoluble in 
ether. 

Ethylenephenylhydrazinedisuccinic acid, 


C,H,(NPh-CO-C,H,COOH)., 


prepared by heating the hydrazine (1 mol.) with succinic anhydride 
(2 mols.) in alcoholic solution, separates from dilute alcohol ia 
colourless crystals, melts at 203°, and is almost insoluble in alcohol, 
but readily soluble in water. The sodium salt is crystalline ; the lead 
salt separates from hot water, in which it is only very sparingly 
soluble, in the form of a crystalline powder. 

NPh:-NH:CO 


Succinylethylenephenylhydrazine, C:Hi<ypy.ny-cQ>C:He 8 


obtained when the hydrazine is heated at about 180° with succinic 
anhydride. It is a colourless powder, readily soluble in alcohol and 
chloroform, but insoluble in ether; it has no well-defined melting 
point, as it begins to sinter together at 100—110°, and only becomes 
completely liquid at about 126°. When boiled with alcoholic potash, itis 
converted into acompound, probably ethylenephenylhydrazinesuccinic 
acid, which has acid properties ; this substance is a colourless powder, 
melts at 137—140° with previous softening, and is readily soluble in 


alcohol, but only very sparingly in ether and chloroform. 
NPh:NH-CO 
Oxalylethylenephenylhydrazine, CAC N phen i ds 0’ prepared by 
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heating the oxalate at about 183°, is a colourless, amorphous powder 
soluble in alcohol. : 
Ethylenetriphenylthiosemicarbazide, 


NHPh-CS-NH-NPh:C,H,yNPh-NH,, 


separates as an oil when an alvoholic solution of the hydrazine is 
warmed with phenylthiocarbimide; it crystallises from alcohol in 
slender needles, melts at 164°5°, and is moderately easily soluble in 
alcohol. 

Ethylenetetraphenyldithiosemicarbazide, C,H,(NPh-NH-CS:NHPh),, 
is a crystalline powder, melts at 194°5°, and is sparingly soluble in 
alcohol. 

Acetonethylenephenylhydrazine, CMe,:N-NPh:C,HyNPh-NH,, pre- 

red by boiling the hydrazine with acetone in alcoholic solution, 
erystallises from alcohol in colourless plates, melts at 71—?72°, 
and has basic properties. The acetophenone condensation-product, 
(,H,(NPh-N:CMePh),, crystallises from alcohol in golden needles, 
melts at 117—118°, and is only sparingly soluble in alcohol. 

Attempts to prepare condensation-products with dialdehydes and 
diketones were unsuccessful. F. S. K. 


Oximes. By H. Gotpscumivr (Ber., 22, 3101—3114).—(Carbd- 
anilidobenzaldoxime, CHPh:N-O-CO-N HPh, is obtained when benzald- 
oxime (1 mol.) is warmed with phenylcarbimide (1 mol.) in benzene 
solution. It crystallises from benzene, alcohol, and ether in colourless 


needles, melts at 135—136°, and is decomposed when heated above 
its melting point, yielding diphenylcarbamide, benzonitrile, water 
and carbonic anhydride ; other carbanilidoximes give analogous de- 
composition-products under the same conditions. When warmed 
with alcoholic potash, it is decomposed into benzaldoxime and ethyl 
phenylearbamate, and when boiled with alkalis, it yields benzaldoxime 
and aniline. 

Carbanilidoanisaldoxime, OMe‘C,H,CH:N-O-CO-NHPh, crystallises 
from benzene in long needles melting at 82°. 

Dicarbanilidosalicylaldoxime, ; 


NHPh:CO-ON:CH:C,H,0-CO-NHPh, 


crystallises from benzene in small scales melting at 115°. 
Carbanilidofurfuraldoxime, C,H,;0-CH:N-O-CO-NHPh, crystallises 
m benzene in needles melting at 138°. 
_ Carbanilidoacetowime, CMe,:N-O-CO-N HPh, crystallises from benzene 
in needles and melts at 108°. 
Carbanilidoacetophenoneoxime, CMePh:N-O-CO-NHPh, crystallises in 
small, colourless needles, and melts at 126°. 
Carbanilidobenzophenoneoxime, CPh,:N-O-CO-NHPb, crystallises 
from benzene in colourless, microscopic needles melting at 176°. 
Carbanilidocarvoxime, C,oHy,:N-O-CO-NHPh, crystallises from ben- 
zene in prisms and melts at 130°. The corresponding derivative of 
is0carvoxime crystallises from benzene in needles melting at 150°. 
Carbanilidocampharoxime, CioH¢-N-O-CO-NHPh, crystallises from 
nzene in needles and melts at 94°; it is decomposed when heated 
s 2 


252 ABSTRACTS OF CHEMICAL PAPERS. 


at 120—130°, yielding diphenylcarbamide, campholenenitrile, carbonic 
anhydride, and water. 

Propionaldoxime and valeraldexime combine with phenylcarb- 
imide with development of heat, yielding oily compounds ; mesitylene- 
oxime also gives an oily product. 

Carbanilidoquinoneowime, CsH,O:N-O-CO-N HPh, crystallises in short, 
yellow prisms, begins to decompose at about 110°, and decomposes 
completely at 160°, but without melting. It is deeomposed by boiling 
alcohol, yielding quinoneoxime, and when treated with alkalis it is 
decomposed into quinoneoxime, aniline, and carbenic anhydride; 
other carbanilidoximes of this class show a similar behaviour with 
alkalis. 

Carbanilidothymoquinoneorime, CioHi,0:N-O-CO-NHPh, crystallises 
in long, yellow needles melting at 131—132°. 

Carbanilido-a-naphthaquinoneoxime, C\)H,O:N-O-CO-NH Ph, crystal. 
lises in yellow prisms, begins to decompose at about 160°, and melts 
at 170°. 

Carbanilido-B-naphthaquinone-B-oxime, prepared from f-nitroso-a- 
naphthol, crystallises from benzene (with benzene) in greenish-yellow, 
microscopie prisms, and decomposes at 119—120°. 

Carbanilido-B-naphthaquinone-a-ozime, prepared from a-nitroso-p- 
naphthol, erystallises in small, yellow needles and melts at 126—128". 

When f-naphthaquinonedioxime (1 mol.) is warmed with phenyl- 
carbimide (2 mols.) in benzene solution, diphenylcarbamide is preci- 
pitated and the solution contains -naphthaquinonedioxime anhydride 
(m. p. 78°). Toludiquinoyltetroxime is also converted into the an- 
hydride under the same conditions, the phenylcarbimide being con- 
verted into diphenylcarbamide. 

Carbanilidoisonitrosobutyl methyl ketone, COMe-CPr:N-O-CO-NHPh, 
crystallises from benzene in colourless plates and melts at 92—93°. 

Carbanilidomethylpropylglyoxime, NOH:CMe:C Pr:N-O-CO-NHPh, is 
obtained when the preceding compound is treated with hydroxyl- 
amine hydrochloride in alcoholic solution; it crystallises from benzene 
in colourless plates melting at 129—131°. 

Dicarbanilidomethylpropylglyoxime, 

NHPh:CO-0-N:CMe:CPr:N-0-CO-NHPh, 
prepared by treating methylpropylglyoxime with phenylcarbimide in 
benzene solution, crystallises in nacreous plates, melts at 164—170° 
with decomposition, and is only sparingly soluble in warm benzene. 

Carbanilido-a-benzilmonoxime, COPh-CPh:N-O-CO-NHPh, prepared 
from a-benzilmonoxime, crystallises from benzene in small prisms, 
melts at 144°, and is decomposed when warmed with alkalis, yielding 
aniline and a-benziloxime ; it turns yellow on exposure to light. 

Carbanilido-y-benzilmonoxime, prepared from +-benzilmonoxime, 
erystallises from benzene, with 4 mol. of benzene, in colourless needles, 
loses its benzene at 100°, and melts at 143°; it turns yellow on 
exposure to light, and is decomposed by alkalis, yielding aniline and 
the y-oxime. 

Dicarbanilido-a-benzildioxime, 


NHPh-CO-0-N:CPh:-CPh:N-0-CO-NHPh, 
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erystallises in colourless, microscopic plates, melts at 180°,and is only 
sparingly soluble in the ordinary solvents; it is decomposed by 
alkalis. 

Dicarbanilido-B-benzildioxime crystallises from benzene in small 
prisms, melts at 187°, and is decomposed by alkalis. 

Dicarbanilido-y-benzildioxzime crystallises from benzene in eolourless 
needles containing benzene, and melts at about 175°; when warmed 
with alkalis, it is decomposed into aniline and benzildioxime an- 
hydride (m. p. 94°). 

The fact that all the benziloximes react with plhenylcarbimide 
with equal readiness, yielding compounds of equal stability, is 
evidence in favour of Auwers’ and Meyer’s views, namely, that the 
benziloximes are stereochemically isomeric. , 

Carbanilidoisobenzaldoxime, C\4H,2N202, is obtained when isobenzald- 
oxime (1 mol.) is treated with phenylcarbimide (1 mol.) in ethereal 
solution, the precipitate quickly separated by filtration, and recrystal- 
lised from cold ether. It separates from benzene in colourless needles, 
and from ether in quadratic plates melting at 94° with decomposition. 
It is much more readily decomposed by alkalis than its isomeride (see 
above), yielding diphenylcarbamide, aniline, and isobenzaldoxime ; 
this behaviour is not in accordance with Beckmann’s formula for iso- 
benzaldoxime, neither is the fact that carbanilidoisobenzaldoxime 
readily undergoes intra-molecular change. When a few bubbles of 
hydrogen chloride are passed into a cold, saturated benzene solu- 
tion of carbanilidoisobenzaldoxime it is wholly converted into the 
isomeride (m. p. 135—136°), some of which separates from the 
solution in crystals; the same change is brought about, but more 
slowly, by a trace of phenylcarbimide. F. S. K. 


Amidoximes and Azoximes. By F. Tiemann (Ber, 22, 
3124—3130)—General remarks on the papers of Wurm: (this vol., 
p. 258), Zimmer (next abstract), Stieglitz (next page), and Koch 
(this vol., p. 260). 


Action of Aldehydes on Benzenylamidoxime. By H. Zimmer 
(Ber., 22, 3140—3147).—Tiemann has shown (this vol., p. 44) that 
acetaldehyde forms a condensation-product with benzenylamidoxime. 
The author has extended this reaction to other aldehydes. 

Benzenylhydrazoximephenylethylidene, CPh<y yy >CH-CH:Ph, is 
formed when phenylacetaldehyde acts on benzenylamidoxime. It 
forms small, white needles sparingly soluble in boiling water, easily 
80 in ether, chloroform, and benzene, and melts at 136°. Aqueous 
hydrochloric acid resolves the compound into its components, but dry 
hydrogen chloride forms with it a crystalline hydrochloride. When 
oxidised with the calculated quantity of potassium permanganate, the 
hydrazoxime yields benzenylazoximephenylethenyl, 


CPh<N'O>C-CH, Ph. 


This is crystalline, insoluble in water, soluble in alcohol and chloro- 
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form, sparingly so in ether, and melts at 118°. Neither acids nor 
alkalis have any action on it. 


Benzenylhydrazoximepropylidene, CPh<\ 0 >CHEt, obtained by 


the action of propaldehyde on benzenylamidoxime, forms colour. 
less crystals sparingly soluble in water, easily so in organic solvents, 
and melts at 64°. When heated with alkalis or acids, it is resolved 
into its components, The hydruchloride is crystalline, Benzenyl. 


azoxzimepropenyl, cph<®'O>cnt, is a colourless oil boiling at 


230—235°. It is soluble in aleohol, insoluble in water. Acids and 
alkalis are without action on it. 


Benzenylhydrazoximeisobutylidene, CPh<N )>CH-CHMe, forms 


silky needles soluble in boiling water, in organic solvents, and in cold 
concentrated hydrochloric acid. When heated with acids or alkalis, 
it is resolved into its components, The hydrochloride is crystalline. 
Benzenylazoximeisobutenyl is an oil soluble in alcohol, ether, and 
chloroform, boils at 253—255°, and is indifferent towards acids and 
alkalis. 


Benzenylhydrazoximeisoamylidene, CPh<N o> CH:CH,CHMe,, is 


sparingly soluble in boiling water, easily so in organic solvents, 
crystallises in colourless needles, and melts at 83°. It is decomposed 
by hot acids or alkalis, and forms a crystalline hydrochloride. LBen- 
zenylazoximeisoamenyl is an almost colourless oil of slightly aromatic 
odour, and is soluble in organic solvents. It boils at 257°, and is 
indifferent to acids and alkalis. 

No analogous hydrazo-compound could be obtained from benz- 
aldehyde, dibenzenylazoxime melting at 107° being at once formed. 


Benzenylhydrazoximesalicidene, CPh<h > CH-C.HyOH, crystal- 


lises in colourless needles, and melts at 155°, It is sparingly soluble 
in water, easily so in.organic solvents and in cold alkalis. 


Benzenylagoximesalicenyl, CPh<*'V>C-C,H,-OH, is isomeric with 


Spilker’s salicenylazoximebenzenyl, OH-C,HC<S CO >CPh (this vo, 


p- 143), and resembles it in all its properties. It is, therefore, 

probable that these two compounds are identical, a molecular re- 

arrangement taking place during one or other mode of furmation. 
The hydrochlorides of all these hydrazoximes are decomposed by 


water, and are only formed by the action of dry hydrogen <x) 
L. T. e 


Behaviour of Amidoximes towards Diazobenzene-derivs- 
tives. By J. Srinasirz (Ber., 22, 3148—3160).—When benzenyl- 
amidoxime acts on diazobenzene chloride or sodium diazobenzene- 
sulphonate, diazoamidobenzene and a compound C,,H,;N;0 are formed. 
The latter compound seems to be formed from 2 mols. of the amid- 
oxime, the diazo-compound playing the part of determining agent 
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only, probably acting, as it sometimes does,.as a mixture of aniline 
and nitrous acid. The author has obtained the same compound. 
C,,H;,N;0 by the action of nitrous acid, and of some mild oxidising 
agents, though the yields were small. This compound benzeny/- 


hydrazoxzimeamidobenzylidene, CPh<N O>CPh-NE,, crystallises in 


rhombic plates, and melts at 124—125°, being resolved into benzo- 
nitrile and benzenylamidoxime. It is insoluble in water, sparingly 
soluble in ether, moderately so in alcohol, benzene, and chloroform. 
It has no acid properties, and is only very slightly basic, its unstable 
hydrochloride only being formed when dry hydrogen chloride is passed 
into a chloroform solution of the base. This salt is soluble in water, 
but after a time the aqueous solution gradually deposits the free 
buse. It crystallises in colourless, microscopic needles, which melt 
at 144—145°, and at a few degrees higher temperature decompose 
inte ammonium chloride, dibenzenylazoxime, and small quantities of 
benzonitrile. The same decomposition takes place very rapidly when 
the alcoholic solution is boiled. The platinochloride forms a pale- 
yellow precipitate melting at 125°5°, and charring at 130—140°. The 
picrate forms a golden-yellow precipitate, melts at 148—149°, and 
explodes at a few degrees higher. The free base is not attacked by 
cold dilute acids or alkalis, but when boiled with alkali is at once 
resolved into benzonitrile and benzenylamidoxime. When heated 
with strong aqueous hydrochloric acid at 100°, benzenylamidoxime, 
benzoic acid, dibenzenylazoxime, and ammonia are formed. Boiling 
glacial acetic acid, or alcoholic solution of hydrogen chloride, yields 
dibenzenylamidoxime. The absence of a free oximido-group is shown 
by ferric chloride giving no coloration. This base is stable towards 
nitrous acid. Heated with carbon bisulphide at 100°, it yields the 
compound C,H,N,S, (Schubart, this vol., p. 49), probably after 
previous partial decomposition into benzenylamidoxime and benzo- 
nitrile. Taking all these facts into consideration, the author considers 
the above to be its most probable formula. . 
Orthohomobenzenylhydrazoximeamido-orthohomobenzylidene, 


CH Me-O<N 2 >C(NH,)-CH Me, 


was obtained by the action of sodium diazobenzenesulphonate on 
orthohomobenzenylamidoxime. It forms colourless, microscopic 
crystals easily soluble in chloroform, alcohol, and benzene, less so in 
ether, and insoluble in water and aqueous acids and alkalis. It melts 
at 109—110°, and although stable at ordinary temperatures, gradually 
decomposes in hot sammer weather into orthotolunitrile and ortho- 
homobenzenylamidoxime. The same decomposition is readily effected 
hy hydrochlorie acid at 100°. The author had not enough of this 
hydrazoxime to prepare orthohomobenzoyl-orthohomobenzenylamidozime, 
C,H,Me-U(NH,):N-O-CO-©,H,Me; directly from it, but obtained the 
latter compound by the action of orthotoluic chloride on orthohomo- 
benzenylamidoxime. It crystallises in long, silky needles resembling 
asbestos, is easily soluble in alcohol, chloroform, ether, and benzene, 
and in acids, is almost insoluble in‘water and alkalis, and melts at 
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117—118°. At 180° water is given off, and di-orthohomobenzenylaz- 
ozime, C.H.Me-C<*'Y>0-C,H.Me, is formed. This forms very thin, 


silky needles exceedingly soluble in alcohol, ether, benzene, and 

chloroform, and melts at 58—59°. It sublimes unchanged, and 

volatilises in steam or alcohol vapour. 
Metanitrobenzenylhydrazoximeamido-metanitrobenzylidene, 


NO;C,HC<y yp >O(NH,) OHNO, 


was obtained by the action of sodium diazobenzensulphonate on 
metanitrobenzenylamidoxime; it is a pale-yellow substance almost 
insoluble in the usual solvents. It is most soluble (1 : 2000) in 
alcohol. It melts at 150—151°. When boiled with alkalis, it is 
decomposed into the nitrile and amidoxime, but a trace of metanitro- 


benzenylazoximemetanitrobenzenyl, NO; C.HeC<N 0>0-0,H;NO,, is 


also formed. The latter is, however, best obtained by the action of 
strong cold sulphuric acid on the hydrazoxime. A mixture of meta- 
nitrobenzenylamidoxime and metanitrobenzonitrile gave no trace of 
the azoxime with sulphuric acid. The azoxime may also be obtained 
from the hydrazoxime by boiling the latter with glacial acetic acid. 
It forms microscopic, micaceous needles sparingly soluble in cold 
organic solvents, melts at 168°, and sublimes unchanged. The author 
obtained the same compound by acting on metanitrobenzenylamid- 
oxime with metanitrobenzoic chloride. 

Attempts to get analogous compounds by the action of diazobenzene 
chloride on compounds of the general formula NHR-CPh:N-OH 
have as yet proved fruitless. 

In the course of his work, the author finds that in the action of 
hydroxylamine on thiamides and thianilides the presence of excess of 

kali is an advantage. 

Thiobenzorthotoluide, CSPh-NH:C,H,Me, is formed by fusing 
benzorthotoluide with phosphoric pentasulphide. It crystallises from 
benzene in pale-yellow prisms, and melts at 85—86°. When heated 
with an alcoholic solution of hydroxylamine hydrochloride, it yields 
benzenylorthotoluidozime, NOH:CPh:NH-C,H,Me. When excess of 
alkali is present, the reaction is very much accelerated. This com- 
pound crystallises in hexagonal prisms, is easily soluble in acids, 
alkalis, and organic solvents, and melts at 147°. L. . F. 


Constitution of Benzhydroxamic Acid. By G. Minunnt (Ber., 
22, 3070—3071).—The compound N,HPh:CPh-OH is formed when 
benzhydroxamic acid is heated at 130—140° with phenylhydrazine; it 
crystallises from dilute alcohol in colourless needles, and melts at 
165—166°. The formation of this compound shows that benzhydr- 
oxamic acid has the constitution OH-CPh:NOH. F. S. K. 


Oils of Wintergreen and Birch. By H. Triwse and H. J. 
M. Scuroerer (Pharm. J. Trans., 20, 166—168).—The authors find 
that the oils of wintergreen and birch are physically and chemically 
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identical, each consisting of methyl salicylate and small quantities of 
benzoic acid and ethyl alcohol, together with from 0°3 to 0°447 per 
cent. of a hydrocarbon of the formula C,;H,. A sample of artificial 
oil of wintergreen had the physical, but not the chemical properties 
of these oils, and was not pure methy] salicylate. R. R. 


Methysticin. By C. Pomeranz (Monatsh., 10, 783—793; com- 
pare Abstr., 1888, 1207, und 1889, 278).—This compound exists in the 
root of Macropiper methysticum, from which it may be best prepared 
by exhaustion with boiling 80 per cent. alcohol; the solution is con- 
centrated and allowed to remain in a cool place for some days, when 
a crystalline deposit separates, and this on recrystallisation from 
boiling alcohol furnishes pure methysticin in the form of inodorous, 
tasteless, prismatic needles melting at 137°. It has the formula 
C,sH,,0s, is insoluble in cold water, only slightly soluble in hot water, 
light petroleum, and ether, but is readily dissolved by boiling alcohol, 
and cannot be distilled unchanged. On treatment with potash or 
soda, the compound is dissolved with formation of the potassium or 
sodium salt respectively of an acid which the author has named 
methysticinic acid. The free acid, CyH,.0;, crystallises in yellow, 
prismatic needles resembling piperic acid, is sparingly soluble in 
ordinary solvents, dissolves readily in solutions of the alkalis, melts 
at 180° with evolution of carbonic anhydride, and is coloured red by 
a solution of ferric chloride. On oxidation with a solution of potas- 
sinm permanganate, it is converted into a compound identical with 
Fittig and Remsen’s piperonylic acid, CH::0,:C,H,;COOH 
[0,: COOH = 1:2: 4], which melts at 227°, and gives a charac- 
teristic calcium salt. 

Methysticol is obtained on boiling methysticinic acid with alkalis or 
dilute acids. It melts at 94°, is insoluble in alkalis, but is readily dis- 
solved by alcohol or ether, crystallises in flat prisms, forms a com- 
pound with phenylhydrazine which melts at 143°, and has the 
formula C13H,203. 

In consideration of its behaviour with potash, methysticin must be 
regarded as the methy] salt of methysticinic acid, CH,.0,:C,H,C,;H,O; 
[0,: C,H,O; = 1: 2:4], the group C,H,0,;, if methysticinic acid 
8 regarded as a A-ketonic acid, being represented by the chain 
—CH:CH-CH:CH-CO-CH,COOH. The author has not succeeded 
in detecting the least trace of benzoic acid in the oxidation-prodact 
of methysticin (compare Nolting and Kopp, Mon. Sci., 1874, 921). 

G. T. M. 


Tannins. By C. Erti (Monatsh., 10, 805—806; compare this 
vol., p. 164).—Since the tannin C,yH,,O,, obtained from the aqueous 
extract of the wood of the Slavonian oak, is a dimethoxy-derivative 
of a ketonic acid formed by the condensation of 2 mols. of gallic 
acid, each of which has two hydroxyl-groups placed symmetrically to 
the carboxyl-group ; and since the formation of the ketonic acid must 

accompanied by the spliting off of a molecule of water from one 
of the carboxyl-groups, the ketonic acid must have the constitutional 


3, 4, 2, 3,4 6 
formula C,H,(OH);CO-C,H(OH),COOH. 
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It has yet to be determined which of the hydroxyl-groups represent 
the two methoxyl-groups in the tannin. G. T. M. 


Ethyl Diphenacylacetoacetate. By C. Paar and A. Horrmann 
(Ber., 22, 3225—3232).— Paal has previously shown (Abstr., 1884, 
58) that ethyl phenacylacetoacetate (ethyl acetophenoneacetoacetate) 
is converted by dilute aqueous potash into phenacylacetone. In 
this reaction, a small quantity of a semi-solid insoluble substance 
is always obtained, consisting of a crystalline mass, saturated with 
oil. The latter may be removed by extraction with cold alcohol, and 
the residue recrystallised from the hot liquid. Two kinds of crystals 
are thus obtained and can be separated mechanically. The com- 
pound present in smaller quantity, C;.H,;BrO, does not combine with 
phenylhydrazine or hydroxylamine, and is very stable towards re- 
ducing agents, but the amount obtained was too small for further 
examination. 

The second compound may be obtained pure by recrystallisation 
from alcohol, and forms large, transparent monosymmetric tables 
which have the composition C.H..O;,and consist of ethyl diphenacyl- 
acetoacetate, CAc(CH,COPh),,COOEt, the ethyl salt of a tri- 
ketonic acid. It forms large, monosymmetric crystals, a:b:¢ = 
1°6766 : 1 : 1:1152; 6 = 86° 18’. It melts at 82—83°, is insoluble in 
water, sparingly soluble in alcohol, but readily in chloroform, acetic 
acid, and benzene. With phenylhydrazine, it yields a dihydrazone, 
CuHyN,O;, which forms yellow, crystalline flocks melting at 88—92°, 
and readily undergoing decomposition. With hydroxylamine it forms, 
according to the conditions of the experiment, a mono-, di-, or tri- 
oxime; all three are amorphous, soluble in alkalis and most organic 
solvents, but insoluble in water. The mono- and di-oxime melt at 
61— 63°, and the trioxime at 66—68°. 

The ethyl salt is very stable towards aqueous potash, but is readily 
converted by alcoholic potash into the potassium salt of diphenacyl- 
acetic acid, which is identical with the acid previously obtained by 
Paal and Kues (Abstr., 1887, 261), and yields, with phenylhydrazine, 
the same derivative, 1-3-dipheny]l-5-phenacyl-6-pyridazonephenyl- 
hydrazone, N<Opy oy, > CH-CHyCPh:NHPh. 

When heated with alcoholic ammonia, diphenylacetic acid is con- 
verted into 2: 6-diphenylpyridine-4-carboxylic acid. 

By the action of alcoholic ammonia on ethyl diphenacylaceto- 
acetate, two compounds, melting at 192° and 136° respectively, are 
obtained, both of which yield one and the same acid on hydrolysis, 
and appear to be the amide and ethereal salt of. this acid. eo 


Benzenylazoximemethenylcarboxylic Acid and some of its 
Derivatives. By A. Wurm (Ber., 22, 3130—3139).—Ethyl benzenyl- 
amidoxrimeoxalate, NH,-CPh:N-O-CO-CO-O lft, is obtained as a pre- 
cipitate or oil when a well-cooled chloroform solution of benzenyl- 
amiduxime (2 mols.) is added to a similar solution of ethyl chlor- 


ed ee ee 


Se 
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oxalate (1 mol.). When this substance is separated from the benzeny]- 
amidoxime hydrochloride, simultaneously formed, by boiling with 
water, and subsequently precipitated from alcoholic solution, it forms 
small, glistening, white needles which decompose suddenly at 118°. 
It is insoluble in water, chloroform,'and benzene, sparingly soluble 
in ether, and very soluble in alcohol. When digested for some days 
with water at 100° or saponified with weak alkali, it yields benzenyl- 
amidoximeoralic acid, NH,-CPh:N-O-CO-COOH, which crystallises in 
scales soluble in boiling water, and melts at 159°. When the chloroform 
filtrate from the oxalate is allowed to evaporate spontaneously, ethyl 


benzenylazoximemethenylcarboxylate, CPh< N'Y>C-COORt, is ob- 


tained. It may also be prepared by heating together benzenylamid- 
oxime and ethyl] chloroxalate, and is the substance formed by the sudden 
decomposition already mentioned of the oximeoxalate; finally it may 
be prepared by heating the silver salt with ethyl iodide. It crystal- 
lises in needles or plates, is moderately soluble in ether and alcohol, 
readily in chloroform, and very sparingly in cold water. It melts at 
51° and distils unchanged at 260°. When hydrolysed, it yields the 
jree acid, which crystallises in needles, is soluble in ether and alcohol, 
sparingly so in cold water, and melts at 98°, It is very slightly 
volatile in steam, and chars when heated above its melting point. 
The potassium and calcium salts are white and crystalline, the silver 
and lead salts white powders, the copper salt a green powder, and the 
methyl salt (obtained by heating methyl iodide and the silver salt 
together at 100°) forms pale, silky-white needles which are insoluble in 
water, but easily soluble in the usual organic solvents; it melts at 38°, 
and boils at 216°. The benzyl salt, obtained by digesting the silver salt 
with benzyl chloride at 200°, forms long needles soluble in alcohol and 
ether, insoluble in water; it melts at 105°, turns brown at 210°, and 
distils with considerable decomposition at 300°. The amide, 
C,H;N,0,"N H,, is formed when the ethy] salt is digested at 100° with 
a saturated alcoholic solution of ammonia, or by the action of am- 
monium carbonate on the chloride. It crystallises in needles insoluble 
in water and alkali, soluble in organic solvents, and melts at 173°, 
The chloride is prepared by acting on the dry, pure acid with excess of 
phosphorie oxychloride. I[tis a clear, limpid liquid with an intensely 
irritating edour, and boils at 153—155°. It is miscible with chloro- 
form and benzene, is moderately soluble in ether and alcohol, and is 
heavier than water, in contact with which the chloride is gradually 
decomposed. 


Dibenzenyldiazoximeoxalene, cPh<§'O>0-0<0' Norn, is ob- 


tained by the action at 40° of the above chloride on the sodium 
salt of benzenylamidoxime suspended in chloroform. It crystallises 
in very pale, glistening scales which are soluble in alcohol aud ether, 
sparingly so in chloroform, insoluble in ether, and melt at 142°. It 
dissolves in boiling water without change, and is tolerably stable 
towards acids and alkalis. This substance is isomeric with Zinkeisen’s 
oxalenediazoximedibenzenyl (this vol., p. 123), and analogous to the 
succinic derivative obtained by Schulz (Abstr., 1885, 1219). It is prob- 
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able that during its formation a transitory, intermediate product, 
cPh<*'0>0-CO-0-NMeCPh, is formed. es 


Action of Ethyl Chloracetate on Benzenylamidoxime. By 
H. Koc (Ber., 22, 3161—3163).—When ethyl chloracetate (1 mol.) is 
gradually added to an alcoholic mixture of benzenylamidoxime (1 mol.) 
and sodium ethoxide (2 mols.), and the whole boiled for three hours, 
sodium benzenylamidoximeglycollate is obtained. This forms white 
crystals very soluble in water, moderately so in alcohol. Acids liberate 
from this salt benzenylamidoximeglycollic acid, 


NH,CPh:N-0-CH,- COOH. 


It crystallises in white needles, melts at 123—124°, and is easily 
soluble in alcohol and ether, sparingly in water. It has both acid and 
basic properties, dissolving readily in acids and in bases, but its 
aqueous solution has a strongly acid reaction. When a solution of 
the acid in hydrochloric acid is boiled for some time the, anhydride, 


pote is formed. This internal anhydride is, however, 
best obtained by heating the acid fer some hours at 130—140°. It 
is easily soluble in alcohol, ether, glacial acetic acid, and boiling 
water ; crystallises in colourless needles, and melts at 148°. It has 
no longer basic properties, but is still a strong acid, and yields well- 
developed salts. It is very stable, not being affected by bromine- 
water or sodium nitrite. Permanganates and analogous oxidising 
agents readily attack it, benzonitrile being formed. It appears to be 
analogous in composition and character to benzenylimidoximecarbony], 


N-O 
CPh<yy>CO. L. T. T. 


Oxidation of Paratolyl Benzyl Ketone. By E. Bucuer (Chem. 
Centr., 1889, ii, 445; from Arch. sci. phys. nat. Genéve, 22, 75—76).— 
The usual oxidising agents split up the paratoly! benayl ketone mole- 
cule; if, however, certain of its bromine-derivatives are heated with 
water at 180°, better results are obtained. By treating the ketone 
with bromine in carbon bisulphide, the author has obtained the five 
bromine substitution-derivatives : paratolyl bromobenzyl ketone, 
CHPhBr-CO-C,H,Me, melting at 79°; paratolyl dibromobenzyl ketone, 
CPhBr,CO-C,H,Me, melting at 128°5°; bromoparatolyl dibromobenzyl 
ketone, CPhBr,-CO-C,H,-CH.Br, melting at 127°; dibromoparatolyl di- 
bromobenzyl ketone, CPhBr,CO-C,HyCHBr., melting at 120°; and éri- 
bromoparatolyl dibromobenzyl ketone, CPhBr,-CO-C,H,-CBr;, melting 
at 124°. By heating the dibromo-derivative with water in a sealed 
tube, the diketone, COPh-CO-C,H,Me, is obtaimed, and from the 
pentabromo-derivative the diketonic acid, COPh:CO-C,H,COOH, may 
be prepared by the same treatment. J. W. L. 


Azo-colours from Naphtharesorcinol. By S. v. Kostaneck! 
(Ber., 22, 3163—3168).—Believing that Zincke and Thelen’s hydr- 
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oxynaphthaquinonehydrazine (Abstr., 1884, 1359) was really a 
naphtharesorcinol-derivative, analogous to the nitroso-derivatives 
lately described by himself, the author has re-examined it. He finds 
that when heated with acetic anhydride and dry sodium acetate for a 
few minutes, or even if digested with excess of acetic anhydride for 
some hours, a diacetyl-derivative, N,Ph°CyH;(OAc),, is formed, This 
crystallises from alcohol in needles melting at 122—123°. The forma- 
tion of only a monacetyl-derivative was one of the chief reasons for 
Zincke and Thelen’s formula, and taking this and its general be- 
haviour into consideration, the author believes this compound to be 
really phenylazonaphtharesorcinol, C,.H;(OH),°"N,Ph. 

When this compound is dissolved in a little alkali, the requisite 
quantity of sodium nitrite added, and the mixture poured into dilute 
hydrochloric acid, nitrosophenylazonaphtharesorcinol, 


N,Ph-C,H,(ON-OH)-OH, 


is formed. This crystallises in glistening, brownish-red scales, easily 
soluble in glacial acetic acid, but very sparingly in alcohol and boil- 
ing water and alkalis. It dissolves in concentrated sulphuric acid to 
a dark-green solution; it decomposes at 175°. It dyes mordanted 
stuffs, but much less intensely than nitrosophenylazoresorcinol. When 
reduced with tin and hydrochloric acid, it yields amidonaphthalic acid 
and aniline. This proves that the isonitroso-group has taken the 
remaining f-position in the nucleus. 

When phenylazonaphtharesorcinol is dissolved in excess of alkali, 
and diazobenzene chloride added, diphenyldisazonaphtharesorcinol, 
CwH,(N,Ph).(OH)., is formed. This crystallises in long, red needles, 
and is insoluble in alkalis, but soluble in chloroform and alcohol; it 
melts with decomposition at 225°. When reduced with tin and 
hydrochloric acid, it yields amidonaphthalic acid and aniline, like the 
above nitroso-compound, and has thus the composition 


[(N:Ph), : (OH), = 1:3:2:4). 


It is very similar in appearance and character to the analogous 
resorcinol-derivative. L. T. T. 


Oilof Camphor. By J. Trimptz and H.J.M. Scurozter (Pharm. 
J. Trans., 20, 145—148).—A sample of the crude oil of camphor, as 
obtained from Japan, was found to have a reddish-brown colour, sp. 
gr. 09632 at 16°; it boiled at 180°. The odour resembled that of 
camphor and sassafras. By fractional distillation, &c., the following 
definite constituents were isolated from the sample :— 
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Boiling point. Per cent. 
150° 0°40 
159 12°00 
168 13°00 
lvl 5°00 
176 15°00 
180 400 
204 10-00 
213 30°00 
CyH,O, 232 7°00 
CoH 20, 247 2°00 


The highest-boiling fraction (250—280°; 1°60 per cent.) was a 
bluish-green oil; the quantity was insuificient to ascertain if it was 
a definite substance. 

These compounds were fragrant oils, usually colourless, and having 
high dextro-rotatory powers. The authors also experimented on 
seven other samples of oil of camphor, which differed considerably 
from the former in physical properties, and also in the proportionate 
amounts of the several fractions, some of these being indeed entirely 


wanting in certain samples (compare Yoshida, Trans., 1885, 779). 
R. R. 


Strophanthus Hispidus. By T. R. Fraser (Pharm. J. Trans. 
[3], 20, 8328—335).—This paper is a very detailed account of phar- 


macological processes and of the reactions of the various extracts 
obtained from seeds and other parts of Strophanthus. The main 
results of the author’s investigations have already appeared (Abstr., 
1888, €06). 

Strophanthin melts at 172°5°, dissolves in 55 parts of absolute 
alcohol, 300 parts of acetone, and 1000 parts of amyl alcohol, and is 
only very slightly hydrolysed by ptyalin. Strophanthidin is physio- 
logically extremely active. R. R. 


Sénégin, from Polygala senega, L. By A. Funaro (J. Pharm. 
[5}, 20, 450—453; from Gazzetta, 19, 21).—Sénégin, extracted by 
Gelhen in 1804, was found by Quevenne to yield a white powder, 
which he named polygalic acid. Bolley, in 1855, concluded that these 
two substances were identical, and also the same as saponin, obtained 
by Bussy from the root of Saponaria. The author finds five samples 
of sénégin to give a mean of C = 5413; H = 7°45; but these amounts 
differ notably from Bolley and Quevenne’s figures, and also from the 
results published by Rochleder and by Christophson for saponin. On 
boiling sénégin with dilute acids, glucose is formed, and a gelatinous 
substance separates, containing C = 62°26, H= 821. These figures 
are very wide of those obtained for sapogénin, prepared in a crystal- 
line form by Rochleder. The formation of sénégénin, CoH»Oy, and 

lucose from sénégin is represented as follows: CayH,O + 4H,0 = 
CHO + 4C,H,0,. 

The author evidently considers that saponin and sénégin are dif- 

ferent compounds, although closely related. J. T. 
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Pyrroline.derivatives. By C. Paat and N. P. Braixorr (Ber., 22, 
3086 —3096).— Ethyl orthotolyldiphenylpyrrolinecarbozylate, 


[CsH,Me ° COOEt : Ph, = 1 : 3 : 2 : 5], 


prepared by boiling ethyl phenacylbenzoylacetate with orthotoluidine 
in glacial acetic acid solution, crystallises from alcohol in long, 
colourless needles, melts at 134—135°, and is readily soluble in alcohol, 
ether, glacial acetic acid, and benzene. The corresponding acid, 
C.,H;NO., obtained by hydrolysing the ethyl salt with alcoholic 
potash, crystallises from hot alcohol in colourless scales, melts at 
226—227°, sublimes undecomposed, and is only moderately easily 
soluble in ether, alcohol, and benzene. 

Orthotolyldiphenylpyrroline, C.:H,,N, is obtained by distilling the 
acid over lime; it crystallises from alcohol in flat, colourless needles, 
melts at 114—115°, boils above 300° without decomposition, and is 
readily soluble in most organic solvents. 

Ethyl paratolyldiphenylpyrrolinecarboxylate crystallises from glacial 
acetic acid in slender, colourless needles, melts at 145°, and is readily 
soluble in hot alcohol, benzene, and ether, but only sparingly in light 
petroleum. The acid crystallises from hot glacial acetic acid in 
small, colourless plates, melts at 205—206°, sublimes without decom- 
position, and is readily soluble in boiling nitrobenzene, but only spar- 
ingly in ether, alcohol, and benzene, and insoluble in light petroleum. 

Paratolyldiphenylpyrroline can be prepared, as described in the 
case of the corresponding ortho-compound ; it crystallises from glacial 
acetic acid in colourless needles, boils without decomposition, and is 
identical with the substance obtained by Baumann (Abstr., 1887, 736), 
by distilling paratolylpyrrolinedibenzoic acid over baryta. 

Ethyl metarylyldiphenylpyrrolinecarboaylate [CsH;Me,: COOEt: Ph, 
=1:3: 2:5], prepared by boiling ethyl phenacylbenzoylacetate with 
metaxylidine in glacial acetic acid solution, is a thick oily compound. 
The acid, C.;H,,NO., crystallises from glacial acetic acid in culourless 
needles, melts at 253—254°, sublimes undecomposed, and is moderately 
easily soluble in hot alcohol and benzene. 

Metaxylyldiphenylpyrroline, C.,.H.,N, crystallises in short, colourless 
needles, melts at 147—149°, distils without decomposition, and is 
soluble in most organic solvents. 

Ethyl a-naphthyldiphenylpyrrolinecarboaylate, CoH.,NO., crystallises 

in colourless needles or plates, melts at 181— 182°, and is readily solu- 
ble in hot alcohol and glacial acetic acid, but only moderately easily in 
benzene. The acid, Cy;H,sNO,, crystallises from glacial acetic acid in 
colourless plates, melts at 271°5— 272°, sublimes undecomposed, and is: 
sparingly soluble in boiling alcohol and benzene, and insoluble in 
light petroleum. The potassiwm salt is sparingly soluble in boiling 
water and insoluble in concentrated potash. 
_ a-Naphthyldiphenylpyrroline, OxHN, crystallises from hot alcohol 
m small, yellowish needles, melts at 148—149°, distils without de- 
composition, and dissolves freely in most organic solvents when 
warmed therewith. 

Ethyl B-naphthyldiphenylpyrrolinecarbozxylate, crystallises from hot 
alcohol and glacial acetic acid in small, colourless needles melting at 
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181—182°. The acid is obtained by boiling the ethereal salt for a 
long time with a large excess of alcoholic potash ; it crystallises from 
hot glacial acetic acid in colourless plates, melts above 350°, sublimes 
undecomposed, and is only sparingly soluble in all ordinary solvents. 

8-Naphthyldiphenylpyrroline forms flat, colourless needles or long 
plates, melts at 207—208°, and is soluble in hot alcohol, glacial acetic 
acid, and benzene. 

Ethyl orthohydroryphenyldiphenylpyrrolinecarbozylate, 


OH-C,H,C,NHPh,-COOEt, 


prepared by boiling ethy] phenacylbenzoylacetate with orthamidophenol 
in alcoholic solution, separates from alcohol or acetic acid in colour- 
less, indented crystals, melts at 158—159°, and is soluble in alkalis 
and all organic solvents. The acid, C,,H,NO;, crystallises from 
glacial acetic acid in colourless, ill-defined needles, melts at 244—245°, 
sublimes without decomposition, and is readily soluble in ether, 
alcohol, and glacial acetic acid, but only sparingly in benzene, chloro- 
form, and light petroleum. 

Orthohydrvzyphenyldiphenylpyrroline, C2Hy,NO, crystallises from 
glacial acetic acid in yellowish needles, melts at 175—176°, and is 
readily soluble in ether, alcohol, benzene, and alkalis. 

Ethyl paraphenylenedi-diphenylpyrrolinecarbozylate, 


C,H,(C.NHPh,COOEt),, 


erystallises from alcohol in yellowish scales, melts at 249—250°, and 
is soluble in glacial acetic acid and benzene. The acid, CH N.0,, 
separates from hot alcohol in small crystals, melts above 300°, sub- 
limes undecomposed, and is moderately easily soluble in alcohol and 


glacial acetic acid, but only sparingly in benzene and light petroleum. 
F. S. K. 


Action of Hydroxylamine on Pyrrolines. By G. Cramiciay 
and C. U. Zanetti (Ber., 22, 3176—3179 ; compare Abstr., 1889, 1208). 
—Acetonylacetoxime, NOH:CMe-CH,CH,-CMe:NOH (m. p., 136°5°, 
corr.), identical with the compound prepared by Puaal (Abstr., 1885, 
505), is formed when 2 : 5-dimethylpyrroline is boiled for about six 
hours with hydroxylamine hydrochloride and sodium carbonate in 
alcoholic solution. This reaction tends to prove that the compound 
(m. p., 173°) obtained by treating pyrroline with hydroxylamine (Joc. 
cit.) is, in reality, the oxime of succinaldehyde. 

When acetonylacetoxime is reduced with sodium and alcohol, it is 
converted into a base, the hydrochloride of which is a colourless, 
crystalline compound, and has the composition C,H;.N;,2HCl. This 
base has the same composition as the diamidohexane obtained by 
Tafel (Abstr., 1889, 976) by reducing the dihydrazone of acetonyl- 
acetone. 

With hydroxylamine metadimethylpyrroline yjelds a compound 
which is soluble in water, and has powerful reducing properties ; this 
new substance is converted into a base C,H,.N, when it is reduced 
with sodium and alcohol. F. S. K. 
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Derivatives of 1-Hydroxyquinoline. By E. Lippmann and F. 
FietssNeR (Monatsh., 10, 794—797).—Amidohydroxyquinoline has 
been isolated by Fischer and Renouf (Abstr., 1884, 1370), but may 
be more conveniently prepared from the corresponding nitroso-com- 
pound, which is obtained as hydrochloride by adding sodium nitrite 
(25 grams) to hydroxyquinoline (50 grams) in an aqueous solution 
containing hydrochloric acid (100 grams). The hydrochloride of the 
nitroso-compound forms an orange-coloured, crystalline mass, which is 
only slightly soluble in water, but more soluble in dilute hydrochloric 
acid; it is decomposed on boiling its aqueous solution, but may be 
obtained in yellow- or brownish-coloured scales or needles by very 
careful recrystallisation. With sodium acetate, it gives a gelatinous 
precipitate which becomes crystalline on standing. Nitrosohydroxy- 
quinoline, NO-C,NH;OH [= 4: 1], crystallises from alcohol in 
pale-yellow or greenish needles, only slightly soluble in benzene, 
ether, and chloroform, and decomposes on heating to 230°. The 
platinochloride, (CpsHgN,0,)2,H,PtCl, crystallises in brown, glistening 
scales, and is decomposed on boiling with water. In order to deter- 
mine the relation of the nitroso-group to the hydroxyl-group, the 
authors converted it by means of nascent hydrogen into amidohydroxy- 
quinoline, which, on oxidation with potassium dichromate and sul- 
phuric acid, and reduction with sulphurous anhydride, furnished quinol. 
If the reduction is brought about by means of tin, added a little at 
a time to a solution of the nitroso-compound in hydrochloric acid, a 
violent reaction ensues, and a crystalline double salt is obtained. On 
freeing this from tin by hydrogen sulphide, and adding to the solution 
sodium acetate, a dichloramidohydroxyquinoline, C,NH;Cl,(NH,)-OH, 
separates out as a white, crystalline mass, whilst amidohydroxy- 
‘quinoline remains in solution. The dichloro-derivative crystallises 
from alcohol, benzene, or chloroform in slender, white, silky needles, 
which decompose at 160°, and furnishes a hydrochloride crystallising 
from dilute hydrochloric acid in yellow needles, and readily decom- 
posed by boiling water. If stannous chloride is substituted for the 
metal, amidohydroxyquinoline is the sole reduction-product, and from 
this a dihydroxyquinoline sulphate decomposing at 220°, and identical 
with the compound described by Fisher and Renouf (Joc. cit.), may 
be obtained. It must, therefore, be concluded that the nitroso- 
compound contains the nitroso-group in the para-position relatively 
to the hydroxyl]-group. G. 


Bromoquinolinesulphonic Acids. By A. Cuaus (J. pr. Chem. 
[2], 40, 444—447).—Bromoquinolinesulphonic acids may be obtained : 
(1) By synthesis from bromamidobenzenesulphonic acid; (2) by 
brominating quinolinesulphonic acids; (3) by suiphonating bromo- 
quinolines ; (4) by substituting bromine for a hydroxyl-, amido-, &c., 
group in a hydroxy-, amido-, &c., quinolinesulphonic acid. Of these 
four possible methods, the third gives the best results. The orienta- 
tion of the acid is settled by treatment with tin and hydrochloric 
acid (Lellmann, Abstr., 1888, 296), which produces a hydroquinoline- 
sulphonic acid. The hydroquinolinesulphonic acids are being investi- 
gated in the author’s laboratory. 

VOL, LVII. t 


266 ABSTRACTS OF CHEMICAL PAPERS. 


Hydroquinoline-4-sulphonic acid crystallises in large, rhombic tables, 
or monoclinic leaflets, which begin to melt at 318° (uncorr.) with 
decomposition. 

Hydroquinoline-1-sulphonic acid crystallises in pointed needles, and 
decomposes at 243° (uncorr.). 

Hydroquinoline-3-sulphonic acid forms characteristic, glassy, short, 
monoclinic prisms, the measurements of which are given. It decom- 
poses at 277° (uncorr.). A. G. B. 


Sulphonic Acids of 4'-Bromoquinoline. By A. Cavs and W. 
Scumeisser (J. pr. Chem. [2], 40, 447—454).—4’ : 4- Bromoquinoline- 
sulphonic acid is obtained by heating 4'-bromoquinoline with sulphuric 
acid for some time at 250°—300°; it crystallises from alcohol in 
beautiful, silky needles, and from water both in long, slender needles 
(with 1} mols. H,O), and in large, anhydrous prisms which become 
needles when recrystallised from hot water. It is insoluble in ether, 
decomposes above 300° without melting, and is stable in alkaline 
solutions. When treated with tin and hydrochloric acid, it is con- 
verted into hydroquinoline-4-sulphonic acid. The potassium salt (with 
1 mol. H,O), the sodiwm salt, the calcium salt (with 7 mols. H,0), 
the barium salt (with 3 mols. H,O), the copper salt (with 7 mols. 
H,0), and the silver salt are described. The ethyl salt forms 
transparent needles melting at 125° (uncorr.). The chloride, 
C,NH;BrSO,Cl, crystallises from chloroform in needles, and from 
ether in thick prisms, which melt at 82° (uncorr.). The amide forms 
small, slender needles melting at 255° (uncorr.). 

4! : 2-Bromoquinolinesulphonic acid is formed, together with the 
above 4-sulphonic acid, when 4’-bromoquinoline (1 part) is heated 
with sulphuric acid (5 parts) containing 30—40 per cent. of sul- 
phuric anhydride for about an hour on the water-bath. If the 
heating is longer, or the temperature higher, the 2-sulphonic acid 
is converted into the 4-sulphonic acid. The two acids are sepa- 
rated by crystallising from water, and treating with 96 per cent. 
alcohol, when the 4-sulphonic acid dissolves. 4’ : 2-Bromoquinoline- 
sulphonic acid crystallises in colourless, rhombic tables, which are 
sparingly soluble in cold water and insoluble in other solvents; it 
can be heated to 300° without melting or decomposing. It is not 
acted on by hot alkalis. Tin and hydrochloric acid convert it into 
a hydroquinolinesulphonic acid which melts at 255°, and has not yet 
been described ; it is probably hydroquinoline-2-sulphonic acid. The 
sodium salt, the potassium salt (with 1 mol. H,O), the barium salt 
(with 1 mol. H,O), the calciwm salt (with 4 mols. H,O), the copper 
salt (with 1 mol. H,O), and the silver salt are described. The ethy! 
salt forms short, needle-shaped crystals melting at 100° (uncorr.). 
The chloride, C,NH;Br-SO,Cl, crystallises from chloroform in colont- 
less needles, and from alcohol in beautiful, lustrous leaflets; it melts 
at 130° (uncorr.). The amide crystallises from hot water in small, 
white, slender needles melting at 213° (uncorr.), and soluble ™ 
alcohol. ; 

When these two acids are brominated, they yield different tr 
bromoqninolines. The 2-sulphonic acid yields a tribromoquinoline 


ORGANIC CHEMISTRY. 267 


which crystallises in colourless, lustrous prisms melting at 171° 
(uncorr.); while the 4-sulphonic acid yields a tribromoquinoline 
which crystallises in slender, colourless needles melting at 300° 
(uncorr.). A. G. B. 


Sulphonic Acids of 4-Bromoquinoline. By A. Cavs and O. 
Wirtz (J. pr. Chem. [2], 40, 454—460).—When 4-bromoquinoline 
(1 part) is heated in a flask with sulphuric acid containing 30 per 
cent. of sulphuric anhydride (5 parts) at 130—140° for 6—8 honrs, 
the 1- and 3-sulphonic acids of 4-bromoquinoline are obtained, the 
former in considerable quantity, the latter in small quantity. They 
are separated by crystallising from water, when the 1-sulphonic 
acid crystallises first. At higher temperatures, disulphonic acids are 
produced at the same time. 

4: 1-Bromoquinolinesulphonic acid crystallises (with 2 mols. H,O) 
in colourless, lustrous needles or prisms which dissolve in hot water, 
but not in cold water or in alcohol. The anhydrous acid is unchanged 
below 300°. When reduced by tin and hydrochloric acid, it yields 
hydroquinoline-l-sulphonic acid. The sodium salt (with 2 mols. 
H,0), the potassiwm salt (with 2 mols. H,O) the calcium salt (with 
4 mols. H,O), the bariwm salt (with 3 mols. H,O), the copper salt 
(with 5 mols. H,O), the silver salt, and the lead salt are described. 
The ethyl salt melts at 110° (uncorr.). The chloride, C.NH;Br-SO,Cl, 
erystallises from ether in small, colourless prisms, and from alcohol 
in tables; it melts at 125° (uncorr.). The amide forms small needles 
melting at 205° (uncorr.), and soluble except in water. 

4: 3-Bromoquinolinesulphonic acid crystallises in small, lustrous, 
colourless, anhydrous needles soluble in alcohol and in water. The 
sodium salt (with 1 mol. H,O), the calcium salt (with 7 mols. H,O), 
and the barium salt (with 2 mols. H,O) are described. The ethyl salt 
melts at 130° (uncorr.) ; the chloride melts at 95° (uncorr.) ; the amide 
forms small, dark-yellow crystals melting at 195° (uncorr.). 

When the acid is reduced with tin and hydrochloric acid, it yields 
bydroquinoline-3-sulphonic acid (?) melting at 171°; and when bromi- 
nated, it yields a tribromoquinoline melting at 248° (uncorr.). 

A. G. B. 

3: 1-Bromoquinolinesulphonic Acid and 4 : 3-Nitrobromo- 

~quinoline. By A. Cxaus and G. Zuscuiae (J. pr. Chem. [2], 40, 
460—464).—La Coste (Abstr., 1883, 96) obtained several sulphonic 
acids by sulphonating parabromoquinoline. The authors, using 
fuming sulphuric acid (30 per cent. sulphuric anhydride) at 120—125°, 
only obtained one sulphonic acid. 

3 : 1-Bromoquinolinesulphonic acid crystallises in beautiful, lustrous, 
white needles and prisms, which are anhydrous, do not melt at 350°, 
and are moderately soluble in hot water. The pvtassiwm salt (with 
1 mol. H,O) and the silver salt are described; the ethyl salt forms 
long, colourless, silky needles melting at 139°. When brominated, it 
yields a tribromoquinoline which crystallises in colourless needles, and 
melts at 185° (uncorr.). Reduction with tin and hydrochloric acid 
converts it into hydroquinoline-1-sulphonic acid. 

La Coste’s nitrobromoquinoline (Abstr., 1883, 91) is 4 : 3-nitro- 
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bromoquinoline ; it melts at 130° (uncorr.), not 133°; its hydrochloride, 
platinochloride, and methiodide were obtained. 

4 : 3-amidobromoquinoline (Joc. cit.) melts at 160° (uncorr.), not 164°, 

A. G. B. 

Hydroxyquinolinesulphonic Acids. By E. Lippmann and F, 
Fieissner (Monatsh., 10, 798—804)—When 1-hydroxyquinoline 
(1 part) is heated with sulphuric acid (3 parts) in a sealed tube for 
three hours at 180°, the product isa light-brown syrup which scarcely 
smells of sulphurous anhydride, and contains a sulphonic acid, 
OH-C,NH;'SO,;H + 14H,0, which crystallises in pale-yellow needles, 
melts with decomposition at 275°, is only slightly soluble in alcohol, 
and is insoluble in ether. The aqueous solution is strongly acid, gives 
a green coloration with ferric chloride, and an almost insoluble, 
crystalline precipitate with lead acetate. The potassium salt is 
anhydrous, and crystallises from water in light, rose-coloured, 
glistening scales. 1ts aqueous solution gives a green, granular preci- 
pitate with a solution of cupric sulphate, and a crystalline precipitate 
with mercuric chloride; the silver salt is a crystalline powder; the 
barium salt is an almost insoluble powder. 

Besides the above-described compound, 1-hydroryquinolinedisulph- 
onic acid, OH:C,NH,(SO;H),, is simultaneously formed in small 
quantities. It may be more readily obtained by heating a mixture of 
hydroxyquinoline (25 grams), sulphuric acid (75 grams), and phos- 
phoric anhydride (30 grams) at 200° for five hours. It is a very 
hygroscopic substance, and decomposes at 200°. The hydrogen 

otassium salt, is a crystalline precipitate; the basic salt, 
OK-C,NH,(SO;K)., a compound sparingly soluble in water; the 
basic copper salt, Cu[O-C,NH,(SO;).Cu], + 10H,O, a light-green 
powder. G. T. M. 


Paradiazine-derivatives. By P. W. Azentus (J. pr. Chem. [2], 
40, 425—444; compare Abstr., 1889, 134). 

Bromacetanilide, NHPh-CO-CH,Br, is obtained by mixing benzene 
solutions of aniline (2 mols.) and bromacetic bromide (1 mol.), eva- 
porating the benzene at the ordinary temperature, and washing the 
residue with water, which leaves bromacetanilide undissolved. lt 
crystallises in slender, whiten eedles which melt at 130—131°, and are 
soluble in alcohol, ether, and benzene, but not in water. 

Chloracetylphenylglycine, CH,Cl-CO-NPh-CH,-COOH, is formed 
when phenylglycine, suspended in ether, is shaken with an ethereal 
solution of chloracetic chloride (eq. mols.) ; the ether is distilled off, 
and the residue treated with water, when the chloracetylphenylgly- 
cine separates as an oil, which soon crystallises. It forms four-sided 
tables or prisms melting at 132—133°, soluble in alcohol and benzene. 


Diphenyldiketodihydroparadiazine, NPa<Oyt ag>NPh, is iden 
2 
tical with Meyer’s phenylglycine anhydride (this Journal, 1878, 
294); it may also be obtained by the action of alcoholic potash or 
bromacetanilide, and by heating chloracetylphenylglycine (1 mol.) 
with aniline (2 mols.) at 14)—150°; this last reaction settles its con- 
stitution. It melts at 263°. 
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Phenylglycinylphenylglycine has been described before (Abstr.,. 
1888, 854; compare Hausdirfer, Abstr., 1889, 1014); it melts at 
129—130°. 

Bromacetoparatoluidide, C§Hy,Me-NH-CO-CH,Br [Me: NH = 1: 4], 
obtained in the same way as bromacetanilide, crystallises from hot 
alcohol in long, colourless needles which melt at 164°. 

Diparatolyldiketodihydroparadiazine, 


CHMeN< Gr aG>N CoH Me [Me:N=1: 4], 

is obtained from bromacetoparatoluidide, or from paratolylglycocine, in 
the same way as diphenyldiketodihydroparadiazine is obtained from 
the corresponding phenyl compounds. It crystallises from alcohol in 
beautiful, long, white needles which melt at 252—253°, and are 
soluble in glacial acetic acid, but only sparingly soluble in other 
solvents. 

Rthylglycolylparatoluidide, CSHsMe-NH-CO-CH,-OEt [Me : NH = 
1:4], isobtained as a bye-product in preparing the above paradiazine 
from bromacetoparatoluidide and alcoholic potash, and may be sepa- 
rated from the mother liquor of the paradiazine by ether, which dis- 
solves it. It crystallises in beautiful, transparent prisms which melt 
at 32°, and are soluble except in water. 

Parabromaceto-xylidide, CsH;Me,,NH-CO-CH,Br [Me.: NH=1:4:3], 
prepared by mixing benzene solutions of paraxylidine (2 mols.) and 
bromacetic bromide (1 mol.), crystallises in slender, white needles 
which melt at 145°. 

Diparaxylyldiketodihydroparadiazine, 


CO-CH 

CcHyMerN< Op Qo >N'C.HsMe, [Me, :>N=1:4: 2], 

is obtained by the action of alcoholic potash on parabromaceto-xylidide; 
it crystallises from hot alcohol in beautiful, flat needles melting at 
le and soluble in benzene and acetic acid, but not in water and 
ether. 

Ethylglycolylparazylidide, C;H;Me,NH-CO-CH,OEt [Me,: NH = 
1:4: 2), is extracted by ether from the mother-liquor of the last- 
mentioned paradiazine; it crystallises in prisms melting at 50°, and 
soluble in the usual solvents. 

Di-a-naphthyldiketodihydroparadiazine, 


obtained from chloracetonaphthalide and alcoholic potash, crystallises 
from glacial acetic acid in flat needles melting at 274—275°, and 
sparingly soluble in alcohol, benzene, and ether. 

Methyl metanitrocumate, NO.C,H;Pr-COOMe [Pr: MeO: NO, = 
4:1:3], is obtained by dissolving nitrocumic acid in methyl alcohol 
and saturating it with hydrogen chloride ; it forms large crystals like 
nitre, which melt at 64°, and are soluble in most solvents. 

Methyl metamidocumate is obtained by reducing the nitrocumate 
with tin and hydrochloric acid ; it crystallises in colourless, transpa- 
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rent prisms or tables melting at 51—52°, and easily soluble except in 
light petroleum. 

Methyl metachloracetamidocumate, CH,Cl-CO-NH-C,H;Pr-COOMe 
[Pr: COOMe : NH = 4:1: 3], is prepared by mixing benzene solu- 
tions of the metamidocumate (2 mols.) and chloracetic chloride 
(1 mol.), evaporating the benzene at the ordinary temperature, and 
washing the residue with water, which leaves the chloraceto-deriva- 
tive undissolved. It crystallises from hot dilute alcohol in long, 
slender, colourless needles melting at 101—102°, and easily soluble in 
most solvents except water and light petroleum. If bromacetic 
bromide be substituted for chloracetic chloride in the above prescrip- 
tion, methyl metabromacetamidocumate is obtained; it melts at 
106—107°. 

Dipropyldiphenyldiketodihydroparadiazinedicarborylic acid, 

C.N.H,(C,H,Pr-COOH), [COOH : Pr: N= 1:4: 3], 


is prepared by heating alcoholic potash (1 gram) with methyl meta- 
chloracetamidocumate (4 grams) in alcohol for half an hour, then 
adding another gram of potash, and heating for another half hour; 
the alcohol is now evaporated, the residue treated with water, and an 
excess of hydrochloric acid added; this throws down a resinous sub- 
stance, which is washed and heated with alcohol. Part dissolves (see 
below), leaving the dicarboxylic acid as an insoluble powder, which 
decomposes before melting, and dissolves in alkalis, being reprecipitated 
by acids. The ethyl salt, obtained by the action of dry hydrogen 
chloride on an alcoholic solution of the acid, crystallises in flat, tustrous, 
oblique-ended needles melting at 192—193°, and soluble in alcohol. 
Metethylglycolylamidocumic acid, OEt-CH,-CO-NH-C,H;Pr-COOH 
[COOH : Pr: NH = 1: 4:3], is that portion of the above-mentioned 
resin which dissolves in alcohol; the alcohol is evaporated, the residue 
dissolved in potash, reprecipitated by hydrochloric acid, and crystal- 
lised from weak alcohol. It forms four-sided tables melting at 140°, 
and soluble except in water and petroleum. 
Phenylorthotolyldiketodihydroparadiazine, 


NPL< GH CG>N CMe [Me : N = 1:2], 


is obtained by heating chloracetorthotolylglycine (1 mol.) with 
aniline (2 mols.) in a sulphuric acid bath at 160°; the product is 
heated with water and hydrochloric acid, filtered, and the undissolved 
portion crystallised from alcohol. It forms slender, white needles 
melting at 165—166°, soluble in hot alcohol and benzene, but insoluble 
in ether. It forms no platinochloride. 

Orthotolylparatoly ldiketodihydroparadiazine, 


CHMeN< OH CG>N-CoHMe [Me : N = 1:2 and 1: 4], 


is obtained by substituting paratoluidine for aniline in the prepara- 
tion of the last compound. It crystallises in long, white, felted 
needles melting at 179—180°, soluble in alcohol and benzene, but not 
in ether. A. G. B 
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Ditriazole-derivatives. By J. A. Buapin (Ber., 22, 3114— 

3117 ; compare Abstr., 1889, i - 

CEt: —CEt 

rr . t 

N-NPh>O C<yph-N 
ing cyanophenylhydrazine with excess of propionic anhydride, crystal- 
lises from alcohol in prisms, melts at 186°5—187°, and is readily 
soluble in alcohol, but insoluble in water. The hydrochloride, 
CxH»N.,2HCl, crystallises in microscopic prisms, and is decomposed 
by water. The platinochloride crystallises in orange-yellow, unstabie 

risms. 

‘ Di-diphenyltriazole, C.:HNs, prepared by treating cyanophenyl- 
hydrazine with benzoic chloride, crystallises from alcohol in colour- 
less needles, with 2 mols. HO, loses its water at 100°, melts at 
257—258°, and is only sparingly soluble,in alcohol, very sparingly in 
ether, and insoluble in water; it is a very feeble base. 

Di-paratolylmethyltriazole, CooHoN., is obtained when cyanoparatolyl- 
hydrazine is boiled for a few minutes with excess of acetic anhydride. 
It crystallises from alcohol in long, prismatic needles, melts at 
259—260°. and is moderately easily soluble in alcohol, but only 
sparingly in benzene, and insoluble in water. The hydrochloride is 
readily soluble. 

Di-paratolylethyltriazole, C.2.H,N., prepared from propionic anhy- 
dride in like manner, separates in crystals from alcohol and benzene, 
in which it is readily soluble, melts at 202—203°, and is insoluble in 
water. 


Di-phenylethyltriazole, , prepared by, boil- 


Di-paratolylphenyltriazole, CyHN¢, prepared from benzoic chloride 
in like manner, crystallises from alcohol in microscopic needles with 
2 mols. H,O, and from benzene in small plates with 1 mol. of benzene ; 
it melts at about 300°, is insoluble in water, and is only a very feeble 
base. F. 8. K. 


Bases formed by the Action of Potassium Hydroxide on the 
Halogen-Alkyl Salts of Papaverine. By A. Cuiavs (J. pr. Chem. 
[2], 40, 465—479).—In this paper the author replies to the recent 
criticisms of Goldschmiedt (this vol., p. 179) on the work which he 
(the author) and others have already published on this subject (see 
Abstr., 1885, 996 ; 1889, 414). A. G. B. 


Belladonine. By E. Dirxorr (Ber., 22, 3183—3184).—The 
brown syrup from which atropine has been obtained (commercially) 
1s a mixture of belladonine, atropine, hyoscyamine, hyoscine, and 
their decomposition-products tropine, pseudotropine, and tropic acid. 
When the syrup is boiled with chloroform and ether in acid solution, 
the hydrocarbons, &c., are removed, and the atropine in the purified 
base can, by some suitable means, be converted into tropine and 
tropic acid ; the belladonine is not changed by this treatment, but the 
hyoscine (18—20 per cent.) passes into solution, and can be easily iso- 
lated by means of the aurochloride. This salt, C,H,NO,,AuCl,, 
crystallises in prisms, melts at 200°, and is sparingly soluble in water. 

F. 8. K. 
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Fumarine. By R. Reicnwatp (Zeit. anal. Chem., 28, 622—623). 
—Fumarine is soluble in 112 parts of chloroform and in 78°68 parts 
of benzene, but is only very sparingly soluble in water, alcohol, ether, 
and petroleum. When treated with Fréhde’s reagent, it first turns 
violet, then dark-green; with vanadyl sulphate, it gives an emerald- 
green colour which, after some hours, becomes yellowish-green; 
with sulphuric acid and sugar, it gives a dirty-violet coloration ; with 
selenosulphuric acid, a pure violet. It is not coloured by chlorine- 
water, but becomes violet-brown with bromine-water and sulphuric 
acid. A crystal of potassium nitrate thrown into its solution in 
sulphuric acid colours the liquid, as it dissolves, first green, then 
violet, and lastly yellow. Potassium dichromate added to a fumarine 
salt throws down fumarine chromate; on adding concentrated 
sulphuric acid, intense green and violet streaks are produced, passing, 
after a few minutes, into green. M. J. S. 


Preparation and Properties of Albumin, free from Ash. By 
E. Harnack (Ber., 22, 3046—3052; compare Abstr., 1882, 747).— 
Albumin, free from ash, can be obtained as follows:—The copper- 
compound of albumin, prepared as previously described (Joc. cit.), is 
purified by dissolving it in very dilute soda, reprecipitating with 
acetic acid, and washing well with water, the process being repeated 
several times; the precipitate is then dissolved in a considerable 
quantity of soda, the solution kept for 24 hours, the albumin precipi- 
tated by neutralising with hydrochloric acid, washed with water, and 
dried at 100°. 

It is thus obtained in the form of a gelatinous, transparent, brittle, 
yellowish-red mass which is almost free from ash, 1 gram leaving a 
residue of about 1 milligram on ignition. It is free from phosphorus 
and phosphates, and iron could not be detected. When the moist 
substance is treated with pure, cold water, it gradually swells up and 
dissolves ; the solvent action being hastened considerably by boiling. 
The dry substance shows a like behaviour, but it dissolves much 
more slowly. The residue obtained on evaporating the aqueous 
solution to dryness seems to have the same properties as the original 
substance. 

Albumin, free from ash, is precipitated from its aqueous solution 
by acids, the precipitate being insoluble in excess; also by neutral 
salts, for example, sodium chloride, but the precipitate dissolves 
again if the solution is diluted very considerably. The precipitated 
albumin has the same properties as the original substance, but if the 
precipitate is boiled with the solution, it is gradually converted into 
a modification insoluble in water. 

Albumin, free from ash, is precipitated from its aqueous solution 
by salts of the heavy metals, phosphomolybdic acid, potassium ferro- 
cyanide, &c.; but it is not precipitated by alcohol, ether, phenol, or 
tannic acid, F. 8S. K. 


Heat Coagulation of certain Proteids. By J. B. Havcrart 
and C. W. Duaean (Brit. Med. J., 1890, i, 167—169).—It is found 
that there are various circumstances that affect the temperature at 
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which any proteid enters into the condition of a heat-coagulum. If 
a solution of a coagulable proteid is heated quickly, the proteid will 
be found to coagulate at a higher temperature than if the heat is 
applied more slowly. The coagulation point is considerably raised by 
diluting the solution, and a very dilute solution may not coagulate 
even on boiling. The presence of certain neutral salts lowers, of 
others raises the coagulation temperature. The presence of acids 
lowers, of alkalis raises the coagulation temperature. These facts 
were ascertained to be true for egg albumin, serum albumin, vitellein, 
and serum globulin. 

Halliburton (J. Physiol., 5) and Corin and Berard (Abstr., 1889, 1075) 
attempted to separate proteids by means of fractional heat coagulation. 
Without doubting the possibility of fractionating some proteids, 
the result of the present experiments seems to cast a doubt on the 
method adopted, unless other differences be demonstrated to exist 
between the various proteids thus separated. It is thus possible that 
serum albumin or egg albumin may be single proteids, and the fact that 
various precipitates at different temperatures are obtainable can be 
explained in one of two ways: either that the heat when applied for 
along time (in Corin and Berard’s experiments for upwards of an 
hour) alters the character of the proteid in solution so that its tem- 
perature of coagulation is heightened, or that the result is simply 
the effect of dilution; a solution of serum albumin is raised to 73°; a 
precipitate occurs, and is filtered off; that left in solution is now more 
diluted, hence its coagulation temperature is higher. W. Dz H. 


Precipitation of Albuminoids from Urine. By — Boymonp (J. 
Pharm. [5], 20, 481—482).—In attempting to form a filter of tale 
(previously washed in hydrochloric acid and water) for the filtration 
of turbid urine, the whole of the globulin contained in the urine was 
found to be removed by the so-called neutral substance composing the 
filter; whether any serein (? seram-albumin) was removed has not 
yet been determined. Experiments were instituted with other neutral 
substances, and it was found that bismuth subnitrate completely 
removed both globulin and “ serein.” This research is still being pro- 
secuted. J. T. 


Hemoglobin. By A. Jaquet (Zeit. physiol. Chem., 14, 289—296). 
—A sample of dog’s hemoglobin, prepared according to Zinoffsky’s 
method (Abstr., 1886, 165), gave the following percentage composi- 
tion, which may be compared with the results obtained previously 
with dog’s hemoglobin (Abstr., 1888, 731), and with Zinoffsky’s 
analysis of horse’s hemoglobin, in the following table :— 


Hemoglobin of dog. 


Previous analysis. Present analysis, Of horse (Zinoffsky). 
54°57 51°15 
7°22 6°76 
16°38 17°94 
0°568 0°39 
0°336 0°335 
201-93 23°43 
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The formula for dog’s hemoglobin deduced from this second 
analysis is CrseH 1203 19583 FeOxis. 

An analysis of hen’s hemoglobin was also made; the percentage 
composition was C, 52°47; H, 7:19; N, 16°45; S, 08586; Fe, 0°3353; 
O, 22°5; P, 0°1973. 

The relation of S: Fe = 9:2; the relation of Fe: P = 1:1. 
The only other preparation of birds’ blood that has been analysed is 
that of goose’s blood by Hoppe-Seyler. He also found phosphorus 
present (0°77 per cent.), and this has generally been regarded as due 
to admixture with nuclein; the relation of phosphorus to iron in the 
present research seems to indicate that the phosphorus may be 
actually in the hemoglobin-molecule. W. D. 


Physiological Chemistry. 


Respiration of Entozoic Worms. By G. Bunce (Zeit. physiol. 
Chem., 14, 318—324).—In an earlier communication (ibid., 8, 48) it 
was shown that the Ascaris mystaz, the worm that lives in the intestine 
of the cat, will live four or five days in media quite free from oxygen. 

Renewed experiments with Ascaris acus, from the intestines of the 
pike, are confirmatory of the above; these worms live for four to six 
days, and exhibit movements, in media free from oxygen. In the 
ultimate respiratory processes of these animals there must be a for- 
mation of energetic reducing substances (nascent hydrogen and 
easily oxidisable organic matter) which unite with one atom of the 
oxygen-molecule, even to a greater extent than in animals which 
breathe oxygen. These animals possess no respiratory apparatus. 

In order to investigate this question more fully, larger varieties of 
Ascaris were employed. The A. megalocephala of the horse was 
found unsuitable, as it only lived for two days after removal from the 
intestine ; the A. lumbricoides of the pig was therefore used; this 
lived from five to seven days. In boiled salt solution it gave off 
abundance of gas, which was collected over mercury, and was com- 
pletely absorbed by potash, consisting of pure carbonic anhydride, 
and containing no hydrogen. The quantity of gas obtained in this 
time was from 5 c.c. to 1U c.c. per gram of the animal’s body-weight. 
In three experiments, a small, measured quantity of oxygen was added 
to this gas artificially, but there was no diminution in its volume after 
the admixture ; thus not only hydrogen, but other reducing substances 
are absent also. W. Dz. H. 


Heat developed by the Action of Oxygen on the Blood. By 
BertHEeLot (Compt. rend., 109, 776—781).—The experiments were 
made with detibrinated fresh sheep’s blood which had been allowed to 
remain in a closed flask for 24 hours. The scarlet colour had changed 
to purple, the sp. gr. was 1'057 at 9°, and the specific heat 0°872. It 
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was placed in the calorimeter, and a current of nitrogen, saturated 
with moisture, was passed through for some time. Dry oxygen was 
then passed in, and the temperature observed at frequent intervals. 
Before weighing the calorimetric vessel, the oxygen in the empty 
space was expelled by means of nitrogen. 

In one experiment, 100 vols. of blood absorbed 20°2 vols. of oxygen, 
in another, 18°5 vols. The heat developed per 32 grams of oxygen 
was 14°63 Cals. in the first case and 14°91 in the second, or a mean of 
+14°77 Cals. The formation of silver oxide develops +140 Cals. ; 
of barium peroxide, +242 Cals.; of lead peroxide, +24°5 Cals. per 
32 grams of oxygen ; and it is evident that the heat liberated by the 
formation of oxyhemoglobin is of the same order of magnitude as 
the heat of formation of many true oxides. 

The combination of carbonic oxide with hemoglobin developed 
+180 Cals. and +19°4 Cals., or a mean of +18°7 Cals. per 28 grams, 
a disturbance of the same order of magnitude as the heat of forma- 
tion of oxyhemoglobin, but distinctly higher. 

The heat developed by the action of oxygen on the blocd is almost 
exactly one-seventh of the heat which would be liberated by the com- 
plete oxidation of carbon by the same quantity of oxygen, and hence 
it follows that of the total animal heat about one-seventh is developed 
in the lungs by the combination of oxygen with the blood, and the 
remaining six-sevenths in other parts of the body in consequence of 
oxidations and hydrations. 

The development of heat in the lungs is almost exactly compen- 


sated by the absorption of heat due to the liberation of carbonic 
anhydride and water vapour, and whether the temperature of the 
blood in the lungs rises or falls is determined by the temperature of 
the inspired air, but the variation in one direction or the other is not 
greater than the tenth of a degree. C. H. B. 


Animal Heat and the Heat of Formation and Combustion 
of Urea. By Berruexor and P. Perit (Compt. rend., 109, 759—764). 
—See this vol., p. 206. 


Artificial Digestion of Proteids. By A. Srurzer (Landw. 
Versuchs. Stat., 36, 321—328).—The method proposed by the author 
consists in treating the food first with an acid pepsin solution and 
then with an alkaline pancreatic liquid, and determining the nitrogen 
in the undissolved substance ; from the relation of the indigestible 
to the total proteid nitrogen, the digestibility coefficient is calculated. 
The method gives, according to Pfeiffer (Journ. f. Landw., 34, 444), 
results nearly identical with those obtained by means of direct 
experiments with animals. 

The pepsin solution is prepared by cutting the mucous skin of a 
fresh pig’s stomach into small pieces and keeping it for one or two 
days with 5 litres of water, 100 c.c. of hydrochloric acid (con- 
taining 10 grams of hydrogen chloride) and 2°5 grams of salicylic 
acid; it is then poured through a flannel bag and filtered, first 
through a coarse and then through a dense filter paper. 1t is best to 
prepare several extracts at once. 
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The pancreas extract is obtained by cutting up the pancreas 
(1000 grams) of a bullock, rubbing it up with sand, and exposing it 
to air for 24—36 hours. It is then treated with lime-water (300 c.c.), 
glycerol (sp. gr., 1°23; 1 litre), and some chloroform, kept for four to 
six days, filtered, heated for two hours at 37—40°, and again filtered, 
if necessary. Before using the extract, 250 c.c. of it is mixed with 
sodium carbonate solution (750 c.c. containing 5 grams of the an- 
hydrous salt), heated at 37 to 40° for one or two hours, and filtered. 

The determination of digestible substance is made as follows :— 
the finely powdered food (2 grams) is tied up in paper and 
extracted with ether from five to six hours to remove the fat. It is 
then treated with the pepsin solution (250 c.c.) and heated at 37 to 
40° for 24 hours, 10 per cent. hydrochloric acid (2°5 c.c.) being 
added at intervals of about one hour until the solution contains 1 per 
cent. of acid. It is then filtered through asbestos. The substance, 
with the asbestos, is heated with the alkaline pancreas extract 
(100 c.c.) for six hours at 37—40°, the liquid being stirred some- 
times. After this it is filtered, washed with water, dried, and the 
nitrogen determined in the substance. 

It was found that if the substance is treated with 400 c.c. of pepsin 
solution containing 0°2 per cent. of hydrogen chloride, without sub- 
sequent digestion with pancreas, somewhat less nitrogen is dissolved 
than when the less amount of more strongly acid pepsin is em- 
ployed. But if the food is afterwards digested with pancreas, the 
final result is the same in both cases. N. H. M. 


Absorption of Sugar from the Small Intestine. By S. Gins- 
BERG (Pfluger’s Archiv, 44, 306—315).—v. Mering (Arch. Anat. 
physiol., physiol. Abth., 1877, 379) showed that the chyle from the 
thoracic duct of the dog contained no more sugar during the diges- 
tion of carbohydrate than at other times, but that the percentage of 
sugar in the portal blood was increased under these circumstances. 

Heidenhain pointed out (Pfliiger’s Archiv. Supp., 1888, 71) that 
this is probably due to the fact that the water and substances, like 
sugar, easily soluble in water are taken up by the blood-vessels as 
they lie immediately beneath the epithelium, and so do not reach the 
more centrally situated lacteals of the villi. The present, research, 
undertaken under Heidenhain’s superintendence, was directed to 
ascertaining, whether by greatly increasing the amount of sugar and 
water in the food, some might not be found even in the chyle. 

The first experiments were performed on rabbits, with results 
given in the following table (p. 277). 

These show that during a normal diet the amount of sugar in 
both blood and chyle is very constant. The seemingly higher 
percentage in the latter is due to the fact that the percentage 1s 
taken for the total blood, including corpuscles. In round numbers 
100 parts of blood contain 60 volumes of plasma; hence, the per- 
centage in the plasma would average 0°28, which is higher than that 
in the chyle. The rise of the percentage during sugar feeding, both 
in blood and chyle, is very marked. 
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Percentage of sugar in 


Chyle. 


0°25 Normal diet. 
0°23 
0°25 
0°23 


0°24 


5 grams sugar in 50 c.c. water. 
15 ” 100» 
15 9 100_—Séi«,, 
25 % 150 Si, 


The second series of experiments, made on dogs with a fistula of 
the thoracic duct, show the same result, and are still more satis- 
factory, as the same animal could be used in the two experiments. 

The following table contains the results of a few of the experi- 
ments performed. The sugar solution was injected into the intestine. 


Percentage of sugar in 


Blood. Chyle. Amount injected. 


Before After Before After 
injection. | injection. | injection. | injection. 


30 grams in 600 c.c. of water. 
40 400 


” ” 


20 =» 400 ” 


” 


W. D. iH. 


Osmosis with Living and Dead Membranes. By E. W. 
Rew (Brit. Med. J., 1890, i, 165—167).—The process of diffusion of 
fluids through animal membranes is well known to be influenced by 
the vital condition of such membranes. (Cl. Bernard, Matteucci and 
Cima, &c.). In the present research the skin of the frog was chiefly 
employed; the liquids used were those which do not markedly im- 
pair the vitality of living tissues, such as physiological saline 
solution, or a 5 per cent. solution of glucose in this solution. The 
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osmometer used was either the ordinary Dutrochet instrument, or 
an oil-discharging osmometer in which the pressure was kept con- 
stant in order to avoid error from the occurrence of filtration. For 
recording purposes, advantage was taken of the photographic method 
in order to avoid friction; the height of the column of liquid being 
photographed on a very slowly revolving cylinder covered with 
sensitive paper. The following conclusions are drawn from the 
experiments :—(1.) The normal direction of easier osmotic trans- 
ference of fluid through the living skin of the frog is in the direc- 
tion from the outer towards the inner surface. (2.) The transference 
of fluid through the skin in the above direction is intimately associated 
with the physiological condition of its tissues. Conditions or agents 
tending to depress vitality diminish the transfer in the normal 
direction, while stimulants give rise to augmentation. (3.) The 
cause of the easier transfer of liquid from the outer towards the inner 
surface is probably to be found in the existence of an absorptive force 
dependent on protoplasmic activity, and comparable to the secretive 
force of a gland cell. (4.) In consequence of the absorptive force, 
acting from without inwards, an alteration of the relations of the 
surfaces of the skin to the two liquids used in an osmosis experiment 
modifies the rapidity of the transfer of liquid from one to the other 
side of the membrane, according as the force exerted by the living 
tissues is with or against the osmotic stream. W. D. H. 


Effect of Feeding on the Secretion of Amidic Substances. 
By E. Scuuuze (Bied. Centr., 18, 733—734; from Pfliiger’s Archiv, 
25, 401—460).—The following are the results of the author’s experi- 
ments :—(1.) The nearer the feeding of persons approaches to a pure 
animal diet, the greater is the amount of nitrogen as urea in propor- 
tion to the total nitrogen of the urine. (2.) The relation of uric acid 
to the total nitrogen decreases with meat diet as opposed to feeding 
with mixed food. This occurs in a still greater degree with a meat 
diet with use of abundance of alkaline water and absence of alcohol 
and narcotics, although the absolute amount of uric acid increases. 
(3.) The same holds good with regard to the relation of uric acid to 
urea. (4.) It is very probable that in fever, even in absence of respi- 
ratory derangement, there is not only an absolutely larger amount 
of uric acid produced, but also an increased proportion of uric acid 
relatively to total nitrogen and to urea. (5.) ‘he use of plenty of 
alkaline water and the disuse of alcohol in treatment of gout are justi- 
fied by experimental evidence which cannot be denied; these factors 


seem to be of greater importance than the prohibition of meat. * 
N. H. M. 


Detection of Nitrous Acid in Saliva. By L. I1osvaY DE 
N. Inosva (Bull. Soc. Chim. [3], 2, 388—391).—The saliva is boiled 
with an acetic acid solution of sulphanilic acid, the clear solution 1s 
decanted, and naphthylamine is added, when a rose coloration indi- 
cates the presence of nitrous acid, which is increased after a meal ; 
the action of tobacco smoke retards the reaction considerably. _ 

Nitrous acid could not be detected in the water moistening a cylinder 
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through which air had been respired; when, however, the respired 
air was passed through bulbs containing a 2 per cent. solution of 
sodium hydroxide for some time, an indication equal to that affurded 
by ordinary air under similar conditions was obtained, although from 
experiments made with the air of stables the authors conclude that 
respired air does contain more nitrous acid than ordinary air. 


T. GN. 


Reducing Substances in Urine. By H. H. Asnpown (Brit. 
Med. J., 1890, i, 169—172).—The most important substance that 
reduces an alkaline solution of copper oxide and that is apt therefore 
to be mistaken for sugar in urine, is glycuronic acid. It can only be 
identified with certainty by isolating it and examining its properties. 
A ready distinction, however, between sugar and this substance is that 
the addition of yeast to the former, even when dissolved in the urine, 
causes the occurrence of the alcoholic fermentation, and to the 
latter does not. 

In man, the diagnosis of diabetes must in future be always more 
carefully made, as in one case, the first hitherto recorded, the re- 
ducing substance was found to be wholly glycuronic acid; the man 
in whom this occurred is in perfect health, and no symptoms of 
diabetes are present. If this state of things be shown to occur in 
other cases, the question becomes important in relation to life 
assurance. 

In animals, the appearance of glycuronic acid in the urine is 
readily produced by the administration of certain drugs, camphor, 
phenol, &e. 

In the present research, the following experiments were made :— 
The urine secreted after drugging with morphine contains, not sugar, 
but glycuronic acid ; after the administration of chloroform, glycuronic 
acid, not sugar, is present. This confirms a previous investigation 
of Meyer. The so-called glycosuria of curare poisoning does not 
depend on the presence of sugar; there is no fermentation with 
yeast. The quantities of urine obtainable under these circumstances 
are, however, so small that it was not possible to separate out glyc- 
uronic acid. The administration of ether does not cause the appear- 
ance of any reducing substance in the urine. After section of the 
renal nerves, a paralytic secretion occurs; this contains a reducing 
substance, which was found to be glycuronic acid. W. D. H. 


Nitrogenous Constituents of Dog’s Urine. By L. Burrsrrev 
(Pfliiger’s Archiv, 44, 512—535).—This investigation was carried out 
by the methods used by Béhland (Abstr., 1889, 536), and by Pfliiger 
and Bleibtreu (this vol., p. 308). The results when the animal was 
fed on a meat diet are compared with those obtained when a mixed 
diet was used; they are given in the following table (p. 280); the 
numbers are percentages. 

The urea thus increases in proportion when the diet is chiefly albu- 
minous, and diminishes on a mixed diet. It is also seen that in 
filtrate II, that is, in the urine after the separation of “ extractives ” 
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by means of phosphotungstic acid, there is, in addition to urea and 
preformed ammonia, a nitrogenous substance which contains about 
2 per cent. of the total nitrogen in this filtrate when the diet is albu- 
minous, but rises to double or quadruple the amount when the diet is 
a mixed one. W. D. H. 


Nitrogenous Constituents of Human Urine. By E. Scuuitze 
(Phliiger’s Archiv, 45, 401—46).—This is a research carried out on 
the same lines as that in the preceding abstract. The investigation 
was carried out on the human subject, its object being to compare the 
variations in the amount of urea-nitrogen with the non-urea-nitrogen 
in relation to diet. The fullest details of analysis are given; the 
methods adopted were those of Pfliiger and Bleibtreu. The conclu- 
sions arrived at are as follows :— 

1. The urea-nitrogen increases in proportion to total nitrogen as 
the diet approaches a purely albuminous composition. 

2. The uric acid increases absolutely, but diminishes relatively, 
both to total nitrogen and to the urea on a meat diet, especially if 
large quantities of alkaline water be taken and alcoholic drinks and 
narcotics be avoided. 

3. Probably in fever the same relation of uric acid to total nitrogen 
and urea holds. : 

4. The use of abundant quantities of water and withdrawal of 


alcoholic beverages in cases of gout has thus a scientific basis. 
W. Dz H. 


Action of related Chemical Compounds on Animals. By 
W. Gisss and H. A. Hare (Amer. Chem. J., 11, 435—448).—This 
paper contains an account of the first part of a research having for its 
object a systematic study of the relation between the chemical consti- 
tution of compounds and their action on the animal organism. Dogs 
and frogs were experimented on, and a description is given of the 
action of the nitrophenols, the nitranilines, and the amido- and nitro- 
benzoic acids on these animals when administered by the stomach or 


hypodermically, 
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The nitrophenols cause death by paralysing the heart, and not by a 
respiratory action; the nervous system is unaffected by them, except 
that the vagus nerves are slightly stimulated by the ortho- and meta- 
compounds, but depressed by the para-compound. The lethal dose 
per kilo. of body weight is 0'1 gram of the ortho-, about 0°1 gram of 
the meta-, or 0°01 gram of the para-compound, when injected into the 
jugular vein. The nitranilines all act by stimulating the peripheral 
vagi, and so producing a very marked slowing of the pulse. In the 
case of the ortho-compound, the lethal dose is 0°3 gram per kilo. ; 
methemoglobin is produced in the blood, and the sensory side of the 
spinal cord is slightly affected, but this is probably caused indirectly 
by the changes in the blood. Given by the stomach it produces curious 
paroxysms of sneezing. The meta-compound has but a very feeble 
effect on the nerves, and this depends on the development of met- 
hemoglobin in the blood, all the symptoms being those of aniline 
poisoning. The para-compound is the most poisonous, the lethal 
dose being 0°04 gram per kilo. of body weight when injected into the 
jugular vein. The amidobenzoic acids and the nitrobenzoic acids 
were found to be without effect on the animal organism. 

C. F. B. 

Is Potassium Ferrocyanide PoisonousP By P. Caries (J. 
Pharm. [5], 20, 486—489).—The evidence here collected from 


various sources leads to the conclusion that this salt is not poisonous. 
J. T. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Yeast on the Bouquet of Wines. By A. Rommrer 
(Bull. Soc. Chim. [3], 2, 297—300).—Having previously shown that 


cultivated yeast determined the non-development of the cells occur- 


ring naturally on the grape when the former was added to juice in 
which the latter existed, the author fermented the juice of an inferior 
grape and of hothouse grapes respectively with yeast cultures ob- 
tained from the Champagne, Céte d’Ur, and Buxy districts, and found 
that in each case the resulting wines had the bouquet of the wines 
from whence the yeasts were derived. T. G. N. 


Influence of Carbonic Anhydride on the Products of Fer- 
mentation. By L. Linpgr (Bull. Soc. Chim. [3], 2, 195).—The car- 
bonic anhydride evolved during fermentation by means of yeast was 
not allowed to escape, but retained in the vessels under pressures of 
20, 200, 430, and 600 mm. of mercury respectively, without affecting 
the amount of alcohol produced or the weight of yeast formed. 

T. G.N. 

Inverting Ferment. By O. Kettner, Y. Mort, and M. Nagaoka 
(Zeit. physiol. Chem., 14, 297—317).—Koji is the name of a sub- 
stance used in China and Japan in the preparation of rice wine and 
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alcohol. It consists of the mycelium and spores of a fungus. When 
investigated, it was found to contain a powerful inverting ferment 
which changes cane sugar into dextrose and levulose, maltose into 
dextrose, and starch into dextrin, maltose, and dextrose; it prob- 
ably does not alter lactose or inulin. The invertin of yeast 
acts on cane sugar only, and the name suggested for the ferment of 
Koji is invertase. Its action is much hindered by the presence of 
common salt, but it is not wholly destroyed even by 20 per cent. of 
that salt. W. D. H. 


Nitrification of Ammonia. By T. Scutorsrne (Compt. rend., 109, 
883—887).—Under normal conditions, nitrification of ammonia takes 
place without any loss of free nitrogen, but when a large excess of 
ammonium salt is present, there is a very distinct loss of nitrogen 
in this manner. This loss is due to the formation of a small quantity 
of nitrite, owing to absence of an excess of oxygen. The nitrite 
interacts with the ammonium salt, with production of free nitrogen ; 
it also retards nitrification, and is itself but slowly oxidised. 

It is possible that the free nitrogen is not the result of interaction 
between the nitrite and the ammonium salts, but is liberated as a 
result of limited oxidation of the ammonia; this point, however, can 
only be determined by further experiment. C. H. B. 


Fermentation of Manure in Absence of Oxygen. By T. 
Scutorsina (Compt. rend., 109, 835—840).—When fresh manure 
from cows is kept at 42° to 52° in an atmosphere of carbonic anhy- 
dride, it undergoes fermentation with evolution of hydrogen, methane, 
and carbonic anhydride, but no free nitrogen is evolved. Hydrogen 
is only liberated in the early stages of the change, and disappears 
from the gases as fermentation progresses. The ratio of methane to 
carbonic anhydride approaches unity only towards the end of the 
process, and varies irregularly throughout the fermentation. 

No nitrogen is evolved at any stage, but the quantity of ammonia 
present increases. The quantity of oxygen and hydrogen in the 
evolved gases is greater than the quantity lost by the manure, and it 
is evident that the water which is present plays an active part in 
the fermentation, the oxygen combining with carbon to form carbonic 
anhydride, whilst the hydrogen is converted into methane. 

C. H. B. 


Formation of Cane Sugar in Etiolated Plant Shoots. By 
E. Scuuuze (Chem. Centr., 1889, ii, 694—695; from Ber. Deut. bot. 
Gesell., ‘7, 2830—281).—The etiolated shoots of Lupinus luteus were 
examined, by means of the method described by the author (compare 
Abstr., 1888, 624), for cane sugar, of which 30 grams (crystallised) 
was obtained from 800 grams of air-dry shoots, besides a consider- 
able amount which must have been lost in the separation and purifi- 
cation. Before germination, not the least trace of sugar was 
detectable in the lupins. As is already known, starch is also formed 
during the process of germination of this seed in the absence of light, 
the other nitrogen-free substance which is present in the seeds as 
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reserve material disappearing as the formation of sugar and starch 
proceeds. J. W. L. 


Living Vegetable Protoplasm. By T. Boxorny (Pfliiger’s 
Archiv, 45, 199—219).—The difficulty of applying chemical reagents 
to living structures in many cases consists in the fact that the reagent 
destroys the life of the material under investigation. Weak solu- 
tions of alkalis have not, however, this objection; they produce 
changes in the cells, but these are considered to be vital changes, 
that is, evidence of the living activity, and not of the death of the 
protoplasm. 

These changes may be growped together under the general term 
“aggregation.”’ This term was first used by Darwin to express the 
change that occurs in the tentacles of Drosera on the application of 
weak solutions of ammonium carbonate; this consists in the collec- 
tion of the protoplasm into separate particles. The term has since 
been extended to somewhat similar phenomena in other plants; De 
Vries (Botan. Zeit., 1886, 1), however, limits it to the contraction of 
the vacuole wall, and does not speak of the formation of proteid 
granules in the vacuole contents.as aggregation. Pfeffer distinguishes 
between an outer and inner cell-membrane, the former lining the cell 
wall proper, the latter surrounding the vacuole fluid, and betweeen 
the two is what he terms granule-plasm (Korner-plasma), but which 
does not necessarily always contain granules. 

In the present research, a large number of careful microscopic 
observations are recorded. The plants, the cells uf which were ex- 
amined were Spirogyra, Drosera, Tulipa, Crocus, Cotyiedon coccinea, 
&c. The weak alkalis chiefly used were ammonia (1 : 5000) and 
caffeine (1: 1000). Weak potassium hydroxide, various amines, 
tetrethylammonium hydroxide, toluylenediamine, quinine, atropine, 
&c., were also used in some experiments. 

The following cases of aggregation could be distinguished :— 
(l.) The whole protoplasm contracts equally; this is somewhat 
different from, but very similar to plasmolysis; it is seen in crocus 
papille. (2.) The vacuole wall (inner cell-membrane of Pfeffer) 
contracts alone, or to a much greater extent than the rest of the 
cytoplasm; this is well seen in the red epidermal cells of the petals 
of tulips and primulas. (3.) The “granule-plasm” collects into 
granules or discs; these are exceedingly minute from the action of 
ammonia on Spirogyra cells, but much larger from the action of 
solution of caffeine on sections of the leaves of Ootyledon coccinea and 
Echeveria gebbiflora. (4.) The vacuole-fluid, that is, the cell-sap with 
active albumin either in solution or in a greatly swollen condition, 
becomes pervaded with larger or smallar granules; this is seen in 
Drosera, Spirogyra, and several other plants. W. D. H. 


Vegetable Cell-membranes. By E. Scuuize, E. Sreicer, and 
W. MaxweELt (Zeit. physiol. Chem., 14, 227—273; compare Abstr., 
1889, 916).—This investigation shows that the membrane of vegetable 
cells contains in addition to cellulose several other carbohydrates 


which differ from it widely in their properties. They are all insoluble 
u 2 
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in cuprammonium hydroxide, but differ in certain other reactions ; by 
hydrolysis, however, they all yield pentaglucoses (arabinose, xylose, 
&c.); by warming with phloroglucinol and hydrochloric acid give a 
cherry-red colour; and by treatment with very dilute mineral acids 
differ from céllulose in ‘being quickly converted into sugar; the 
varieties of sugar formed being galactose, mannose (seminose), and 
pentaglucoses. The term cellulose as used by Reiss (Abstr., 1889, 
687) evidently includes these carbohydrates ; it is, however, advisab'e 
to restrict the word cellulose to those constituents of the cell-wall 
which are but little affected by strongly diluted mineral acids, which 
are soluble in cuprammonium hydroxide, which further are coloured 
blue by chloride of zine and iodine, or iodine and sulphuric acid, and 
which lastly are converted by strong sulphuric acid into dextrose. 
The term proposed for these other carbohydrates is that of “ para- 
galactan-like substances.” It appears doubtful as to whether cellu- 
se is a single substance, but this was not specially investigated. 

The paragalactan-like constituents of the cell-wall appear to be 
of some physiological importance; they seem to be more soluble 
than cellulose, and enter into sdélution during germination, function- 
ing as a reserve material before that process commences. It is very 
doubtful if trne cellulose acts'in this way. 

The nutritive value of these substances in the animal economy 
appears, like that of cellulose, to be small, as they are not digestible 
by the various digestive juices. On oxidation with nitric acid, they 


yield mucic acid. ‘From the point of view of analyses of starch in 


vegetable substances, these paragalactan-like materials are of some 
importanee, as they, like starch, pass into solution on treatment with 


dilute mineral acids. W. D. H. 


‘Non-Nitrogenous Reserve “Substance of the Seeds of 
‘Lupinus luteus. By E. Scuuwze and E. Sreicer (Landw. Versuchs.- 
‘Stat., 36, 391—478).—The ethereal-extract of the seeds of Lupinus 
luteus: contained :—+Glycerides, fatty acids, and wax 5°99, cholesterin 
‘0°15,and lecithin 0°17 per cent. in the dry matter of the seed (freed from 
‘the shells). ‘A further amount of lecithin can be extracted from the 
seed by alcoho], making a total of 2°10 per cent. (in dry seed). After 
béing~allowed to germinate for 14 days, 78°7 parts of dry matter 
remained and yielded an ethereal extract containing :—Glycerides, &c., 
150 part, cholesterin 0°25 part, and only a trace of lecithin. The 
amount of lecitlin extracted by aleohol was 0°44 part. 

B-Galactan (Steiger, Abstr., 1886, 608) is a white, amorphous 
powder, consisting of ;mieroscopic globules. The aqueous solution is 
not cvloured by iodine, and only reduces Fehling’s solution when it 
has been heated with an acid. New determinations of rotatory power 
gave the mean:—[a]lp = + 148°6°. When A-galactan (100 parts) 
is heated with nitric acid, mucic acid (41°16 parts) is formed. The 
acetyl-derivative is a white powder melting at 101—102°. The 
amount of A-galactan contained in the dry seeds (without shells) 
was determined indirectly (1) as glucose, (2) as mucic acid. The 
first method gave in different samples :—(a) 10°20, (6) 10°02, (c) 9°48, 
and (d) 6°36 per cent.; the second method gave in sample (a) 8 
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and in (e) 7°65 per cent. With regard to the first method, it is 
shown that the seeds contain no cane-sugar which would affect the: 
results. 

Paragalactan (paragalactin, Abstract, 1887, 460), CsHi.O; (?), 
could not be obtained free from cellulose. It dissolves partly in 
water when heated under a pressure of 14. or 2 atmospheres; the 
filtered solution, when heated with hydrochloric acid, reduces 
Fehling’s solution, and the residue obtained by evaporating the 
solution yields mucic acid when oxidised by nitric acid. It is not 
soluble in diastase solution. When heated with phloroglucino]l and 
hydrochloric acid,.a cherry colour is produced. 5 per cent. aqueous- 
potash dissolves it partly ; a salt seems to be formed. 

Paragalactan is contained not only in the cotyledons, but also in the: 
seed-shell. A: carbohydrate probably identical with paragalactan 
was found in the:seeds of Suja hispida,. Pisum sativum, and Faba 
vulgaris. 

When lupin seeds are allowed to: germinate in the dark. for six 
days, all the 8-galactan is: used up, whilst a great part of the para- 
galactan dissolves ; glucose (not galactose), cane-sugar, and cellulose 
are formed. N. H. M.. 


Carrotene in Leaves. By Arnaup (Compt. rend., 109, 911— 
914).—The proportion of carrotene in leaves varies with the species 
of the plant, but oscillates between 0°1 and: 0°2:per cent. of the dried 
leaf. It varies with the age of the plant, is at a maximum during 
inflorescence, and then gradually diminishes, but never entirely dis- 
appears. Its quantity is affected by light, and, like chlorophyll, it 
tends to disappear in the dark. 

Carrotene can absorb 24 per cent. of its weight of oxygen, but 
remains unaltered in the living leaf, and very probably undergoes 
alternate oxidation and reduction in such a manner that its quantit 
remains almost constant for short intervals of time. It is highly 
probable that carrotene is of very great physiological importance. 

C. H. B. 

Musscenda Coffee. By W. R. Dunstan (Pharm. J. Trans. [3], 
20, 381).—It has been asserted by Lapeyrére, that the seeds of a 
plant which he considers to be a new species of Musswnda, and calls 
Musscenda borbonica, may be employed as a substitute for coffee. 
The plant grows in the island of Réunion, and its seeds are said to 
contain 0'3—0°5 per cent. of caffeine. An examination of the plant 
at Kew showed that it is not a Mussenda, but Gertnera vaginata, 
which belongs to the natural order Loganiacew. The author found 
that the seeds contained neither caffeine nor theobromine ; strychnine 
and brucine were also absent, and the only alkaloid that could be 
detected was a trace of choline. W. R. Dz 


Wine Statistics of Germany. (Zeit. anal. Chem., 28, 525— 
580).—The analyses of wines and musts here given, in continuation 
of those published in Zeit. anal. Chem., 27, 729, et seq., include 
numerous brands from the wine districts of Rhein-Hesse, Rheingau, 
Rhine Palatinate, Baden, Wiirtemberg, Lower Franconia, Alsace, 
and Lorraine, and of vintages from 1884 to 1888. M. J. 8, 
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Experiments on Ensilage conducted at Crawley Mill 
Farm, Woburn, 1884-87. By J. A. VortcKer (Journ. Roy. Agr. 
Soc. [2], 22, 483—513, and 23, 403—417).—The object of the expe- 
riments was to determine the relative feeding values of silage as com- 
pared with roots and hay-chaff. The method employed was to feed four 
bullocks with weighed amounts of hay-chaff and swedes, and four more 
with an amount of silage containing the same quantities of dry 
matter, woody-fibre, and nitrogen as the hay-chaff and swedes con- 
tained ; all the animals had, besides, weighed amounts of decorticated 
cotton-cake and maize-meal. In the first year’s experiments, grass 
silage of inferior quality and clover silage which was of thoroughly 
good quality were employed. In both cases a much greater increase 
was obtained with roots and hay-chaff than with silage. 

In the second year the followimg series of experiments were made :— 
(1) sour silage against roots and hay.chaff; (2) sweet silage against 
roots and hay-chaff; (3) oat silage against roots and straw-chaff; 
(4) oat silage against hay. This time the grass employed was of 
very fair quality. The bullocks fattened well on both sour and sweet 
grass silage of good quality, but still not so well as with roots and 
hay-chaff ; whilst oat silage proved, in this instance, to be superior 
to either straw-chaff with roots orto hay. It was found that the oat 
silage when well made keeps perfectly for at least two years. The 
following table shows the percentage of nitrogen, albuminoid 
nitrogen, and non-albuminoid nitrogen in the silage :— 


In fresh. In dry. 


Albuminoid | Non-albumi- | Total [| Albumiroid! Non-albumi- Total 
nitrogen. noid nitrogen. | nitrogen.}| nitrogen. | noid nitrogen.’ nitrogen. 


Sweet silage (grass).. 
Sour silage (grass. ... 
Oat silage 


The object of the third year’s experiments was to determine the 
value of grass made into hay as against that of the same grass con- 
verted into silage. The grass employed was of very fair quality, and 
the silage was extremely good and well made. 

The percentage of nitrogen, albuminoid nitrogen, and non-albu- 
minoid nitrogen in the grass, and in the hay and silage prepared 
from it, was as follows :— 


In fresh. In dry. 


Albuminoid Non-albnmi- | Total | Albuminoid| Non-albumi- 
nitrogen. | noid nitrogen. | nitrogen. |] nitrogen. | noid nitrogen. 


1°41 
0°87 


1°29 | 
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100 parts of grass gave:—Good silage 87°15 parts, inferior and 
mouldy silage 4°56 parts, loss by fermentation, &c., 7°29 parts. The 
produce in hay was:—good hay 29°77 parts, inferior hay 2°61 parts, 
water and loss 67°62 parts. 

The experiments show that the silage from 28,995 lbs. of grass (the 
produce of 2°4 acres) and the hay from 34,442 lbs. of grass (the 
produce of 2°8 acres) gave equal feeding results. 

The results of similar experiments made at Wilmington, near 
Shrewsbury, showed a slightly larger gain with silage than with 
hay prepared from the same grass. N. H. M. 


Ammonia and the Nutrition of Plants. By A. Mintz 
(J. Pharm. [5], 20, 489—492).—Experiments were made to ascer- 
tain whether salts of ammonia could be utilised by the roots of plants 
without first being converted into nitrate. Seeds of bean, horse-bean, 
maize, barley, and hemp were freed from nitrification germs, and 
sown in soil freed from nitrates and germs, and placed in glazed 
boxes supplied with sterilised air. Ammonia in the form of sulphate 
was supplied. A similar set of pots was prepared containing germs 
of the nitric ferment. The sterilised soil contained no nitrates either 
at the beginning or end of the experiment; the non-sterilised soil 
contained no nitrates at beginning, but yielded 91°2 and 420-0 milli- 
grams per kilo. at the end of the trial. In the sterilised pots, the 
plants grew well, and assimilated all the nitrogen required from the 
ammonium salt, showing that nitrification is not essential. 

J. T. 


Effect of Manuring with Ammonium Sulphate and with 
Sodium Nitrate. By M. Marrcxer (Bied. Centr., 18, 724—729).— 
In order to determine the effect of calcium carbonate on the manurial 
action of ammonium sulphate, six plots of land, supplied with phos- 
plioric acid, or kainite, received the following:—(a) Nothing; 
(c) ammonium sulphate (87 to 130 Ibs. per acre); (e) twice the 
amount of ammonium sulphate supplied to c. b, d, and f were treated 
in the same way as a, c, and e respectively, except that calcium car- 
bonate (15°6 cwt. per acre) was added. The crops grown were: 
oats, barley, winter wheat, beetroot, mangel-wurzel, and potatoes. 
The plots with the larger amounts of nitrogen gave much more 
produce than the others, and the addition of calcium carbonate was 
beneficial in every case, with the exception of the beetroot, which had 
no ammonia. 

Experiments were also made on the comparative manurial values of 
ammonium sulphate and sodium nitrate on barley, oats, potatoes, and 
beetroot. When smaller amounts of the two manures were used, the 
Same increase of crop was obtained in all cases. The same holds 
good for corn crops when greater amounts of the manures were 
applied ; whilst in the case of the root crops, a heavy manuring with 
sodium nitrate was found to be superior to an equal amount of nitro- 
gen in the form of ammonia. N. H. M. 


Amount of Mineral Matter and the Manurial Value of the 
Cupules of the Beech from Different Soils. By R. Hornsercer 
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(Landw. Versuchs-Stat., 36, 329—335).—The beech cupules which 
were examined were from trees grown on two different soils, 
the Buntsandstein and the Muschelkalk. The cupules from the 
Muschelkalk are generally the larger and stronger, 1000 containing 
614°4 grams of dry substance, whilst 1000 cupules from the Bunt- 
sandstein yield only 500°5 grams of dry matter. The following are 
the analytical results :— 
Pure ash Nitrogen 
p- ¢. in dry. p- ¢. in dry. 
I. Cupules from Buntsandstein.... 2°52 0°330 
II. - »  Muschelkalk .... 1°825 0°379 


The pure ash contains, per cent. :— 


K,0. Na,O. CaO. MgO. Fe.03. Mn,0, P05. SOs. SiO, 
I. 32°09 226 844 338 784 322 505 163 34-42 
Il. 38°87 183 29°04 359 444 121 729 456 10°21 


The manurial value of the cupules differs very little for the two 
kinds, and is relatively small, owing to the low percentage of nitro- 

en. 

The following analyses show the percentage composition of the dry 
matter of (1) the shells; (2) the seeds ; and (3) the whole beech-nuts 
from trees grown in the Buntsandstein. 1000 of the beech-nuts con- 
tained 159°86 grams of dry matter, 105°82 grams of which belonged 
to the seeds, and 54°04 grams to the shells. 


Nitrogen. 

0°4930 

‘ 3°9400 
3. Whole beech-nuts..... 3°1536 2°7747 


The pure ash contained, per cent. :— 


K,0. NaO. CaO. MgO. Fe,03;. Mn,0,. P,0;. SO; SiO: 

1. 2°744 0°462 6949 1:092 0°344 1475 0572 0467 0°865 

2. 14597 0°243 4301 4180 0320 1°824 11291 2221 0159 
3. 10°590 0°317 5196 3:1386 0328 1°706 7668 1°628 = 
N: H. M. 


Analytical Chemistry. 


Bottle for Washing and Absorbirig Gases. By F. A. KUnNLENZ 
(Zeit. anal. Chem., 28, 608).—The gas bubbles passing through the 
liquid are caught by a series of glass bells, each of which has a short, 
straight tube through it to carry off the unabsorbed gas as soon as the 
bell becomes full, and these tubes are alternately on opposite sides of 
the bells, so as to retard the exit of the gas as much as — 
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Detection of Free Chlorine in Hydrochloric Acid. By 
KupprerscuLagcer (Bull. Soc. Chim. [3], 2, 134—136).—Pure con- 
centrated hydrochloric acid diluted with one-fourth its volume of 
water does not attack granulated copper until heated at 200°, but 
slight traces of chlorine determine the solution of the metal in the 
cold, with consequent coloration of the acid. 

Although pure hydrochloric acid has no action on phosphorus, in 
the presence of free chlorine an action obtains, and the solution pro- 


duced gives a coloration and precipitate with ammonium molybdate. 
T. G. N. 


Action of Sulphuric Acid on the Haloid Salts of the Alkalis 
in Presence of some Metallic Salts. By D. Viraui (Chem. Centr., 
1889, ii, 398—399 ; from L’Orosi, 12, 225—229).—Although concen- 
trated sulphuric acid liberates the halogen acids from their alkaline 
salts when salts of the heavy metals are absent, this does not always 
take place if certain of the latter are present. If, for instance, sul- 
phuric acid is added to a chloride in presence of an excess of cupric 
sulphate, anhydrous cupric chloride is precipitated. 

The study of several reactions of this nature has led the author 
to recommend them as a means of distinguishing between chlorides, 
bromides, and iodides of the alkalis. If a little of a solution con- 
taining a chloride or bromide is evaporated to dryness, and one or two 
drops of concentrated sulphuric acid containing cupric sulphate in 
solution added, a yellow coloration is indicative of the presence of a 
chloride, whereas bromides cause a deep violet coloration; both 
colours are discharged on adding water. In the case of an 
iodide, iodine is liberated, and if cupric sulphate is present, the mix- 
ture becomes black, and cuprous iodide is formed, which remains 
as a white precipitate on adding water. The liberated iodine may 
be separated by shaking with chloroform. These latter reactions 
serve to distinguish iodides from bromides. If after adding a sul- 
phuric acid solution of cupric sulphate to a bromide the mixture 
is shaken with ether, the latter becomes grass-green. Nickel 
salts alone cause a yellow coloration with sulphuric acid, which is 
not altered in presence of chlorides or bromides, but icdides cause a 
brown coloration with nickel sulphate and sulphuric acid; the solu- 
tion contains free iodine, but no precipitate. 

Both ferric and ferrous salts cause a beautiful, blood-red coloration 
with alkaline bromides and strong sulphuric acid ; this disappears on 
addition of water. 

Gold salts produce a cherry-red coloration under these circum- 
stances, changing to yellow on addition of water. 

Cobalt salts dissolve in concentrated sulphuric acid with a violet 
coloration, which changes to peach colour on addition of bromides, 
whilst chlorides cause a passing blue coloration at the junction of the 
liquids, the whole becoming peach-coloured on shaking. 

J. W. L. 


Estimation of Sulphur in Organic Compounds. By W. M. 
Burton (Amer. Chem. J., 11, 472—474).—A modification of Sauer’s 
method (compare this Journal, 1873, 939). The substance to be 


290 ABSTRACTS OF CHEMICAL PAPERS. 


examined is burned in a combustion tube arranged in the manner 
recommended by Sauer, and the products of combustion are collected 
in excess of a standard solution of potash; the excess of potash is 
ascertained by titration with standard sulphuric acid, the indicator 
used being tropwolin OO, which is not sensitive to carbonic anhy- 
dride, or to alkaline sulphites. The sulphuric acid solution contained 
0015312 gram per 1 c.c., and the potash solution was roughly 
equivalent to this; accurate results were obtained. 

The amount of potash neutralised by the sulphurous anhydride 
evolved during the combustion is a measure of the sulphur in the 
substance examined. A slightly diminished pressure is maintained in 
the tube during the experiment, and at its conclusion any gases left 
are swept out by a current of air or oxygen. A figure of the appa- 
ratus is given in the paper. It is evident that this method cannot 
be used in the case of compounds containing phosphorus, arsenic, or 
any of the halogens. C. F. B. 


Simultaneous Estimation of Sulphur and Carbon. By L. 
Prunier (Compt. rend., 109, 904—906).—The substance is mixed 
with 80 to 100 times its weight of pure crystallised potassium per- 
manganate, and the combustion is conducted as with cupric oxide. 
The evolved gas is passed through a solution of potassium perman- 
ganate ; all the sulphur and carbon remain in this solution, or in the 
combustion tube. The contents of the tube are treated with water 
and filtered through asbestos; all the sulphur passes into solution. 
Half the filtrate is heated with hydrochloric acid, and the sulphur 
precipitated as barium sulphate in the usual way. The remainder 
is boiled for a long time with sulphuric acid, care being taken 
that excess of permanganate is present, and the evolved carbonic 
anhydride is absorbed in the usual way. Any carbon in the insoluble 
portion is oxidised in a similar mauner. The permanganate must 
be free from nitrates, chlorates, and other substances which would 
interfere with the estimation of the carbon. C. H. B. 


Titration of Small Quantities of Gases in Mixtures. By 
P. Berend and H. Kast (Dingl. polyt. J., 270, 423—435).—The 
authors have examined Bunte’s process for estimating volumetrically 
small quantities of gases in mixtures by means of Bunte’s gas burette. 
The volume of gas employed is only about 100 c.c. The method is 
applicable to the estimation of hydrogen sulphide, ozone, and sulphur- 
ous anhydride. For the determination of hydrogen sulphide, a solu- 
tion of iodine is used which contains 1:134 grams of iodine in 1 litre, 
so that 1 c.c. = 0'1 c.c. of hydrogen sulphide. 100 c.c. of the gaseous 
mixture is measured off into the burette, the remainder of the water 
in the measuring tube then run out to the lower mark of the same, 
and iodine solution added gradually, with constant shaking, until the 
mixture assumes a yellow tint. The turbidity formed owing to the 
separation of sulphur assists in determining the end of the reaction, 
which may be still further aided by introducing a few drops of thin 
starch paste, previously treated with sodium hydrogen carbonate, 


ANALYTICAL CHEMISTRY. 291 


into the burette. The authors have employed this method for the 
determination of hydrogen sulphide in a mixture of this gas with 
coal gas, the results being checked gravimetrically by passing a 
weighed volume of the gas through an acetic acid solution of lead 
acetate and again weighing. The results, which are tabulated in the 
paper, show a mean difference of 0°04 per cent. between the two 
methods. The process has also been used in order to ascertain the 
rate of formation of hydrogen sulphide at various stages during the 
carbonisation of coal, the samples of gas being taken from the ascen- 
sion pipes. Thecoalsemployed were: Bohemian lignite, Saar coal, and 
Tyne Boghead Cannel. The results show that the first two kinds of 
coal give off the maximum amount of hydrogen sulphide immediately 
after the retorts have been charged, whilst in the case of the English 
coal, the maximum formation of gas takes place 35 minutes after 
charging. 

In order to determine ozone in oxygen containing this gas, a 
measured volume (90 or 100 c.c.) is treated in the gas burette with 
an excess of potassium iodide solution (about 7 grams of a solution 
containing 17 grams of iodide in 100 e.c.) and dilute salphuric acid. 
The iodine thus separated is then titrated with standard sodium 
thiosulphate, and from the quantity of iodine found that of the ozone 
is calculated. D. B. 


Action of Sulphides on Chioral and Chloroform. By Prunier 
(J. Pharm. [5], 20, 385—390).—The author deals with the reactions 
involved in Baudrimont’s proposed application of chloral for the 


detection of alkaline sulphides and hydrosulphides. In aqueous 
solution, the monosulphide gives a brownish-red coloration or precipi- 
tate, whilst the hydrosulphide gives a white precipitate. It is neces- 
sary that the chloral should be in excess, and the solution should 
remain slightly acid or at least neutral to litmus, the condition which 
obtains when the sulphide is added to excess of chloral. J. T. 


Estimation of Nitrogen in Ammonium Magnesium Phos. 
phate. By P. Matssen and E. Rosst (Chem. Cent., 1889, ii, 611— 
612, from l’Agric. pratica, 3, 430—432).—A specimen of this salt 
contained 5°40 per cent. of nitrogen as determined by Dumas’ method. 
When distilled, however, with excess of magnesia in water, only 
4113 to 4598 per cent. of nitrogen could be obtained, or by pro- 
tracted distillation up to 4°772 per cent., and finally, when the distil- 
lation was proceeded with, until Nessler’s reagent showed the absence - 
of ammonia in the distillate, up to 5°25 per cent. of nitrogen was found 
to pass over. If, on the other hand, the phosphate is dissolved in 
hydrochloric acid and the solution neutralised with magnesia, 5°382 to 
5412 per cent. of nitrogen passed over with the first two-thirds of the 
liquid. Boussingault has drawn attention to this stability of the 
ammoninm magnesium phosphate when boiled with excess of mag- 
nesia; and, since in the estimation of ready formed ammonia in 
manures this becomes of importance, the author recommends that 
such substances should be first acidified with hydrochloric acid and 
then rendered alkuline with magnesia. J. W. L. 
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Jodlbauer’s Modification of Kjeldahl’s Method for the Esti- 
mation of Nitrogen in Nitrates. By A. Devarpa (Chem. Zeit., 13, 
388—389).—With regard to the Jodlbauer method, it is pointed out: 
—1l. That it is very good for the estimation of the total nitrogen in 
manures, but for nitrate manures, even when all precautions are taken, 
it cannot compare with the author’s evaporation method as regards 
accuracy and simplicity; 2. That the use of a mixtare of sulphuric 
acid, phenol, and phosphoric acid instead of phenol and sulphuric acid, 
is not altogether an advantage; 3. That with 0°5 gram of a nitrate 
the results are no better with than without cooling, but in the 
presence of much organic matter, cooling is advisable during nitra- 
tion; 4. That by adding sulphuric acid at the same time as the 
phenol-sulphuric acid rather lower results are obtained than by 
adding the sulphuric acid subsequent to the nitration with phenol- 
sulphuric acid. D. A. L. 


Detection of Nitrous Acid in Saliva. By L: Itosvay veg 
N. Izosva (Bull. Soc. Chim. [3], 2, 388—391).—See this vol. p. 278. 


Quantity of Nitric Oxide: produced in the Combustion of 
Nitrogenous Organic Compounds with Copper Oxide. By 
F. Kurmcemann (Ber., 22, 3064—3069).—The author has made a 
large number of experiments with the object of ascertaining the 
quantity of nitric oxide which is produced in the combustion of 
nitrogenous organic compounds with copper oxide. 

Frankland and Armstrong’s method for determining nitrogen 
(and nitric oxide) was employed (compare this Journal, 1868, 109). 

The results, which are given’ in tables, show that the quantity of 
nitric oxide produced is independent of the relative quantity of 
nitrogen in the compound; hydrazine-derivatives, for example, 
although containing a large proportion of nitrogen give little or no 
(generally 0 to 10 per cent.) nitric oxide, whilst azines and glyox- 
alines, in spite of the small proportion of nitrogen which they contain, 
yield very considerable quantities (generally 5 to 10 per cent.) of 
nitric oxide. Nitro-compounds give very variable (from 0 to 5 per 
cent.) quantities of nitric oxide; picric acid yields 6 per cent. 


F. S. K. 


Estimation of Phosphoric Acid in Slags. Formation of 
Tetrahydrated Ferric Phosphate. By G. Arran (Bull. Soc. Chim. 
[3], 2, 324--327).—In eliminating by means of nitric acid the 
residual hydrochloric acid from slag, which had been treated with 
the latter reagent to remove silica, a probable source of error is 
described by the author, insomuch as a tetrahydrated ferric phosphate, 
Fe,(PO,), + 4H,0, is precipitated as a yellow, granular powder. This 
differs from the normal ferric phosphate resulting from the precipita- 
tion of a ferric salt by disodium phosphate in not suffering dehydra- 
tion at 110°. It may be artificially produced by evaporating 4 
solution of ferric chloride (4 mols.) and disodium phosphate (1 mol.) 
with an excess of nitric acid; as the solution becomes syrupy, 22 
abundant separation of this phosphate occurs. zt. @. 
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Analysis of Natural Phosphates. By H. Lasne (Bull. Soc. 
Chim. [3], 2, 313—324).—The author states that all natural phos- 
phates contain calcium fluorophosphate, CaF,,Ca;PO,, and describes 
at length his method for estimating all the constituents of these 
minerals. T. G. N. 


Estimation of Hypophosphites. Bv F. Morrx (Chem. Centr., 
1889, ii, 553; from Amer. J. Pharm., 61, 326).—The solution of 
sodium hypophosphite is oxidised with bromine (4 mols. of hydrogen 
bromide being formed by the oxidation of each molecule of hypo- 
phosphite). T'he solution is boiled to expel the excess of bromine, 
and excess of calcium chloride is added, each molecule of sodium 
dihydrogen phosphate liberating two molecules of hydrogen chloride. 
The solution is finally titrated with alkali, phenolphthalein being 
used as indicator; each molecule of hypophosphite being equivalent 
to 6 mols. of potassium hy¢roxide. It is to be noted that the author 
does not take into account the loss of hydrogen bromide which 
would occur when boiling off the bromine. J. W. L. 


Detection and Estimation of Alkaline Hydroxides in Pre. 
sence of Alkaline Carbonates. By L. Dossin (J. Soc. Chem. Ind., 
7, 829—830).—This method is based on the fact that a solution of 
potassium mercuric iodide mixed with even a large quantity of a 
solution of potassium or sodium carbonate remains quite colourless 
on the addition of ammonium chloride, whilst an abundant brown 
precipitate is produced on the addition to this mixture of a few drops 
of alkaline hydroxide solution. For use as a qualitative test for alka- 
line hydroxide, a very delicate reagent is prepared in a short time by 
taking a small quantity of a solution of mercuric chloride, adding 
potassium iodide until the red precipitate just redissolves, and then 
adding a drop of ammonium ¢hloride solution ; whilst for quantita- 
tive estimation a standard ammonium chloride and double iodide solu- 
tion is employed, the alkali to be estimated being used in a sufficiently 
dilate solution to produce a yellow coloration only, the intensity of 
which is then compared in narrow, flat-bottomed tubes (smaller than 
those usually employed for performing Nessler’s test) with a standard 
solution of sodium hydroxide, in like manner to the mode of estimating 
ammonia in dilute solution by means of Nessler’s reagent. The method 
1s inapplicable to solutions containing sulphides, as the darkening 
due to the formation of mercuric sulphide interferes with the yellow 
coloration. D. B. 


_ Volumetric Estimation of Sodium Carbonate and Hydroxide 
in Commercial Caustic Soda. By H. Gorpet (Chem. Zeit., 13, 
696).—The following method has given good results :—The quantity 
of acid required for neutralisation is ascertained by a preliminary 
experiment, and a quantity of standardised hydrochloric acid less 
than this is placed in a flask along with some phenolphthalein, 
the desired quantity of the solution of the soda under examination is 
dropped in, the whole diluted, and titrated cold until colourless. 
Poirrier blue is then added, and the titration in the cold continued 
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until the liquid is dark blue. The first titration gives the amount of 
hydroxide ; the second, half the quantity of carbonate present. 
D. A. L. 
Estimation of Zinc in Manganiferous Flue Deposits. By 
E. Jenscu (Chem. Zeit., 13, 465, 726—727).—The customary method 
of estimating zinc in flue deposits is to dissolve in hydrochloric or sul- 
phuric acid, oxidise with potassium chlorate or nitric acid, remove the 
excess of oxidising agent, and titrate the sinc by Schaffner’s method 
with sodium sulphide in the ammoniacal solution, from which the 
iron and alumina have been removed. If previous to oxidation the 
acid solution is evaporated to a syrup, mixed with dilute acid, pre- 
cipitated with ammonia, and oxidised by two or three hours con- 
tact with hydrogen peroxide, then not only is the excess of hydrogen 
peroxide much more readily got rid of than the chloride, &., but 
also all the manganese, as well as the iron and alumina, is precipitated 
from solution. The author shows by numerous comparative experi- 
ments and analyses that in the other method the manganese was held 
in solution, and although it was gradually deposited, yet even after 
168 hours, only 70 per cent. of it had separated, and in all the various 
analyses the missing manganese was found in the precipitate pro- 
duced in the titration of the zinc, making the results too high. 
D. A. L. 
Use of Double Pyrophosphates in the Electrolytic Estima- 
tion and Separation of Metals. By A. Branp (Zeit. anal. Chem., 
28, 581—605).—Most of the metals, when their solutions are mixed 
with an excess of sodium or ammonium pyrophosphate, form soluble 
double pyrophosphates, and the solutions of these are not precipi- 
tated by ammonia or ammonium carbonate. The ammoniacal liquids 
so obtained are peculiarly suitable for electro-deposition. Nickel, 
cobalt, iron, and zine are very satisfactorily deposited from solutions 
of the double pyrophosphates mixed with ammonium carbonate. 
Cadmium requires the presence of an abundant excess of ammonia. 
Metals which form peroxides behave differently. Manganese is de- 
posited by a feeble current from a solution of manganese sodium 
pyrophosphate as peroxide, adhering firmly to the anode. It may be 
washed with distilled water (not with alcohol), ignited over the blow- 
pipe, and weighed as manganoso-manganic oxide. Copper is best 
precipitated from a solution of the pyrophosphate in excess of sodium 
pyrophosphate, but this method presents no advantages over the use 
of an acid solution. For silver, the pyrophosphate solution acidified 
with nitric acid may be used, but it is in no way preferable to the 
cyanide solution. The mercuric double salt dissolved in ammonia or 
ammonium carbonate yields good results; mercurous salts must first 
be oxidised. Tin cannot be satisfactorily estimated by the electro- 
lysis of the double pyrophosphates. Stannous solutions are easily 
reduced, but part of the salt oxidises at the anode, and the stannic 
salt produced requires a very strong current for its electrolysis; 
even then the results are low. Chromic salts are converted into 
chromic acid when electrolysed. If nickel or cobalt is present to- 
gether with the chromium, it is completely precipitated ; should, 
however, the solution contain chromic acid at the outset, neither 
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nickel nor cobalt can be thrown down. Iron also is reduced at 
first, but when chromic acid begins to appear the reduction ceases, 
and a reddish-yellow precipitate containing iron and pyrophosphoric 
acid appears at the cathode. 

Lead and thallium cannot be precipitated from alkaline solutions 
without the formation of peroxide on the anode. In acid solutions 
this does not occur, but the rapid oxidation of the metal prevents an 
exact estimation. Bismuth is best thrown down from a solution con- 
taining ammonium oxalate. The acid bismuth solution is mixed with 
four or five times as much sodium pyrophosphate as is necessary for 
the formation of the double salt, then ammonium carbonate is added 
just to alkaline reaction, and then 3 to 5 grams of ammonium oxalate. 
Traces of peroxide are deposited on the anode. They are removed by 
adding a little oxalic acid towards the end of the operation. Anti- 
mony, although quantitatively deposited from a pyrophosphate solu- 
tion mixed with ammonium carbonate, does nut adhere firmly to 
the cathode. 

Manganese may be’ separated from nickel, cadmium, zinc, and 
mercury by electrolysing a solution of the double salt mixed with 
15 per cent. of concentrated ammonia. The manganese is deposited 
as peroxide on the anode, whilst the other metals adhere to the 
cathode. If iron or cobalt is present, a basic salt is deposited with 
the manganese. Manganese can be separated from metals which can 
be deposited from an acid solution, such as copper, cadmium, and 
mercury, by electrolysing such a solution containing pyrophosphoric 
acid, when the manganese remains dissolved as manganic pyrophos- 
phate, and can subsequently be thrown down from the washings after 
concentration, reduction with oxalic acid, and addition of ammonia. 
The separation of manganese from iron and cobalt may be effected 
after the addition of ammonium oxalate to the pyrophosphate solution, 
as under these circumstances no manganese is thrown down as long as 
any ammonium oxalate remains undecomposed. Cadmium can be 
separated from zinc, iron, nickel, and cobalt by electrolysing a solu- 
tion acidified with sulphuric acid. If manganese also is present, 
sodium pyrophosphate must be added before throwing down the 
cadmium. M. J. S. 


Separation of Copper from Cadmium. By J. H. Kaste 
(Amer. Chem. J.; 11, 503—504).—It is proposed to precipitate the 
copper with metallic iron, the author preferring this to the method 
commonly used in qualitative analysis, which he thinks should be 
avoided by young students; as it involves the use of potassium 
cyanide. The filtrate from bismuth, if seen by its blue colour to 
contain copper, is acidified with nitric acid and evaporated to dryness. 
The residue is ignited until the nitrates are decomposed, and when 
cool treated with a few drops of hydrochloric acid; the solution is 
diluted and filtered into a test-tube, iron wire is added, and the whole 
heated at 80° in a water-bath. The copper is precipitated as a red 
deposit on the iron, and cadmium, if present, may be detected in the 
colourless solution by the yellow precipitate which it gives with 
hydrogen sulphide. C. F. B. 
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Analysis of Organic Substances containing Copper. By 
J. Waker (Ber., 22, 3246—3247).—The analysis of copper salts of 
A-diketones and other substances containing the group -CO-CH,-CO,, 
is attended with some difficulty, as they are slightly volatile, and if 
treated with nitric acid frequently explode. The author obtains good 
results by placing a weighed quantity of the salt in a Rose’s crucible, 
and subjecting it to the action of a current of hydrogen sulphide in 
the cold. After 15—20 minutes, the crucible is heated to drive off 
the liberated ketone or its decomposition-products, the current of hy- 
drogen sulphide is then stopped, and hydrogen passed over the heated 
cupric sulphide until it is converted into cuprous sulphide, in which 
form it is weighed. An estimation requires 14 hours. H. G. C. 


Estimation of Iron by means of Potassium “-Permanganate 
in Hydrochloric Acid Solutions. By C. Reinnagpr (Chem. Zeit., 
13, 323—325).—After some tentative experiments, the following 
method was adopted :—4 to 1 gram of the finely pulverised and dry 
material is ignited until all the carbon or sulphur is expelled ; it is then 
dissolved in 25—30 c.c. of hydrochloric acid, sp. gr. 1-19, warmed, and 
reduced by gradually adding stannous chloride solution to slight excess. 
60 c.c. of mercuric chloride solution is added to remove the excess of 
stannous chloride, and the whole mixed with about 14 litres of water 
containing 60 c.c. of a manganous sulphate solution containing free 
phosphoric and sulphuric acids and previously reddened with per- 
manganate; then the iron is titrated with permanganate until a pink 
colour appears. The standard permanganate contains 6 grams per 
litre, the mercuric chloride 50 grams per litre, and:the stannous chlo- 
ride is made by dissolving 30 grams of tin free from iron in hydro- 
chloric acid, filtering, and making up to 1 litre with moderately dilute 
hydrochloric acid, whilst for the manganous sulphate solution a mix- 
ture of 1000 c.c. of phosphoric acid, sp. gr. 1°38, mixed first with 
600 c.c. of water, and then with 400 c.c. of sulphuric acid, sp. gr. 
1:8, is poured into a solution containing 200 grams of crystalline 
manganous sulphate dissolved in a litre of water with the addition of 
a little dilute sulphuric acid, and the whole is made up to 3 litres. 
Special stopper arrangements for preserving the solutions are de- 
scribed. ‘D. A. L. 


Macro- and Micro-chemical Iron Reactions. By S. S$. 
Zaeski (Zeit. physiol. Chem., 14, 274—282; compare Abstr., 1886, 
1054).—The importance of iron both in animal and plant life and 
the many important questions still unsettled in regard to it are 

ointed out. Before these can be investigated, however, it is im- 
portant that we should have at hand reactions by which iron can be 
recognised in the tissues themselves. Observations on vegetable 
tissues are still wanting, but the reactions found most suitable for 
animal tissues and organs are those with potassium thiocyanate and 
hydrochloric acid, or with potassium ferrocyanide or ferricyanide and 
hydrochloric acid. The method adopted is the following :—A small 
piece of the tissue is allowed to remain for 24 hours in 65 per cent. 
alcohol, and then transferred for another 24 hours to 96 per ceat. 
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alcohol, to which a few drops of yellow ammonium sulphide has been 
added. The piece of tissue becomes greenish, not only on the 
surface, but throughout its thickness, the intensity of the colour 
varying with the amount of iron present. It is finally transferred for 
a short time to absolute alcohol coloured with ammonium sulphide in 
order to complete the process of dehydration. Sections may then be 
cut with a microtome or by the hand. The sections are first soaked in 
65 per cent. alcohol, and subsequently in a 1 per cent. solution of potas- 
sium ferrocyanide or ferricyanide for 24 hours, or for two or three 
days in potassium thiocyanate dissolved in 96 per cent. alcohol. The 
sections are then placed in 1 to 2 per cent. hydrochloric acid in 96 per 
cent. alcohol for 24 hours, then in absolute alcohol, and finally 
mounted permanently; or the whole piece of tissue may be soaked 
in these reagents successively before the sections are made. Whole 
embryos, or even small animals, may be similarly stained in bulk. 


W. D. H. 


Estimation of Iron in Blood. By L. Laprcgur (Bull. Soe. 
Chim., [3], 2, 295—297).—Blood (2 grams) is warmed in a flask 
with pure sulphuric acid (3 c.c.), a few drops of nitric acid are added, 
and after slight heating the liquid is diluted with water and boiled 
for a few minutes; to the cooled liquor after dilution to 40 c.c. with 
distilled water, 10 c.c. of a 20 percent. solution of ammonium thiocya- 
nate is added, and the amount of iron present is ascertained by means 
of Duboscq’s colorimeter. T. G. N. 


Estimation of Nickel by Precipitation as Sulphide. By A. 
Lecrenier (Chem. Zeit., 13, 431; 449—450).—The precipitation of 
nickel as sulphide by ammonium sulphide is not complete when the 
latter contains any polysulphides. The author now finds that by using 
2 vols. of a 10 per cent. solution of sodium sulphite to 1 vol. of 
ammonium sulphide solution and heating on a water-bath, the poly- 
sulphides disappear in a few minutes; but even this solution only 
produces complete precipitation of nickel as sulphide when the solu- 
tions do not contain less than 0°1 gram of nickel to 200 c.c. of water. 
The complete precipitation of the nickel by this colourless ammonium 
sulphide may be ensured even from very dilute solutions by adding 
ammonium carbonate, chloride, or acetate, &c. Ammonia prevents 
the precipitation of nickel sulphide, either partially or entirely 
according to the strength of the solutions, therefore with certain 
concentrations, colourless solutions may be obtained containing both 
a nickel salt and ammonium sulphide. With ammoniacal solutions, 
it is therefore advisable to boil off the greater part of the am- 
monia and to neutralise the rest with carbonic anhydride, or the 
ammonia may be neutralised by an acid and the solution made alka- 
line by adding ammonium carbonate. For analysis, the nickel sul- 
phide is dissolved in aqua regia and determined electrolytically. 

_ The author considers the retention of nickel sulphides in solution 
is due to the formation of an ammonium thionickelate, in support of 
which view he adduces the following facts :— 

1. In the absence of oxidising influences, ammonium sulphide 
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decolorised by mercury completely precipitates nickel sulphide from 
solutions of any dilution. 2. Pure ammonium hydrosulphide (free 
from ammonia) saturated with sulphur dissolves nickel sulphide 
completely, probably indicating the formation of a higher sulphide of 
nickel, and although sodium sulphite prevents the solution of nickel 
sulphide, yet a solution of the latter in ammonium polysulphide is 
not precipitated by boiling with the former. Therefore when once 
the higher sulphide has formed and combined with the ammonium 
sulphide, the sodium sulphite cannot decompose it; ammonium thio- 
stannate behaves in a similar manner. D. A. L. 


Volumetric Estimation of Chromium in Chrome-iron Ore, 
—By C. Remuarot (Chem. Zeit., 13, 430).—For estimating chromium 
in chrome-iron ore volumetrically, the author, after fusing with a 
mixture of soda-lime and potassium chlorate, dissolves in water, adds 
hydrochloric acid, or sulphuric acid if much manganese is present, 
warms and reduces with a measured quantity of ferrous sulphate 
(25 grams per litre) solution, and titrates back, using the permanga- 
nate and manganous sulphate previously recommended (this vol., 
p. 296), the end reaction being violet in this case. D. A. L. 


Analytical Examination of Water for Technical Purposes. 
By A. H. Aten (J. Soc. Chem. Ind., 7, 795—806).—The author con- 
tends that although Clark’s process for determining the hardness of 
water gives constant and fairly accurate results when applied to 
certain waters of moderate hardness, it gives misleading results when 
applied to hard water, highly magnesian water, or waters outside the 
general run of those met with in the south of England. In such cases 
the soap test must be abandoned in favour of other methods which 
furnish the information required more accurately, such for instance as 
boiling down the water to a small bulk with sodium carbonate, filter- 
ing and washing the precipitate, dissolving it in standard acid, and 
titrating back with standard alkali and methyl-orange. The result 
represents the total calcium and magnesium very closely, and may 
be expressed in terms of calcium carbonate. By titrating the origi- 
nal water with standard acid and methyl-orange, an estimate of the 
earthy carbonates (temporary hardness) can be obtained in a few 
minutes. The author gives many valuable analyses of special waters, 
the results of which furnish the strongest proofs of the untrust- 
worthy nature of the soap test. In the remaining part of the paper 
the author discusses at some length the question of stating the re- 
sults of the analysis of waters, which in his opinion should depend 
on circumstances. For technical purposes, grains per gallon seems 
to be the most generally convenient mode of expression, although in 
the case of feed waters it is often useful to add another table 
showing pounds per 1000 gallons. With regard to the method of 
recording acids and bases in combination as salts, a more regular 
and generally accepted practice is desirable. In the case of sulphates 
the author is in favour of expressing all the calcium as CaSO, oF 
at any rate all which is in excess of that required to form carbonate, 
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assuming of course that the sulphates are present in excess. The 
combined carbonic anhydride should as far as possible be expresse 
in the form of calcium carbonate. D. B. 


Estimation of Alkalis in Water. By F. Mucx (Zeit. anal. Chem., 
28, 628).—A rough method in use consists in converting all the 
bases into sulphates and deducting from the gross weight that of 
the silica and the calcium and magnesium sulphates. The water is 
evaporated to dryness, and the residue is moistened with alcohol con- 
taining about three drops of concentrated sulphuric acid per c.c. 
The alcohol is then set on fire and burnt off, when, if the quantity 
of acid added is sufficient, the residue will appear damp, and acid 
fumes will be given off. In the contrary case, the residue will remain 

and will require a repetition of the treatment with the acid 
alcohol. In this way the quantity of acid is very conveniently ad- 
justed. The final ignition with ammonium carbonate is performed 
as usual. M. J. 8 


Estimation of Methoxyl. By R. Benepixt and A. Grissner 
(Chem. Zeit., 13, 872—873).—The authors describe and illustrate an 
apparatus which answers well for the estimation of methoxyl by _ 
Zeisel’s method. A distilling flask serves for the reaction, carbonic 
anhydride being conducted to the bottom by a tube passing through 
a cork in the neck, the side tube bends upwards and terminates 
in a neck, into which is fitted, by a cork, the end of an upright 
tube which continues to a series of three bulbs, one above another ; 
the first (lowest), of 30 c.c. capacity, is connected with the second, 80 
to 100 c.c. capacity, by a tube projecting well into the latter, whilst .a 
tube starts from the bottom of the second and terminates in a down- 
ward bend about midway in the third bulb, which has the same 
capacity as the second ; above these three bulbs there is another, but 
much smaller bulb, and then a long tube, bent twice at right angles, 
passing downwards into the absorption apparatus consisting of a dis- 
tilling flask connected by its side tube, which is bent downwards for 
the purpose, with a second flask. When in operation, the three bulbs 
are surrounded by a condenser, the second and third being charged 
by means of a wash-bottle with amorphous phosphorus and water ; 
water at 70° is caused to circulate in the condenser, and by means 
of the bulbs the water and almost all the hydriodic acid run back 
into the reaction flask, the iodine is washed out, and the methyl 
lodide and carbonic anhydride pass on to the absorption apparatus. 
By retaining the condenser at 89°, isopropyl iodide has been success- 
fully carried to the absorption flasks. D. A. L. 


Estimation of Glycerol. By T. Morawski (Chem. Zeit., 13, 
431).—A bout 2 grams of glycerol is weighed into a crucible con- 
taining from 50—60 grams of lead oxide, and sufficient alcohol is 
added to permit of the mass being well mixed ; it is dried in a vacuum 
water-oven and then heated at 120—13U° to constant weight. The 
results differ by 0°5—0°6 per cent. on an average, and judging from a 
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table of numbers obtained by various means, this method gives results 


agreeing fairly well with numbers obtained by combustion, &c. 
D. A. L. 


Estimation of Glycerol in Crude Glycerol. By J. Lewxo- 
witscn (Chem. Zeit.,13, 659).—The author has already found the 
Benedikt-Cantor acetin method (Abstr., 1889, 748) effective, and 
now gives results, confirming that view, obtained with crude glycerols 
of various origins; moreover, from these results he recommends the 
adoption of the method in all cases where a more or less pure crude 
glycerol is obtained in course of analysis, as, for instance, in the 
glycerol estimations in fats or in witre or beer analyses. The author 
has estimated the glycerol in the fat of Sawarri nut, obtaining 
88°48 and 88°29 per cent. of pure glycerol; the method does away 
with the waiting for drying, and also the ash determinations. The 
anthor neither considers nor has he found the lead oxide method 
(Morawski, preceding abstract) ‘trustworthy for crude glycerols, at 
least in its present form. D. A. L. 


Examination of Commercial Carbolic Acid and of Disin- 
fectant Powders made therefrom. By R. Wittiams (J. Soc. 
Chem. Ind., 7, 826—828).—Most of the commercial carbolic acid 
examined by the author was found to contain little or no phenol, 
but consisted of cresols and still higher homelogues. For the 
estimation of the water im carbolic acid, the distillation method is 
the most accurate. In the case of carbolic acid powders, the per- 
centage of tar acids may be determined by the following process 
devised by the author, which is said to be simple in execution, yield 
accurate results, and to be applicable to a large number of samples 
at the same time :—600 grains of the sample is placed in a stoppered 
bottle, and digested for one or two hours with 3000 grains of strong 
alcohol, the mixture being shaken frequently. It is then passed 
through a double filter, after which two-thirds of the whole is trans- 
ferred to a 10-oz. porcelain basin. 300 grains-of a 10 per cent. solu- 
tion of sodium hydroxide is now added, and the mixture evaporated 
until all the alcohol has been expelled. The residue is transferred 
to.a long, narrow tube, holding 1000 grains, and carefully graduated 
into 500 divisions. 100 grains of hydrochloric acid is added, and the 
liquid saturated with salt. After mixing well and allowing to cool 
to 15°, the volume of tar acids is read off. As the sp. gr. of these 
acids usually lies between 1°04 and 1°05, their approximate weight 
may be ascertained by adding one-twentieth to the volume found. 

D. B. 


Percentage Glucosometer. By A. W. Gerrarp (Lancet, 1890, 1, 
15—16).—This instrument is designed to enable medical practitioners 
to determine rapidly by means of Fehling's solution the percentage of 
dextrose in diabetic urines. It consists of a pair of burettes, clasped 
by a pair of swinging arms supported on an upright brass stand; 
the burettes can be moved at will, so as to be brought over a dish 
containing 10 c.c. of boiling Fehling’s solution diluted with water. 
The burettes are graduated in degrees which correspond with per- 
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centages of dextrose in a urine diluted to 20: volumes. with water: 
The instrament indicates percentages betweem 1 and 10;.and the 
two burettes are of different sizes, one thin and narrow for high 
percentages, the other of larger capacity for low percentages. The 
saving of time to the busy practitioner thus accomplished is obvious. 
W..D.. H. 


Analysis of Sugars.. By E: Junertetscu and L. Grimpert (Compt. 
rend., 109, 867—870).—The authors have previously shown (Abstr., 
1889, 479) that feeble acids do not affect the rotatory power of 
levulose, but that strong acids produce considerable variations, the 
effect being greater when the levulose is formed by inversion in 
presence of the strong acid tham when the latter is added to levulose 
previously prepared. This action of the strong acids introduccs 
serious errors into Clerget’s inversion method for the analyses of 
sugars, and the use of acetic acid for producing inversion has been 
adopted by some chemists. 

The authors find that although alkaline acetates have no influence on 
inversion by strongacids, they prevent complete inversion by acetic acid, 
even when the latter is used’in large excess. Alkaline-citrates, formates, 
lactates, and tartrates, and zinc and lead acetates, prodace a similar 
effect, but calcium acetate is much less injurious. Salts of the strong 
monobasic acids do not affect inversion by acetic acid. Normal salts 
of bibasic acids interfere when they contain monad metals, but not 
when the metals are dyad. Acid salts of strong polybasic acids do 
not interfere, and some of them, like the acid sulphates and acid 
oxalates, can themselves produce inversion. C. H. B. 


Estimation of Raffinose in-Raw Sugar. By T. Breyer (Chem. 
Zeit., 13, 559—560).—5U c.c. of the solution for polarisation, con- 
taining 26°048 grams per 100 c.c., is mixed with 5 c.c. of hydro- 
chloric acid, sp. gr. 1°182, in a 50—55 c.c. flask, which is then placed 
in a water-bath, along with a similar flask filled with water, and 
with a thermometer in it; the heat is regulated so that this ther- 
mometer registers 68—69° for five minutes, five minutes being 
allowed for it to reach this temperature. The solution is then quickly 
cooled, and removed to the polarising room; after some hours, the 
flask is filled to the mark, decolorised with dry animal charcoal if 
necessary, and polarised in a cylinder with a tube for the thermometer 
attached. The apparent amount of saccharose can be calculated by 
Clerget’s formula from the polarisation before and after inversion 
and the thermometer readings. In the absence of substances reducing 
Fehling’s solution, and with a difference of 0°5 or above from the 
direct polarisation indicating the presence of some other optically 
active substance, the actual amount of saccharose can be calculated 
by a formula given in the paper, which is a combination of Clerget’s 
and Creydt’s formule. The difference between the number so found 
and the direct polarisation may be assumed to be due to a definite 
quantity of raffinose, which may be calculated. It is shown that 
neither differences in concentration nor in temperature, within certain 
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limits, will affect Creydt’s constants for the inversion of raffinose 
solutions, but if greater refinement is required, a formula embodying 
the necessary corrections is given. D. A. L. 


Detection of Rye-Meal and Bran in Wheat-Meal and Bran. 
By F. Benscxt (Landw. Versuchs.-Stat., 36, 337—366).—The method 
proposed by the author is based on the fact that whilst the ripe rye- 
corn of nearly every description contains a blue colouring matter, 
that of wheat does not (with the exception of one unimportant 
variety). To determine whether wheat-bran is free from rye-bran, 
or whether rye-bran is very much adulterated with wheat-bran, the 
product is so finely ground as to pass through a millimetre sieve; the 
meal is then sifted off through fine muslin, and the remaining bran 
(about a teaspoonful) rubbed with ether, until the ether is made only 
slightly turbid. It is then washed into a beaker with ether, the 
ether poured off, and olive oil added. It is then examined by a micro- 
scope magnifying from 100 to 200 times. To find how much rye- 
bran is mixed with wheat-bran, the relation of coloured to colourless 
particles in 100 units of surface is determined. It is possible to detect 
the presence of rye-bran without a microscope by putting the olive- 
oil containing the bran on a glass plate over a white surface. 

The following method was found to be the easiest and most trust- 
worthy for the determination of rye-meal in wheat-meal:—100 grams 
of the meal is put into a pear-shaped vessel (500—600 c.c. capacity), 
which is then two-thirds filled with chloroform. The whole is well 
shaken, so as to distribute the meal equally, and the vessel nearly 
filled with chloroform, again shaken, and allowed to settle. The dirt 
and dust settle first, and after about 24 hours a further separation 
takes place. With rye- and wheat-meal, the gluten settles to the 
bottom, whilst the other constituents, especially the starch, form a 
solid, floating mass. Between the sediment and the floating portion 
is a more or less clear, yellow chloroform solution. The differences 
in colour of the sediments and floating portions from the two kinds 
of meal is very striking, and is shown, as well as that of various mix- 
tures, in coloured tables. For instance, the colour of the residue 
from rye-meal of poorest quality is dark olive-green, and the floating 
portion light-brown; with wheat of best quality, the colours are 
brownish-yellow and almost white respectively. A further difference 
is that the amount of sediment with rye-meal of worst quality is far 
greater than that of the best wheat-meal. The better kinds of meal 

ive less sediment. Whilst the amount of sediment depends on the 
quality of the meal, the colour depends on its origin. 

To detect with certainty the presence of 10 per cent. of rye-meal of 
best quality in wheat-meal of second quality, the floating portion is 
carefully stirred and washed out with chloroform; ether is then 
poured into the vessel, the sediment stirred up, washed into a dish, 
and allowed to settle; the ether is poured off, moderately strong 
acetic acid is added, and the whole boiled and stirred; wheat-meal so 
treated gives a yellowish-brown colour, rye a splendid, deep rose-red 
colour (shown in the table). The colours produced with various 
mixtures are also shown. 
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Adulteration of wheat-meal with rye-meal is less frequent than 
than that of rye with wheat; but the above method, owing to its 
trustworthiness and ease with which it is used, is of considerable 
value. N. H. M. 


Estimation of Cellulose. By G. Lance (Zeit. physiol. Chem., 
14, 283—288)—The method depends on the fact that cellulose 
remains unaltered after fusion with alkaline hydroxides. 

10 grams of the material is mixed with 30—40 grams of an alkaline 
hydroxide and 30—40 c.c. of water in a retort which is heated at 
140—180° for an hour; it is then cooled to 80°, and the contents of 
the retort washed out with hot water and finally with cold water into 
a beaker. The mixture is here acidified with dilute sulphuric acid, and 
again carefully made just alkaline with dilute sodium hydroxide, so 
that all substances precipitated by the acid enter into solution again 
with the exception of the cellulose; the precipitate is collected on a 
filter, weighed, incinerated, and the amount of ash deducted. The 
method gives very concordant results; they are a little higher than 
those obtained by F. Schulze’s method (Chem. Centr., 1857, en" 

W. D. 

Valuation of Wine-lees. By P. Borssneck (Chem. Zeit., 13, 
356—357).—Goldenberg’s, Fresenius’s, and v. Lorenz’s methods are 
individually inaccurate for the estimation of total tartaric acid in 
wine-lees, but concordant results are obtained by a combination of the 
Goldenberg-Geromont and Fresenius methods. 10 grams of the finely- 
powdered wine-lees is digested for some hours, with frequent agitation, 
in 15 c.c. of hydrochloric acid, sp. gr. 11, and the same volume ot 
water, and made up to 203 c.c.; it is then filtered, and 100 c.c. heated, 
made strongly alkaline with potash, and, after prolonged boiling, again 
filtered. The filtrate and washings are treated with hydrochloric 
acid until only feebly alkaline, evaporated to 20 c.c., and when cold 
treated with 5 or 6 c.c. of glacial acetic acid. After 10 minutes’ 
warming, 100 c.c. of absolute alcohol is poured in, and in two hours’ 
time it is filtered. The precipitate, consisting of all the tartaric 
acid of the lees as potassium salt, is washed free from acid with 
strong alcohol, and titrated at first to neutrality, and then, after 
boiling for some time, to the finishing point, using the artificially- 
prepared litmus-colouring matter, “azolitminum.” Potassium hydro- 
gen tartrate may be determined in the presence of gypsum by boiling 
with excess of antimonious anhydride and estimating the antimony in 
the filtrate containing the potassium tartrate as the potassium anti- 
mony salt; or the whole of the tartaric acid may be determined by 
treating the lees first with potassium oxalate to eliminate calciam, 
then builing with antimonious anhydride and decomposing the potas- 
sium antimony oxalate with gypsum, finally estimating the antimony 
in the filtrate. The strength of the solution and the quantity of 
antimonious anhydride present influence the results. The use of 
litmus tincture in the v. Lorenz method is not approved of. 

D. A. L. 

Analysis of Argol. By N. v. Lorenz (Chem. Zeit., 13, 693—694; 
compare Abstr., 1888, 327, and preceding abstract).—The author 
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criticises in detail Goldenberg’s methods of estimating tartaric acid, 
and asserts their untrustworthiness, but upholds the efficiency of his 
own method ; he experiences no difficulty in using litmus tincture as 
an indicator, and attributes the failure of other chemists to the use 
of litmus either of inferior quality or not prepared according to his 
directions. He regards the Grosjean-Warington and the Shearer- 
Kestner processes as even less trustworthy for the purpose than the 
Goldenberg method. D. A. L. 


The Fokker-Salkowski Method of estimating Uric Acid in 
Normal and Pathological Urines. By R. Porr (Pfliiger’s Archiv, 
45, 389—400).—Fokker’s method of estimating uric acid was compared 
with Salkowski’s; in some cases the two methods gave identical results, 
in others they did not; the highest percentage difference obtained 
was about 3. It was generally much less. The results were sometimes 
higher by one method, sometimes by the other. Such variations are 
not, however, regarded as very serious, and the cause of their occur- 
rence is not apparent. The experiments were performed with normal 
and with various kinds of morbid urine, and the final conclusion is that 


Fokker’s method of estimating uric acid is applicable to all kinds of 
urine. W. D. H. 


Simplified Fat-extraction Apparatus. By J. T. Craw er 
(Amer. Chem. J., 11, 507—508).—This consists of (1) a glass tube 
4 cm. wide and 20 cm. long, drawn out at one end so as to pass 
through a rather large hole in the cork of a flask; (2) a large sized 
test-tube, fitting into the larger tube so as to reach within 3 cm. of the 
top; (3) a glass tube of about 4-cm. bore, bent so that one end dips 
down to the bottom of the test-tube, whilst the other limb lies between 
the two tubes (1) and (2) with the other end reaching to the narrowed 
part of the outer tube. The upper part of (1) is connected with a con- 
denser, and ether or alcohol is boiled in the flask, the substance 
under examination being placed in the test-tube. The vapour is 
condensed, and flows back into the test-tube, and when this is nearly 
fall, capillary attraction draws the liquid through the syphon, and 
the contents of the test-tube with the extracted fats are syphoned off 
into the flask below. C. F. B. 


Estimation of Fat in Sour Milk. By M. Kijan (Chem. Centr., 
1889, ii, 303; from Milch-Zeit., 18, 561—562).—The sour milk is 
rendered just alkaline with aqueous potash (40 grams in 1 litre of 
water), thereby dissolving the casein. 10 grams of the alkaline milk 
is poured on to a mixture of 25 grams of ignited gypsum, 4 grams of 
precipitated calcium carbonate, and 2 grams of potassium hydrogen 
sulphate, dried, ground up, and extracted in a Soxhlet’s extractor. The 
addition of potassium hydrogen sulphate prevents the slight excess of 
alkali from saponifying the butter fat, whilst the calcium carbonate 
neutralises the remainder of the potassium hydrogen sulphate. 

J. W. L. 

Rapid Estimation of Fat in Milk. By A. W. Sroxes (Chem. 
News, 60, 214—215).—The author finds the following method, sug- 
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gested by W. Schmid, to be rapid and accurate. 10 c.c. of milk is 
pipetted into tubes partiy graduated up to 50 c.c., hydrochloric 
acid is poured in roughly to the 20 c.c. mark, the mixture is boiled, 
not more than two minutes, with frequent shaking, until it turns 
brown (watered milks do not turn deep-brown, whilst condensed or 
sugared milks become almost black) ; then after about three minutes 
it is cooled, and the tube filled up roughly with ether to 50 c.c., 
corked, and shaken for half a minute. In five minutes’ time, 20 c.c. of 
the ethereal solution is carefully pipetted off, evaporated, and the fat 
dried in an air-bath and weighed. The volume of ether left in the tube 
is read off, taking three-quarters of the stratum of casein, if any is 
present, as ether, and the fat calculated on the whole volume of ether, 
&e. The differences between the fat observed by this method and 
the fat calculated never reaches a tenth per cent. D. A. L. 


Examination of Butter. By S. Satvarori (Bied. Centr., 18, 
788; from Staz. Sper. Agrar. Ital., 14, 516—526).—Dronot’s method 
for examining butter consists in melting it slowly, when, if the butter 
is pure, a clear liquid is obtained, the water and casein settling at the 
bottom; an artificial butter, on the other hand, remains turbid, and 
only becomes clear when heated much above its melting point. The 
author finds that the method is not always trustworthy, inasmuch as 
purified natural fats of all kinds, oleomargarin, and frequently natural 
butter give very clear liquids, natural butter being further charac- 
terised by a sediment; the latter, in artificial butters, is amorphous, 
and renders the liquid turbid as it settles slowly. Some melted 


samples of natural butter were also turbid, from tbe presence of drops 
of water. When natural is mixed with artificial butter, the addition 


of margarin or fat cannot be established with certainty. 
N. H. M. 

Rapid Method for the Analysis of Tallow. By H. Tarre 
(Bull. Soc. Chim. [3], 2, 209—210).—Ordinary tallow, when titrated 
for free stearic acid, yields 3°6 per cent., whereas stearine candles of 
good quality yield 100 per cent. ; olive oil yields 2°5 per cent. of free 
oleic acid. 

The method consists in determining the acid factor for a solution of 
the fat in an already titrated olive oil by means of normal potash, 
using turmeric as an indicator. T. G.N. 


Analysis of Wool Oils. By H. Horwitz (Dingl. polyt. J., 271, 
29—30).—The materials used in the manufacture of woollen goods 
for imbuing the fibres intimately with oil are emulsions of liquid fats 
and aqueous alkaline solutions. Those examined by the author were 
mostly mixtures of olive and cotton-seed oils with solutions of 
ammonia and sodium hydroxide. As olive oil is often adulterated 
with mineral, resin and drying oils, which have an injurious effect 
on the subsequent manufacturing operations, the author recommends 
the following process for the quantitative estimation of these adulte- 
rants:—1l‘5 to 2 grams of the oil is weighed in a closed vessel, 
and digested for some hours with alcohol and ether. The sodium 
hydroxide, which remains undissolved, is collected on a tared filter, 
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dried at 100°, and weighed. One half of the filtrate is evaporated 
and dried at 100—120°, i in order to obtain the fat, whilst in the other 
half the ammonia is determined by treating the solution with hydro- 
chloric acid and precipitating with platinic chloride. The water is 
determined by drying another portion of the oil at 100—120°, 
weighing, and deducting from the weight the quantity of ammonia 
found. The following analysis is given as an example :— 


Fat. Sodium hydroxide. Ammonia. Water. 
14°16 0°91 0°32 84°45 


showing that for the preparation of the wool oil in question 
14°16 parts of fat, 0°91 part of soda, and 84°77 parts of ammonia of 
sp. gr. 0°9983 had been used. D. B. 


Examination of Commercial Olein for Linoleic Acid. By 
K. Hazura (Zeit. ang. Chem., 1889, 283—284; compare Abstr., 1887, 
359, 798, 913; 1888, 816, 817, 1269, 1270; 1889, 374).—Olive oil 
contains chiefly oleic acid, with a small quantity of linolic acid, 
C,.H»O,. On oxidising its ‘alkaline solution with potassium perman- 
ganate, the products are dihydrorystearic acid (melting point 137°; 
almost insoluble in water and ether), sativic acid, C,sHs,0.(OH), (m.p. 
173—175° ; slightly soluble in water, insoluble in ether), and azelaic 
acid, CyH,,O, (easily soluble in water and ether). The acid of linseed 
oil consists mainly of linolenic acid and isolinolenic acid, CisH30(OH),, 
with small quantities of oleic and linolic acids. The solid products 
of oxidation are dihydroxystearic acid, sativic acid, azelaic acid, and 
two hexahydroxystearic acids, CisH»02(0H)., namely, linusic acid 
(m.p. 203°; completely insoluble in ether, sparingly soluble in water), 
and isolinusic acid (m.p. 173°; soluble in water, but insoluble in 
ether). 

50 grams of the oil is saponified with alcoholic potash, freed from 
the alcohol, and diluted to 1 litre. To the solution, which must be 
strongly alkaline, there is then added a litre of 5 per cent. solution of 
potassium permanganate. After an hour it is filtered; the filtrate is 
acidified with sulphuric acid, filtered, neutralised with ‘potash, evapo- 
rated to 300 c.c., and again acidified, whereupon a second precipitate is 
obtained. The whole is then shaken with ether, when, if the pre- 
cipitate dissolves, it consists of azelaic acid, and the oil was free 
from linoleic acid. If it does not dissolve, it is collected, crystal- 
lised once or twice from water or alcohol, and its melting point 
determined. If this is above 160°, linoleic acid was certainly present. 
Less than 1 per cent. cannot, however, be detected. M. J. S. 


Estimation of Fat in Poppy-cake. By P. Bausster (Landw. 
Versuchs-Stat., 36, 367—372).—It was previously shown (Abstr., 
1889, 321) that too low results are obtained when the fat of linseed- 
cake is determined after drying the substance at 100°, and experi- 
ments described in the present paper show that the same holds good 
with poppy-cake. For example, a sample of cake containing 7°54 per 
cent. of fat (when dried for 4 to 6 hours at 110° in a stream of 
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hydrogen) lost 0°84 per cent. when heated for two hours, 3:11 per 
cent. when heated for four hours, and 3°67 per cent. when heated for 
six hours at 100° in air; at 110° the loss was still greater. Determi- 
nations made after drying in a vacuum over sulphuric acid were also 
unsatisfactory, the results being in one case 1°10, and in another 
0°31 too low. 

With regard to the determinations of water, it is found that when 
the substance is heated at 100° in a stream of dry hydrogen and the 
water weighed, the results obtained are too high, owing to an oily 
substance being carried over into the absorption apparatus. 

The best results, both with regard to water and fat, were obtained 
by heating the substance from two and a half to three hours at ot 

N. H. M. 

Estimation of Cotton-seed Oil in Lard. By Bocxatry (Bull. 
Soc. Chim. [3], 2, 3L0—313; compare this vol., p. 93).—The sp. grs. 
of the following substances at 50° are :— 


0°889—0°8915 Ox-kidney fat 
0°5895 Fresh cotton-seed oil 
0°8885 Old a 


and mixtures of cotton-seed oil with pure lard determine a pro- 
portionate rise in the density. 

Hiibl’s iodine test does not give sufficiently accurate data with the 
crude mixtures, but the author finds that the iodine numbers given 
by the solid fatty acids separated from these mixtures are more satis- 


factory, and he is working on a process for this estimation. 
T. G. N. 
Iodine Absorption as a Test for Essential Oils. By H. W. 
Svow (Pharm. J. Trans. [3], 20, 4; compare this vol., pp. 199, 200). 
—Determinations are given of the iodine absorptions of a number of 
essential oils. The process followed was Hiibl’s, but the author 
found that the absorption was usually not complete in less than 
40 hours. The experiments have shown that although these iodine 
absorptions are not constant, they afford valuable indications in 
determining the purity of oils, and they may be directly employed 
for the detection of turpentine in oil of peppermint. R. R. 


Detection of Ordinary Turpentine in Venice Turpentine. 
By E. Hirscusoun (Arch. Pharm. [3], 2'7, 999—1000, from Pharm. 
Zeit. Russ., 36, 561).—The behaviour of turpentine towards am- 
monia not only affords a certain means of discriminating between the 
two kinds of turpentine, but up to a certain point serves to detect 
one variety in presence of the other. 

A small quantity of ordinary turpentine treated with strong am- 
monia gradually mixes to form a milk; with Venice turpentine the 
liquid remains clear. If a glass rod is used to stir up the mixture, the 
Venice turpentine gradually becomes a semi-solid, colourless, opaque 
mass, whilst the liquid is only slightly turbid; ordinary turpentine, 
on the other hand, dissolves readily and forms a milky liquid, which 
after a short time sets to a jelly, especially when 5 parts of ammonia 
is added to 1 part of turpentine. Venice turpentine containing 50 per 
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cent. of ordinary turpentine is readily disseminated through ammonia ; 
the mixture sets after five minutes, and when placed in boiling water 
becomes clear; a mixture of 30 per cent. of ordinary turpentine 
behaves similarly, sets in about 10 minutes, and becomes clear on the 
water-bath ; with 20 per cent., the mixture readily becomes milky, 
does not set, but becomes clear on the water-bath ; mixtures contain- 
ing less than 20 per cent., can only be detected by comparison with 
genuine Venice turpentine. Mixtures containing not less than 30 per 
cent. of ordinary turpentine can to some extent be detected by the 
use of 80 per cent. alcohol; on shaking up 1 part of turpentine with 
3 parts of alcohol, Venice turpentine gives an almost clear solution, 
whilst with ordinary turpentine over half the quantity employed 
separates after a short time. J. T. 


Estimation of Urea. By E. Priiicer and L. Bieisrrev (Pfliger’s 
Archiv., 44, 1—116).—This is a series of six articles related one to 
the other. The first two are by E. Pfliiger alone, and relate to 
technical details, whilst the next four deal with the actual analyses, 
full details of which are given; the outcome of the whole is the com- 
parison of three methods of urea analysis, Bunsen’s method (compare 
Bohland, Abstr., 1889, 538), the method of heating with caustic alkali, 
and lastly the phosphoric acid method. Bunsen’s method with 
Boéhland’s modifications, and with certain precautions fully detailed in 
the present communications, is one of the greatest possible accuracy. 
The alkali method is simpler, but yields somewhat less ammonia even 
if the heating is continued for six hours. The phosphoric acid method 
is far simpler than either, and although it gives somewhat higher 
results than Bunsen’s method, is regarded as being sufficiently 
accurate for most purposes. The apparatus and reagents necessary 
are :—a Schlésing-Neubauer apparatus for the estimation of the pre- 
formed ammonia in urine; copper drying chamber of special construc- 
tion, which is fully described ; a distilling apparatus; solution of sul- 
phuric acid, of such a strength that 1 c.c. corresponds with 0°001 
gram of nitrogen, an equivalent solution of sodium thiosulphate; a 
20 per cent. solution of potassium iodide, and a 4 per cent. solution 
of potassium iodate ; a mixture of hydrochloric and phosphotungstic 
acids; phosphoric acid in crystals, or a strong solution of phosphoric 
acid. ‘The method is briefly as follows :—1 volume of urine is mixed 
with 2 volumes of the acid mixture to remove “ extractions ;” this is 
allowed to remain for 24 hours, and filtered into a mortar (filtrate 1). 
This is rubbed up with chalk until alkaline, covered with a glass 
plate until the blue colour disappears, and filtered (filtrate 11) ; three 
burettes are filled with this filtrate and closed with good stoppers. 
Some of this filtrate serves for the estimation of preformed ammonia. 
10 grams of phosphoric acid crystals is placed in each of four distilling 
flasks, and 15 c.c. of filtrate If added. The flasks are then placed in 
the oven and heated for three hours to a temperature of 230—360°. 
To each aboat 70 c.c. of sodium hydroxide of 1°3 sp. gr., and 600 c.c. 
of water are added, and the distillate received in a measured volume 
of the standard sulphuric acid, which is then treated with iodine and 
thiosul phate, and from the amount of this used the nitrogen from urea 
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and ammonia is calculated; the ammonia is known, and can be 
subtracted from this. The average is thus taken of the four 
estimations. W. D. H. 


In the same volume (pp. 273—300) is an article by Pfliiger relating 
to the details and precautions necessary in the titration of acids and 


bases, especially of ammonia, by means of iodine and thiosulphate. 
W. D. H. 


Analysis of Methylanilines. By H. Giraup (Bull. Soc. Chim. 
[3], 2, 142—144; compare Abstr., 1889, 1038).—The author objects 
to the process described by Reverdin and De la Harpe (Abstr., 1889, 
1038), on account of the difficulty in procuring and of preserving 
absolute acetic anhydride, and recommends the employment of a 
10 per cent. solution of this substance in dimethylamine, which is 
easily standardised by barium hydroxide, using phenolphthalein as an 
indicator. The analysis of a sample is thus conducted :—1 gram of the 
methylaniline is added to 10 c.c. of the above acetic anhydride solu- 
tion, and allowed to remain one hour in contact, when the mixture 
is to be diluted with water and titrated; the difference in the two 
values for acetic anhydride determining the methylaniline present. 

The author also states that the formation of nitro- and of nitroso- 
nitrosamines in Ndélting’s process, noticed by the above-mentioned 
authors, is probably due to their employing too great an excess of 
nitrite. T. G.N. 


Test for Antipyrin. By A. C. Starx (Pharm. J. Trans. [3], 19, 
949).—The green colouar produced when a liquid containing anti- 
pyrin is added to sulphuric acid with which a little weak solution of 


potassium nitrate has been mixed, is a delicate and characteristic 
test. R. R. 


Estimation of Cinchona Alkaloids. By T. Fawsserr (Pharm. 
J. Trans. [3], 19, 914).—1 gram of the alkaloid or salt is dissolved in 
just sufficient dilute sulphuric acid, and the solution is diluted to 
600 c.c., in a cylindrical vessel at a temperature not much below 15°. 
Bromine-water, which has immediately before been standardised in 
the usual way, is run in in quantities of 5 c.c., the colour being allowed 
to disappear after each addition, until a permanent yellow tint is 
produced. The excess of bromine is estimated colorimetrically by 
determining the quantity of the bromine-water required to produce 
an identical tint in 600 c.c. of pure water contained in a similar 
vessel. The amount of bromine decolorised by the alkaloid is easily 
calculated. It was found that the amount of bromine absorbed by each 
molecule of quinine, quinidine, and cupreine was 6 atoms; 4 atoms by 
a molecule of hydroquinine, 2 atoms by each molecule of cinchonidine 
cinchonine, and amorphous quinine. The average amount of bromine 
absorbed by 1 gram of various specimens of commercial sulphate of 
quinine was found to be 1029 gram. The process gives constant and 
accurate results, the maximum error found by control experiments 
being only 0-008 gram of bromine. R. R. 
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Estimation of Alkaloids in Coca Leaves. By v. p. Marx (J. 
Pharm. [5], 20, 500; from Pharm. Zeits. Russ., 28, 1889, 349).—50 
grams of the powdered leaves and 20 grams of calcined magnesia are 
moistened with a little water, dried at 60°, and exhausted with ether. 
The ether is removed by distillation, and the residue treated with 
2 per cent. hydrochloric acid; after filtering, the filtrate is shaken 
with a little ether, just sufficient to remove the colouring matter; 
ammonia in excess is now added, and again ether. This last opera- 
tion is repeated three times, employing 25 c.c. of ether each time. 
The ethereal liquids are mixed, and freed from the small quantity 
of water they may contain by the addition of some fragments of 
fused calcium chloride. Finally, the ether is removed by evapora- 
tion, and the residue dried and weighed. J. T. 


Cinnamylcocaine in Coca Leaves. By B. H. Paur and A. J. 
Cowntry (Pharm. J. Trans. [3], 20, 166).—The amount of cocaine in 
coca leaves cannot be determined by the amount of alkaloid crystal- 
lisable from light petroleum, for the authors have found that the 
leaves coniain also cinuamylcocaine, which is similarly crystallisable. 

R. R. 


Assay of Emetine in Ipecacuanha Wine. By T. P. Brunt 
(Pharm. J. Trans. [3], 20, 254).—This method depends on the fact 
that emetine removes mercuric iodide from its solution in potassium 
iodide, and that it is therefore possible to measure the amount 
removed by determining the solvent power of the liberated potassium 
iodide for mercuric iodide. Practically the method employed is to 
add a standard solution of mercuric chloride until a permanent pre- 
cipitate is obtained. 

50 c.c. of the wine is evaporated ow the water-bath to 20 c.c., then 
10 c.c. of Mayer’s solution is added; the precipitate is allowed to 
settle, and the liquid passed through a dry filter. To the 25 or 27 c.c. 
of filtrate thus obtained, a centinormal solution of mercuric chloride 
is gradually added from a pipette until a faint permanent cloudiness is 
obtained. From 4 to 6 c.c. will be required, according to the amount 
of emetine present. 

Mayer’s solution is prepared by adding saturated mercuric chloride 
solution to 100 parts of a 10 per cent. solution of potassium iodide 
until there is a slight permanent precipitate, filtering, and making up 
to 200 parts with water. R. R. 


Reactions of the Alkaloids. By A. L. Brociner (J. Pharm. . 
[5], 20, 390—392)—A test solution, prepared by dissolving 1 
gram of potassium perrutheniate in 20 c.c. of pure concentrated 
sulphuric acid, gives the following reactions:—With solanine, the 
liquid slowly becomes red, the colour disappearing at a gentle heat. 
Ononine becomes reddish-brown immediately. Chelidonine gives a 
green coloration; with potassium sulphoniobate, this same alkaloid 
becomes brownish-red. Imperatorine, obtained by Ossan from Impera- 
toria ostruthium, gives with the test solution a blue coloration which 
quickly becomes intense green. This reaction is very delicate with 
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the perrutheniate, although the other alkaloids give the best results 
with the rutheniate. 

Freshly prepared ammonium sulphouranate (1 gram of ammonium 
uranate in 20 c.c. of concentrated sulphuric acid) gives with codeine 
a blue coloration on gently heating; imperatorine gives a blue colora- 
tion which quickly disappears on heating ; morphine gives a dirty- 
green on gently heating; and chelidonine slowly affords a green 
coloration. J. T. 


Colouring Matter of Wines. By Monnet (Bull. Soc. Chim. 
[3], 2, 144).—In contradistinction to the other metallic sulphides 
which remove the colouring matter from wines, arsenic sulphide 
yields the colour up to unacidified alcohol, and the violet substance 
obtained on evaporation of the tincture is soluble in alcohol, glycerol, 
etherised water, and slightly less so in ordinary water. 

The residue obtained on evaporating the tincture yielded by the 
arsenic sulphide precipitate to alcohol, acidified with acetic acid, is 
blue and partly soluble in alcohol; whilst that similarly obtained by 
means of lead sulphide is insoluble in alcohol, and is not the normal 
colouring matter of wine, as it was deemed to be by Miilder and 
Maumené. T. G.N. 


Detection of Alkanna Red in Wine. By J. Hexz (Zeit. anal. 
Chem., 28, 637).—Alkanna red is very easily taken up from its solu- 
tions by amyl alcohol. On adding to the amyl alcohol solutions a 
few drops of olive oil or oil of almonds, and evaporating off the alco- 


hol on the water-bath, the oily residue (after washing with water) 
has a fine red colour, which, om saponification, becomes a rich blue, or, 
if the alkanna used was old, a green. M. J. S. 


Valuation of Indigo. By M. Hoénic (Zeit. ang. Chem., 1889, 
280—283).—The reduction and oxidation methods for estimating the 
indigotin in indigo give results which are respectively much below 
and above the truth. The author prefers to weigh the indigotin after 
extraction with boiling aniline or nitrobenzene. For this purpose, 
about 0°5 to 0°8 gram of the indigo, finely powdered and dried at 
100—110°, is well mixed with three or four times its bulk of ignited 
pumice in grains of about a cubic millimetre. The mixture is intro- 
duced intoa small Zulkowski-Wolfbauer percolation apparatus, which 
is connected with an upright condenser and a flask containing 50 c.c. 
of dry aniline. On boiling the aniline the vapours pass to the upper 
part of the percolator, and, condensing, fall while hot upon the mixture. 
It is essential to a rapid extraction that the aniline should percolate 
through the mixture while as hot as possible ; hence the neeessity for 
avoiding the presence of pumice dust. When the extract no longer 
rans off blue, the apparatus is cooled, and the aniline adhering to the 
pumice is displaced by 95 per cent. alcohol, which is collected apart. 
The extracted mixture should be dried, broken down, and returned 
to the percolator, to be once more extracted with the aniline. The 
aniline solution is then concentrated to about 10 c.c., and after cool- 
ing is measured in order to make a correction of 1°3 milligrams per 
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c.c. (2°1 milligrams if nitrobenzene has been used) for the solubility 
of indigotin in the cold. It is then mixed with five or six volumes 
of alcohol (that which had.been used for washing the pumice), and 
the indigotin is collected on a tared filter, washed with alcohol as 
long as the washings have a brown colour, dried at 110°, and 
weighed. It is well to determine any ash it may contain, as par- 
ticles of pumice may have passed through the plug of cotton-wool 
placed at the bottom of the percolator. M. J. S. 


Lime in Tanning Materials: By M. Perrowrrsca (Zeit. anal. 
Chem., 28, 606—607).—In examining tanning materials, it is not 
usual to do more than determine the tannin, as they are rarely 
adulterated. The author has met with a specimen of valonia, which, 
when used for tanning, produced bluish-black stains, such as might 
be attributed to the presence of lime. The ash amounted to 6:36 per 
cent., which is 2} times as much as in pure valonia; and the lime 
constituted 6°37 per cent. of the ash, being about twice as much as it 
should have been. From the sample there was easily picked out 
0°815 per cent. of small pebbles, some of which were calcareous. 


M. J. S. 


Trichloracetic Acid as a Reagent for Albumin. By Boyrmonp 
(J. Pharm. [5], 20, 482—484).—Marsault, Languepin, and Patein 
have indicated the existence in some urines of a variety of albumin 
which is coagulated by heat, but which is redissolved by acetic acid. 
Trichloracetic acid precipitates this variety of albumin, and the 
author recommends the substitution of this acid for nitric acid in a 
process given by Patein for the examination of urine, in which the 
globulin is determined by the aid of magnesium sulphate, the serein 
(? serum albumin) in a second portion by boiling with the addition of 
a few drops of acetic acid, and in the filtrate from this portion, the 


new variety is precipitated by the addition of nitric acid and boiling. 
J. TF. 


Determination of Casein. By H. Avriot and D. Monnter 
(Chem. Centr., 1889, ii, 521; from Arch. sci. phys. nat. Genéve, 22, 
55—58).—Casein is precipitated by copper sulphate, the copper 
caseate being insoluble in excess of the reagent, whereas the 
analogous precipitates obtained with albumin and protein substances 
are soluble in excess of copper sulphate, the only other exception 
being globulin. In applying this fact to the quantitative determina- 
tion of casein, 1 or 2 c.c. of milk is precipitated with 5 c.c. of a 5 per 
cent. solution of copper salphate, the mixture warmed on the water- 
bath, with constant stirring, and, after cooling, the precipitate is 
filtered, washed with distilled water, alcohol, and ether, and weighed ; 
from this weight, the weight of the mineral matter carried down with 


it is deducted. The latter was found to be usually 10 per cent. 
J. W. L. 


General and Physical Chemistry. 


Studies in Chemical Optics with Reference to the Dissocia- 
tion Theory. By M. Le Buane (Zeit. physikal. Chem., 4, 553— 
560).—The atomic refractions of the elements are subject to varia- 
tions as yet unexplained, and hence in many cases, even when no 
double bond is present, the molecular refraction is not equal to the 
sum of the atomic refractions. Gladstone has already pointed out 
that in hydrogen chloride the hydrogen has apparently a greater re- 
fractive power than in hydrogen bromide, and the author finds that 
this is the case with other acids, the refractive power of hydrogen 
increasing with the dissociation of the acid, and hence decreasing with 
the concentration. The influence of dissociation on the refraction of 
salt solutions is also apparent, but is not of as definite a character. 

H. C. 

Spectra of Gases at Low Temperatures. By K. R. Kocu 
(Ann. Phys. Chem. [2], 38, 213—216).—The author finds that down 
to a temperature of —100° no change takes place in the spectra of 
air, oxygen, and hydrogen. Hence he concludes that the spectrum 
of the Aurora Borealis is not merely that of air at low temperature, 


since the lines in the first are of far greater intensity than those of 


the latter. H. C 


Circular Polarisation of certain Tartrate Solutions. By J. 
H. Lone (Amer. J. Sci. [3], 38, 264—276; compare Abstr., 1889, 380). 
—The author has continued his investigation of the influence of 
inactive salts on the optical rotation of many tartrate solutions. 

Potassium Antimony Tartrate.—The rotatory power decreases with 
rise of temperature, but increases with the concentration of the solu- 
tion; at 20° with a 2 percent. solution [a] = 140°7°, and with a 
6 per cent. solution [a] = 141°4°. It is reduced by addition of 
chlorides, nitrates, or acetates of ammonium or sodium, the effect in- 
creasing in the order given. 

Thallium Tartrate, 2T),CsH,O, + H,O.—In a 5 per cent. solution 
at 2U° [a] = 4°758°, but the rotatory power increases with the tem- 
perature. It is also increased by addition of sodium and potassium 
salts, the effect being greatest in the case of potassium carbonate ; 
doubtiess owing to the formation of some potassium tartrate. 

Thallium hydrogen tartrate, HTIH,C,O,, in a 1 per cent. solution at 
20° has a rotatory power [a] = 12°02°. 

Thallium Sodiwm Tartrate, TINaH,C,O, + 4H,0.—The rotatory 
power decreases with the concentration; in a 5 per cent. solution of 
the hydrated salt at 20°, [a] = 9°065°, in a 20 per cent. solution, 
[x] = 6°492°. It increases, however, with the temperature; with a 
10 per cent. solution of the anhydrous salt, [a] = 8 595° at 20°, and 
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9:490° at 28°. Sodium sulphate increases the rotatory power, but 
thallium sulphate reduces it. 

Thallium Lithium Tartrate, TILiH,C,O, + H.O.—The rotatory 

wer decreases rapidly with the concentration; in a 5 per cent. 
solution at 20°, [a] = 9°456°, and in a 20 per cent. solution [a] = 
6°693°. Lithium salts increase the rotatory power, but thallium 
sulphate produces a marked reduction. 

Thallium antimony tartrate, TISbOH,C,O, + H,O, is obtained in 
small crystals resembling the potassium salt by boiling antimony 
oxide with thallium hydrogen tartrate. The rotatory power decreases 
with the temperature; in a 2 per cent. solution, {a} = 100°443° at 
20°, and 99°644° at 28°. The rotatory power is reduced by inactive 
salts, especially acetates. 

Thallium Potassium Tartrate, TIKC,H,O,—-The rotatory power 
decreases with the concentration, but increases with the temperature; 
in a 5 per cent. solution at 20°, [a] = 10°057°, in a 20 per cent. solu- 
tion, [a] = 8'173°; in a 10 per cent. solution, [a] = 8°840° at 20°, and 
10:072° at 30°. Potassium and sodium salts increase the rotatory 
power; thallium salts reduce it. 

Thallium Ammonium Tartrate, TINH,C,H,O,—The rotatory power 
decreases with the concentration, but the increase with the tempera- 
ture is more rapid than in the case of the potassium salt; in a 5 per 
cent. solution at 20°, [«] = 10°032°, in a 20 per cent. solution, [a] = 
7°563°. 

Potassium Boro-tartrate, KBOC,H,O,.—This salt retains water over 
sulphuric acid, and was, therefore, dried at 100°. The rotatory power 
increases markedly with the concentration, but decreases with the tem- 
perature ; ina 5 per cent. solution at 20°, [a] = 58°101°, in a 20 per cent. 
solution, [a] = 68°287°; with a 10 per cent. solution, [a] = 59°055° at 
20°, and 57°286° at 29°. Inactive salts and boric acid produce a con- 
siderable increase in the rotation, a result which is unexpected, because 
the rotatory power of the sodium and potassium salts is lower than 
that of the boro-tartrate. [t seems that boric acid is liberated in the 
manner indicated by the equation KBOC,H,O, + NaCl + 2H,0 = 
KNaC,H,O, + H,BO, + HCl, a supposition confirmed by the taste 
and reaction of the solution, and by the fact that a mixture of sodinm 
potassium tartrate, boric acid, and hydrochloric acid has practically 
the same rotatory power. Boric acid probably acts on the alkaline 
tartrates forming complex compounds of high rotatory power ana- 
logous to those described by Gernez. 

The effect of inactive salts is probably due to partial interchange 
of the bases, and observations of the rotatory power should afford 
evidence of the extent of such changes. Mixtures of the alkaline 
acetates and the antimony tartrates which show such a marked reduc- 
tion in rotatory power are in a state of unstable equilibrium, and 
readily form precipitates after some time, or if heated. The optical 
properties of solutions in unstable equilibrium seem worthy of further 
investigation. C. H. B. 


Theory of the Voltaic Cell and of Galvanic Polarisation. 
By E. Warpure (Ann. Phys. Chem. [2], 38, 321—344).—The author 
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regards the polarisation of the electrodes and change in the E.M.F. 
of voltaic cells as being in great measure caused by the presence of 
absorbed air. Cells consisting of electrodes of the same metal} in one 
and the same electrolyte, the air contained in which, however, varied 
at the two electrodes, were constructed and examined. Such cells the 
author terms air cells. 

Air cells, the electrolyte of which is a salt of the metal forming the 
electrodes, have an E.M.F. which is small and decreases with the 
concentration of the electrolyte. With mercury electrodes, and some 
chloride as electrolyte, the E.M.F. is small; with a sulphate as electro- 
lyte, the E,M.F. is very much greater. The author regards these air 
cells as a special form of Grove’s gas battery, the active gas being 
oxygen. The oxygen combines with the metal of the electrode, some 
of which dissolves in the electrolyte, thus bringing about a difference 
in concentration at the two electrodes and causing a concentration 
current. This effect will of course be more marked in dilute than 
in concentrated solutions, and with mercury less in the case of 
chlorides than in that of sulphates, as the mercury is more readily 
dissolved by the latter. It is shown that when mercury is agitated 
in contact with a magnesium sulphate solution containing absorbed 
air, oxide is formed on the surface and some of it goes into solution. 

This behaviour of air cells will of course be common to all other 
voltaic cells. Each electrode will become surrounded by a weak 
solution of a salt of its own metal, and the differences in concentration 
will cause a change in the E.M.F. of the cell. Hence a portion of the 


so-called polarisation current may be simply a concentration current. 


H. C. 


Measurement of the Internal Resistance of Batteries. By 
B. O. Peirce and R. W. Wittson (Amer. J. Sct [3], 38, 465—468). 
—The method of alternating currents did not give satisfactory results 
when the poles of the battery were connected with a conductor of 
moderate resistance for an interval of less than y 5355 of a second, it 
being assumed that the E.M.F. of the battery was the same during this 
short interval as it was immediately before when the circuit was 
open. By means of a special apparatus, the poles of the battery could 
be connected with shunts of various resistances for any interval of 
time between 0°3 and 0°0001 of a second, and during this interval a 
condenser of suitable capacity was charged by connecting its poles 
with the poles of the battery, and then disconnecting tiem. The 
charge received by the condenser was afterwards measured by means 
of a ballistic galvanometer. No signs of fatigue in the battery were 
observed, and the results were the same whether the battery was 
shunted for 0°5 or 0°001 of a second. The values for the internal 
resistances of various cells measured in this way were always greater 
than the values obtained by the method of alternating currents, and 
in most cases there is a tendency for the internal resistance to decrease 
as the strength of the current which the cell is delivering increases. 


C. H. B. 


Theory of the Secondary Cell. By F. Srretmrz (Ann. Phys. 
Chem. [2], 38, 344—362).—The author, in conjunction with Aulinger 
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(Ann. Phys. Chem. [2], 27, 178), formerly advanced the theory that 
the hydrogen plate is the seat of the decrease of the E.M.F. of the 
secondary cell; this is shown to be the case in the present paper 
by experiments on the charging and discharging of secondary cells, 
during discharge, the potential of the positive plate remaining prac- 
tically constant and of a value to which that of the negative plate 
gradually approximates. In cells containing two negative plates and 
only one positive plate, each negative plate may be discharged and 
the potential brought to that of the positive plate, while the latter 
remains practically unaltered. In fact, the durability of the positive, 
in comparison with that of the negative plate, is very great. 

The study of the effect of current density on the potential differ- 
ences led to the discovery that lead has, in a very marked degree, the 
power of occluding hydrogen, the occlusion being apparently similar 
in character to that observed in palladium. H. C 


Maximum Polarisation of Platinum Electrodes in Sulphuric 
Acid. By C. Fromme (Ann. Phys. Chem. [2], 38, 362—395).—In a 
former paper (Abstr., 1888, 390), the author has described experiments 
on the polarisation of platinum electrodes in sulphuric acid, and in 
continuation of this work he has now examined the polarisation of 
platinised platinum electrodes. The change in the amount of 
polarisation with the concentration of the acid was formerly found to 
take place in a most complicated manner, several maxima and minima 
occurring on the curve representing this change. With platinised 
electrodes, this is not the case; the change is found to be a very 
regular one, and the polarisation is almost independent of concentra- 
tion. If the cathode alone be platinised, the change is also perfectly 
regular, but in this case the polarisation increases with the concentra- 
tion. With only the anode platinised, however, irregularities are still 
observed in the polarisation in dilute solutions, but in concentrated 
solutions (from 20 per cent. acid) the polarisation is small and prac- 
tically constant. This is explained by the fact that the platinising of 
the cathode decreases the polarisation in a dilute, but has very little 
cffect in a concentrated solution, whereas platinising the anode very 
considerably decreases the polarisation in concentrated, and exercises 
practically no influence on dilute solutions. Hence the maxima of 
polarisation formerly observed with non-platinised electrodes are due 
to the cathode in dilute solutions, and to the anode in concentrated 
solutions, and when both electrodes are platinised these no longer 
occur. It would seem that the platinising of the cathode assists the 
formation of gas bubbles in the dilute acids, and the formation of 
secondary products, such as persalphuric acid and hydrogen per- 
oxide, takes place at the anode with greater readiness when not 
platinised. 

The above effects with platinised electrodes cannot be obtained by 
merely increasing the size of those formerly used. The maximum of 
polarisation is reached in a very much shorter time by platinised than ~ 
by the other electrodes. With a platinised cathode in dilute solution, 
or a platinised anode in concentrated solution, the polarisation is found 
to be independent of the strength of the current. H. C 
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Transfer of Ions in Fused and Solid Silver Iodide. By O. 
LeHMANN (Ann. Phys. Chem. [2], 38, 396—402).—A microscopical 
examination of the behaviour of silver iodide on electrolysis, in which 
various cases are distinguished and minutely described. H. C 


Resistance of Electrolytic Cells. By H. R. Sankey (Proc. Roy. 
Soc., 45, 541—543).—The author has examined the increase of 
resistance with decrease of current density in electrolytic cells, known 
as “transfer” resistance. A current of 2°7 milliampéves was gradu- 
ally increased up to 370 milliampéres, with the result that as the 
cnrrent increased the resistance diminished, rapidly at first, afterwards 
more slowly. The current was now again decreased to 2°7 milliam- 
peres, when the resistance became smaller, but immediately began to 
rise. The current was now increased as before, with the result that 
the resistance again diminished, but more slowly than before. When 
the current had again reached 370 milliampéres, the resistance was 
practically the same as on the first occasion, and the transfer resist- 
ance was small. The author considers that the “ transfer” resistance 
is not due to a non-conducting layer formed on one or both electrodes, 
since, in this case, the resistance should increase as the current 
increases, and should be greater after the application of a strong 
current than before, but that it may be due to a molecular interaction 
at the junction of the electrodes with the electrolyte offering a greater 
resistance to weak currents than to strong. With weak currents, the 
“transfer” resistance diminished very rapidly as the temperature 
increased, becoming very small at 70°. H. K. T. 


Electrolysis of Mixed Solutions. By O. Lenmann (Zeit. physikal. 
Chem., 4, 525—531).—The author has examined microscopically the 
separation of two metals from their mixed solutions on electrolysis, 
in order to ascertain whether the metals would simply separate out 
side by side, form mixed crystals, or enter into chemical combination 
to form an alloy of definite crystalline structure and physical proper- 
ties. From mixtures of zinc and stannous chlorides and cadmium 
and stannous chlorides, the metals appear to separate out side by side. 
The appearance of the separated metals in the first case seems to 
warrant the assumption that tin is more readily deposited on a tin, 
and zine more readily on a zinc electrode. From a mixture of silver 
and mercury nitrates, silver and mercury are deposited separately, 
but some amalgam is also formed. H. C. 


Voltaic Energy of Dissolved Chemical Compounds. By G. 
Gore (Proc. Roy. Soc., 45, 442).—The author has examined the 
voltaic energy of nearly 250 different solutions of salts by means of 
the voltaic balance (compare Abstr., 1889, 665). The solutions 
examined comprise compounds of elements with elements, elements 
with mono-, bi-, and tri-basic acids; acids of these three classes with 
each other; elements with mono-, bi-, and tri-basic salts; mono-, bi-, 
and tri-basic acids with all these classes of salts, and al! these salts 
with one another. The general results of the investigation prove 
that ‘ every electrolytic substance or mixture when dissolved in water 
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unites chemically in definite proportions by weight with every other 
such dissolved body.” The present research has discovered nearly 
250 such compounds. =. &. F. 


Dilatation of Salt Solutions. By N. A. Tcnernay (J. Russ. 
Chem. Soc., 21, 176—183; compare Abstr., 1889, 204, 330, 1101). 
The following table gives the dilatation of solutions of the chlo- 
rides :— 


HCl 
LiCl 
NH,Cl 
NaCl 
KCl 
MgCl, 
HCl 
NN,Cl 
NaCl 
KCl 
RbCl 
CaCl, 
BaCl, 
HCl 
NaCl 
KCl 
MgCl, 
CaCl, 
SrCl, % 
BaCl, Vt 
HCl : z v% 
NaCl + 12°5H.O »; 


Here, as in the case of nitrates, some of the solutions exhibit an 
analogous dilatation by heat, although the relation of the number of 
salt-molecules to that of the water-molecules is not the same; for 
example, potassium and sodium chlorides with 100H,0, and lithium 
aud ammonium chlorides with 50H,0, show the same dilatation. 

The same regularity is observed in the case of the dilatation coeffi- 
cients (é), the increment of the coefficient with increasing tempera- 
ture being larger for KCl and NaCl solutions than for solutions of 
HCl, LiCl, and NH,Cl, even in the case of different concentrations. 
This shows that the physical and chemical processes (dissociation) 
follow different laws for each group of solutions, so that the molecular 
constitution of the salt hydrates of both groups must be different. 
The values are :— 


NaCl +100 H,O 2 
KCI +4100 H,O 6 
HCl + 50 H,0O 6 
LiCl + 50 H,O 86 
NH,Cl+ 50 H,0 6 


0:0000652¢ + 0°0000043552* 
40367 

89972 

48250" 

4407¢? 

3922¢ 

0-0001515¢ 32097 
1407¢ 36492 
1457¢ 37580" 
1239¢ 3611¢ 
1267¢ 3716¢ 
1394¢ 2892¢ 
1085¢ 36132 
1345¢ 35377 
2800t 1650¢ 
2573t 23930" 
25882" 

18562? 

26470? 

2542¢° 

24560" 

21252 

12372 


50H.O Ut 
50H.,O Vv 
50H,O w 
100H,O0 x 
100H,0 % 
l 00H,O Ut 
25H,O Uz 
25H,O Vt 
50H,O Vt 
50H,O Vt 
50H ,0 vt 
50H,O Ut 
100H,0 Vt 
100H,0 » 
12°5H,O »% 
r vy 

Ut 

UE 

v% 


FH+t+++tt+t++et+a4ttgetseest 
el eel ol eel eel el el el oe 
FHF H+H+H +++ + 4444444444 


CEN 


_ 
+ 


0:0000602 + 0:0000096¢ 
590 + 88t 
652 + 87t 
557 + Slt 
746 + 79t 
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= 0°0001457 + 0:0000075¢ 
1239 + 72t 
1515 + 64¢ 
1407 + 6lt 
2573 + 47t 
2157 + 48¢ 
2800 + 33t 
3640 + 24t 
4460 + U4 


B 
fo) 
oY) 


50 
50 H 
25 
25 
25 H,O 
24°7 H,O 
12°5 H,O 
12°5 H,O 
6°25H,0 


Rt 
ooo 
Ss 


oY Y HY ®& @& 


A similar relation is found to hold in the case of the dilatation 
coefficients of CaCl, SrCl,, BaUl, solutions on the one hand, and 
those of MgCl, on the other, the first showing a dilatation analogous 
to that of a solution of MgCl, containing only half the amount of 
water-molecules, and the increment of dilatation with rising tempera- 
ture is smaller for MgCl, solutions than for those of CaCh, SrCl,, 


BaCl, solutions, thus :— 


CaCl, + 50H,O 8 = 0:0001925 + 0-0000053¢ 
SrCl, + 50H,O 6 2204 + 5lt 
BaCl, + 50H,0 6 2393 + 49¢ 
MgCl, + 25H,0 é 1941 + 37t 
SrCl, + 100H,0 é 1085 + 72t 
BaCl, + 1U0H,0 @ 1345 + 7lt 
MgCl, + 50H,O é 1394 + 56¢ 


There are two types of salt solution: the one expanding more, the 
other less, in the same molecular concentration. To the first type 
belong the chlorides of Na, K, Rb, Ca, Sr, Ba; to the second type 
those of H, Li, NH,, and Mg. Supposing that the dilatation depends 
on the relation between the salt-molecules and the water-molecules, 
the author concludes that the solutions of the second type contain 
only half the number of molecules that those of the first type do. 
The molecules of MgCl, in solution are therefore at least MgCl, 
derived from the type HyCl, those of CaCl, being simple and derived 
from H,Cl,. But as the solutions of MgCl,, HCl, LiCl, and NH,Cl 
show an analogous dilatation, they must all correspond with the type 
H,Cl,; whilst, for the same reason, those of CaCl,, KCl, NaCl must 
belong to the type H,Cl. There may be some relation between this 
and J. Thomsen’s hypothesis that the solution of hydrogen chloride 


contains H,Cl-OH. B. B. 


Heat of Formation of Potassammonium and Sodammonium. 
By Joannis (Compt. rend., 109, 965—967).—The compounds (this 
vol., p. 209) were formed in a glass vessel which could be closed by a 
stopcock, and the vessel was immersed in the calorimeter and the 
stopcock opened. The compound dissociated, and the ammonia 
escaped through a serpentine tube also immersed in the calorimeter. 
The quantity of heat absorbed under these conditions is equal to the 
heat of formation of the compounds from the alkali metal and gaseous 
ammonia at atmospheric pressure. 


320 ABSTRACTS OF CHEMICAL PAPERS. 


NH; gas + Na solid = NH,Na solid develops + 5:2 Cals. 
NH; liquid + Na solid = NH;Na solid.... w +08 ,, 


NH; gas + K solid = NH;K solid develops +6°5 Cals. 
NH; liquid + K solid = NH;K solid pm +19 ,, 


It is evident that when these compounds take part in reactions, 
and the ammonia escapes without producing secondary changes, the 
effect will be practically the same as that of the alkali metal alone ; 
bat if the ammonia takes part in the reaction, these derived ammo- 
nias will act more energetically than the sodium or potassium which 
they contain. C. H. B. 


Thermochemical Data respecting Succinic and Isosuccinic 
Acids. By S. Tanatar (J. Russ. Chem. Soc., 21, 183--188).—The 
thermochemical data obtained by the author give, in combination 
with other data obtained by previous investigators, the following 
results :— 

Heat of formation of potassium and sodium succinates— 


C,H,O, (solid) + 2KOH (solid) = C,H,K,0, (solid) + 
2H,0 (solid) + 45,215 cal. 


C,H,0, (solid) + 2Na0H (solid) = C,H,Na.0, (solid) + 
2H,0 (solid) + 38,483 cal. 


The heat of formation of sodium isosuccinate— 


C,H,0, (solid) + 2NaOH (solid) = C,H,Na,O, (solid) + 
2H,0 (solid) + 39,698 cal. 


In aqueous solution the heats of formation of the succinates are— 
C,H,O, + 2KOH = 25,653 cal.; C,H.O, + 2NaOH = 25,506 cal. 


The corresponding values for the isosuccinates are— 
C,H,O, + 2KOH = 27,354 cal.; C,H,O, + 2NeOH = 27,320 cal. 


It is seen that the formation of sodium isosuccinate from the acid 
and sodium hydroxide is accompanied by the development of more 
heat than the formation of sodium succinate, not only in solution, but 
also in the solid state. 

The heat of dissolution of succinic acid at 9°5° is C,H,O, + 400H,O 
= — 6,381 cal. The corresponding value for isosuccinic acid at 12° 
is C,H,O, + 200H,O = — 4,097 cal. Similar relations are observed 
in case of fumaric and maleic acids, and again with itaconic and 
citraconic acids. B. B. 


Heat of Combustion of Isodibutylene and Isotributylene. 
By Matsor (Bull. Soc. Chim. [3], 2, 481—482).—On fractionating 
the product of the action of zinc chloride on isobutyl alcohol (Abstr., 
1889, 842), isodibutylene and isotributylene, distilling respectively 
at 110—113° and 178—181° under a pressure of 768 mm., are ob- 
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tained. Their heats of combustion at 15° have the mean values: 
for isodibutylene 1252°5 cals., and for isotributylene 1858°9 cals. 
T. G.N. 


Relation of Volume, Pressure, and Temperature in the case 
of Liquids. By C. Barus (Amer. J. Sci. [3], 38, 407—408).— 
Experiments with alcohol, ether, paratoluidine, diphenylamine, 
paraffin, and thymol, and less complete experiments with other 
organic compounds, show that if temperature and pressure vary 
linearly at a mean rate of about 0°11° per atmosphere, there will 
be no change of volume. This holds good between 30° and 300°, and 
between 20 atmos. and 500 atmos., and therefore through a range of 
pressure six or seven times as large as that used by Ramsay and 
Young. 

Other conditions being equal, the pressure necessary to solidify a 
substance is decidedly in excess of the pressure at which it liqueties 
again. The author has investigated this as a typical “lag” phe- 
nomenon, and has obtained data relating to paraffin, naphthalene, and 
palmitic and chloracetic acids. 

At 185°, under a pressure of 20 atmos., water attacks lead glass so 
rapidly that in very fine capillary tubes the contents became opaque 
and solid in about an hour. During this action the compressibility 
of the water at 185° increased gradually and regularly to about three 
times its original value, and the isothermal volume of the silicated 
water decreased at least 13 per cent of the original volume. 

In the case of mercury, the decrease in electrical resistance r and 
volume v through increased pressure between 0 and 400 atmos. were 
found to be proportional to each other. C. H. B. 


New Method of Determining Gas Densities. By J. P. Cooxe 
(Amer. Chem. J., 11, 509—541).—The gases are weighed in a glass 
balloon of about 5 litres capacity and 570 grams weight. This is 
provided with two tubes, one reaching to the bottom of the balloon, 
the other attached to the top of its neck; these tubes are fitted with 
well-ground stopcocks. The balloon is filled with gas by placing 
it in a calorimeter, a thermometer in which indicates the same tem- 
perature as another placed in the external air, and passing into it a 
current of gas purified by passing successively through solutions of 
potash and of baryta, then up two long tubes placed at a slight inclina- 
tion to the horizontal and containing strong sulphuric acid, and finally 
through two vessels containing phosphoric anhydride; a second 
vessel of phosphoric anhydride was found to be necessary, as the 
anhydride in the first became granular after a time, and failed to 
remove the last traces of moisture from the gas. In the case of 
carbonic anhydride, the potash and baryta solutions are of course 
dispensed with. In weighing the balloon, it was supended from one 
pan of a balance, and from the other was hung as a counterpoise 
another balloon of exactly equal volume. The wires by which these 
are suspended pass through holes in the floor of the balance-case, and 
the balloons hang in a sheet-metal chamber beneath, and are weighed 
only when a thermometer inside this chamber indicates the same 
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temperature as another thermometer placed in the external air. 
Temperature readings were accurate to 0°01°, barometer readings to 
O'l mm. 

The first thing was to ascertain the tare of the empty balloon. This 
was first done by a modification of Regnault’s metuod. The balloon 
was filled with hydrogen, and then exhausted to a known pressure 
(1°40 mm.) and weighed. This weight, when corrected for the weight 
of residual hydrogen and for the contraction of volume consequent 
on exhausting the globe, gives the tare of the empty balloon. This 
tare was then ascertained by the following “chemical method.” The 
balloon was filled with carbonic anhydride and weighed. One of the 
stopcocks was then opened, and the gas sucked, by means of a Bunsen 
pump, through the following series of absorbing vessels: a bulb con- 
taining potash soluion,a ()-tube containing soda-lime, a (J-tube con- 
taining phosphoric anhydride, a third (J-tube containing glass beads 
with a few drops of strong sulphuric acid to indicate any sucking 
back (this tube was not weighed), and lastly a bulb containing 50 c.c. 
of normal barium hydroxide solution. Finally by opening the second 
stopcock, a current of air was drawn through the purifying apparatus, 
in order to sweep all the rest of the carbonic anhydride out of the 
balloon into the absorbing vessels. The potash bulb, soda-lime 
tube, and phosphoric anhydride tube were weighed separately before 
and after the experiment, and the amount of baryta-water neu- 
tralised was determined by titration with oxalic acid; elaborate 
corrections were also made to reduce the weighings to a vacuum. 
The total gain in weight gives the weight of carbonic anhydride con- 
tained in the balloon, and this, when subtracted from the weight of 
the balloon when full of carbonic anhydride, gives the tare of the 
empty balloon. This was found to be 2°5573 by Regnault’s, 2.55703 
by the chemical method, each number being the mean of three 
closely agreeing experiments. 

The balloon was now filled with purified air and with hydrogen at 
the atmospheric temperature and pressure, and its weight ascertained, 
three experiments being made in each case ; its weight when full of 
carbonic anhydride is already known. (The hydrogen was obtained 
from an electrolytic generator, the carbonic anhydride from marble 
and hydrochloric acid.) By subtracting from these weights the tare 
of the empty balloon, the weights of the different gases which fill the 
globe are ascertained, and from these numbers the density of hydro- 
gen was calcuiated to be 0°06958 using Regnault’s, and 0°06962 
using the chemical method of determining the tare, the density of air 
being taken as unity. For carbonic anhydride the density is 1°52856 
(air = 1), or 21°971 (hydrogen = 1) by Regnault’s method, and by 
the chemical method 1°52854 or 21°957 respectively. And further, 
using Regnault’s number (1°10562) for the density of oxygen referred 
to air, and his own numbers for hydrogen, the author calculates, as 
the mean of three experiments, that the density of oxygen (hydrogen 
= 1) is 15°891 by Kegnault’s, or 15°882 by the chemical method. 
Lord Rayleigh obtained the number 15°884. 

The author regards his results as showing that the atomic weight 
of oxygen (H = 1) is decidedly less than 16. He pvints out that, as 
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compared with hydrogen, the density of oxygen is slightly, and that 
of carbonic anhydride considerably greater than the halves of their 
respective molecular weights, and this is what one would expect, 
having regard to the fact that at the atmospheric temperature 
oxygen is considerably, and carbon anhydride very much nearer its 
critical point than hydrogen is at that temperature. Finally, the 
author expresses his approval of the provisional system of atomic 
weights which assumes O = 1b as its basis. C. F. 


Formule for Calculating the Molecular Volumes of Organic 
Compounds. By W. Lossen (Annalen, 254, 42—83).—The mole- 
cular volume of a compound CnHmOp if of the fatty series is given 
by the formula 10°45n + 5°225m + 1045p + 4(n—2)? + 1l-5y, if of 
the aromatic series by 10°45n + 5°225m + 1045p + 4(n—4)* + l'un, 
where « denotes the number of hydrogen-atoms necessary tu convert 
an unsaturated into a saturated compound. With the aid of these 
formule, the author has calculated the molecular volumes of 407 
organic compounds, and in only Y7 cases or 24 per cent. are the calcu- 
lated within 2 per cent. of the observed values. The author there- 
fore concludes that it is impossible, taking account of every known 
influence, to express the molecular volume by any general formula 
that shall serve for all compounds. Results which are in good agree- 
ment with the observed may however be obtained from the expres- 
sions (10°24 + 20°5\nm + p) + (5°12 + 20°25)m + 2(n—2) + 14u, 
where « may vary between 0 and 1 for the different homologous 
series, but is constant for the members of one and the same series. 

H. C. 

Vapour-pressure of Aqueous Solutions. By R. Empen (Ann. 
Phys. Chem. [2], 38, 447—453)—A reply to a paper by Tammann 
on the same same subject (Abstr., 1889, 668), in which the accuracy 
of the author’s own experiments and of Babo’s law is upheld. 

H. C. 


Determination of the Molecular Weight from Vapour-pres- 
sure Reductions. By E. Beckmann (Zeit. physikal. Chem., 4, 532 
—552).—The author describes various modifications which he has 
made in the present methods for determining the reduction of the 
vapour pressure of a solution by any dissolved substance, with the 
view of making this method of determining molecular weights of 
general use in the laboratory. The chief of these are those intro- 
duced for the purpose of accurately determining the boiling points of 
solutions, and from the rise in the boiling point of the solvent the 
molecular weights of the dissolved substances. A thick platinum 
wire sealed into the bottom of the vessel serves to conduct the heat 
to the solution, and overcomes the difficulty arising from boiling with 
bumping. The bulb of the thermometer which must be placed in the 
liquid is surrounded with a layer of asbestos tied on with platinum 
wire, and in this way is effectually shielded from currents of super- 
heated liquid, and gives a constant register of the temperature of the 
boiling solution. In order also to overcome as far as possible the 
effect of couvection currents, the vessel is filled to about half the 
volume of the solution with glass beads. The vessel itself which 
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contains the solution is provided with three tubular necks, through 
one of which passes the thermometer, through the second the end of 
the condenser tube, whilst the third serves for the introduction of 
the substance the molecular weight of which is being determined. 
The calculation of the results is similar to that employed in the 
ease of the reduction of the freezing point. A gram-molecule of 
substance dissolved in 100 grams of the solvent will raise its boiling 
point through ¢ degrees, so that if the number of grams of substance 
in 100 grams of the solvent necessary to raise the boiling point 1° 
be determined, and this multiplied by ¢, the molecular weight will 
be obtained. The number ¢ may either be directly determined from 
observations with a substance of known molecular weight, or, accord- 
ing to Arrhenius, ¢ = 0:02T*?/W, where T is the boiling point in 
absolute temperature, and W the heat of vaporisation of 1 gram of 
the solvent. H. C. 


Cryoscopic Method of Determining Molecular Weights. 
By J. F. Eyxman (Zeit. physikal. Chem., 4, 497—519).—The author 
has determined the molecular reductions of the freezing points of a 
number of organic solvents from observations with compounds of 
known molecular weight, the apparatus used being that previously 
described (Abstr., 1889, 336). The results are tabulated and given 
in curve form. From the molecular reduction, the latent heat of 
fusion is calculated by means of Van’t Hoff’s formula, a correction 
being applied for that portion of the solvent which by crystallisation 
is removed from the sphere of action of the osmotic pressure. The 
calculated latent heats of fusion and the corrected molecular reductions 
of the solvents used are as follows :— 


Latent heat Molecular 
of fusion, reduction. 

Diphenyl ....... esses 294 79°4 
Diphenylmethane ..... 2771 65°6 
Phenol 26°9 72-0 
Parabromophenol ..... 22°9 98-0 
Paracresol 27°71 69°6 
27:9 73°9 

Cetyl alcohol 343 59°7 
Chloral alcoholate 27°0 744 
Anethoil . 61-2 
Benzophenone ; 87°8 
Phenylpropionic acid .. 82°6 
Capric acid , 44°7 
Stearic acid ; 42°5 
49°2 

Urethylane “! 43:0 
Urethane ‘ 49°6 
Acetoxime ° 52°9 
77°6 

51-1 


For dipheny], thymol, azobenzene, and urethane the latent heats of 
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fusion were also directly determined, the numbers obtained being 
28°5, 27°5, 29, and 40°8. 


Dissociation of Substances in Solution. By D. Menortterr 
J. Russ. Chem, Soc., 21, 198—202).—Van’t Hoff’s highly interesting 
aper, ‘‘ Lois de l’équilibre chimique dans 1]’état dilué gaseux ou 
dissous ” (1886), has attracted general interest to those values of ¢ 
which are found from the osmotic pressures, from the isotonic coeffi- 
cients, from the freezing temperatures, and from the vapour-pressures 
of dilute soluticns. Ostwald and Arrhenius have given a new method 
of determining the same value of i from the electric conductivity of 
weak solutions, but as soon as Arrhenius, Planck, and Ostwald, in 
1888, attempted to explain the deviation of i from unity for electro- 
lytes by the assumption that the compounds in solativns dissociate to 
free electrolytes, Mendeléeff began to doubt the correctness of this 
hypothesis, which assumes (1) that conducting solutions have a con- 
stitution different from that of non-conducting solutions ; (2) that in 
solutions of the first kind the value of ¢ is larger than the unit, on 
account of the presence of free ions, and (3) that in non-conducting 
solutions there is no such dissociation, and, therefore, i = 1. 

The phenomena of dissolution are, in a great many cases, identical 
in both kinds of solutions, and the assumption of free ions is very 
different from the very probable and satisfactory explanation given 
by Clausius as to there being a certain degree of interchange of atoms 
between the molecules of dissolved substances. The author does not 
agree with the hypothesis of free ions, as, after a continued study of 
solutions, he considers the phenomena to be most satisfactorily 
explained by the assumption that dissociated systems always exist, 
not only of the dissolved compounds, but also of their definite liquid 
hydrates, similar to melted crystallobydrates(CaCl,,6H,O, for example), 
or of unstable hydrates like those of Wroblewski, Roozeboom, &c. 
(See Mendeléeff’s work “ On Solutions, &., 1877.”) 

The assumption of dissociation and of a reciprocal decomposition 
of molecules of the hydrates formed in solution does, according to the 
author, satisfy the claims by which Arrhenius, Planck, and Ostwald 
are bound to assume free ions in solutions. The author shows, by 
the discussion of the depression of the freezing point, that differences 
in the value of « for different compounds may be explained without 
assuming free ions in solutions. He shows, first, thut the molecular 
depression dm (d being the depression for ] gram of a substance with 
the mol. wt. m, dissolved in 100 grams of water) of the anhydrous 
salt in weak solutions will be equal to the molecular depression of 
any hydrate of the same salt. Let a definite hydrate with nH,U be 
assumed. The depression for 1 gram of the anhydrous salt being d, 
for 1 gram of the hydrate (d,), it will be as many times smaller than 
d as mis smaller than m + n 18 if the solution be a weak one, that 
dm Ifthe solution be concentrated, then for 1 gram of the 


m+ nl8 
dm ’ ¢ _ 018” 


hydrate in 1 f water, dx = —-—_, + m + 18n)" 
iydrate in 100 grams of water, ee m + 180 In 
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ts 012m : 
. ° jig ] 
dilute solutions the divisor 1 = + tie will be nearly equal to 1, 


and, therefore, for such solutions, d, = _—" The molecular de- 


dm 
m + 18n 
= dm, that is, equal to the molecular depression of the anhydrous 
salt. A dilute solution of the anhydrous salt (m) or that of the 
hydrate (m +18») will give the same i, for this is equal to the 
molecular depression divided by 18°5, as shown by Van’t Hoff (loc. 
cit., p. 24). 

Por MgSO, the isotonic coefficients, as well as the molecular depres- 
sion, give ¢ = 1:04, from which dm = 1°04 X 18°5 = 19°24, and d= 

dm 
xs for the hydrate 
MgSO, + 7H,0 (n = 7) d, = 0°078°. De Coppet and Riidorff have 
shown that the depression of such a solution is proportional to the 
amount of the heptahydrated (not anhydrous) salt dissolved, namely, 
1 gram = 0:072—0°073°, which, calculated as above, gives i = 0 96. 
This number differs very little from the value 1°04, calculated for the 
depression 0°078°, or i= 1. The value of 7 is, within the limit of 
error, identical for weak solutions of both MgSO, and MgSO,,7H,0, 
and the same will be the case for MgSO,,10H,0. 

As, for dilute solutions, the same value of 7 is obtained both for 
anhydrous and for hydrated salts, the author concludes that neither 
the determination of osmotic pressures, nor of isotonic coefficients, 
nor of the vapour-pressure of weak solutions. nor of the molecular 
depression, nor of the electrolytic conductivities, will show whether 
the value of i, obtained by means of them, refers to anhydrous com- 
pounds or to hydrates (or generally to compounds formed with the 
solvent). 

These methods cannot show the degree of hydration of the sub- 
stance dissolved in water, and they cannot contradict the hypothesis 
which assumes the existence of particular dissociated hydrates in 
aqueous solutions. If there is a possibility and need of explaining 
the variation of 7 by means of dissociation, it would be better, prior 
to assuming a dissociation of MX in solution to M + X, to inquire 
whether, in solutions of salts MX, the action of the water does not 
give rise to molecules MOH + HX, or whether the hydrates 
MX(n + 1)H.O may not dissociate into the hydrates MOHmH,O + 
HX(n—m)H,0O, or directly the hydrates MXnH,0 into separate 
molecules. Such an hypothesis, in connection with that of the inter- 
change of atoms between molecules, explains sufficiently the identity 
of i, obtained by different methods, as well as its variation for 
different substances. Before going further than Van’t Hoff, it is 
necessary to investigate exactly (1) how the value of 7 changes with 
varying concentration for compounds giving different values for ?, 
and (2) whether the values of « remain far from integers (for 
example, for CaCl, 1 = 2°5, for alums, i= 4°5, &c.) for varying 
temperatures and concentrations. 


pression of the hydrate will therefore be = (m + 18n), or 


0°160°. According to the formula d, = 
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Supersaturated Solutions. By A. Pormirzin (J. Russ. Chem. 
Soc.). See p. 333. 


Rate of Chemical Change. By G. Gore (Proc. Roy. Soc., 45, 
440—442).—This is a continuation of the author’s experiments on 
the use of the voltaic balance for determining the rate of chemicai 
change in solution (compare Abstr., 1889, 665). Two solutions were 
examined: one containing equivalent quantities of chlorine and 
potassium iodide, the other equivalent quantities of potassium chloride 
and iodine. The general results of the investigation are, that the 
first solution is very unstable and loses energy, partly while being 
mixed, and to a further extent after a time, the change not being 
complete after a lapse of six days at a temperature of 12°. The 
second solution is nearly, but not quite, stable, as it increases slightly 
in voltaic energy after a time. The two solutions ultimately acquire 
a composition represented by 0°23 part of potassium iodide, 74°49 
parts of potassium chloride, 126°8 parts of iodine, and 0°0497 part of 
chlorine. 

The rate of change did not seem to be affected by daylight, but 
two minutes’ ebullition had as much effect in altering the composition 
of the first solution as an interval of six days at the ordinary tem- 
perature. With the first solution, the loss of energy on mixing is 
greater the greater the concentration of the constituents. The loss 
was also greater when the chlorine solution was added to the iodide 
solution than when the reverse order of mixing was adopted. The 
colours of the solutions were in accordance with the above observa- 
tions, that of the first solution being light, and gradually becoming 
darker, that of the second undergoing no appreciable change. 

The “ voltaic balance ” method can be used in measuring the rate of 
change in liquids already mixed. It is simpler and more sensitive 
than thermochemical or colorimetric methods, and can be used for 
colourless liquids. a | A 


Determination of Affinity Coefficients. By M. Conrap and C. 
Brickner (Zeit. physikal. Chem., 4, 631—657; see this vol., p. 4).— 
The authors have studied the action of the alkyl oxides of sodium and 
potassium on the chlorides, bromides, and iodides of organic radicles. 
The relation between the coefficients obtained is found to depend on 
the nature of the alkyl oxide and of the halogen, but is independent of 
the metal. Thus, for the ethoxide of sodium or potassium the rela- 
tions between the affinity coefficients, that of the propyl compound 
being in each case taken as unity, are as follows :— 


Propyl. Ethyl. | Allyl. Benzyl. 


- 65°70 126-5 
3°24 61°34 120°1 
2°85 | 54°34 93-95 
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The coefficients of the other groups approach that of the propyl as 
the atomic weight of the halogen with which they are associated 
increases. 

If, however, the action of the potassium salt be compared with that 
of the sodium salt, the former is found to have the greater activity, 
for, setting that of potassium ethoxide in each case at 100, that of 
sodium ethoxide becomes for allyl chloride 79°0, and for benzyl 
chloride 83'4. 

The comparative activities of chlorine, bromine, and iodine, putting 
that of the iodide in each case as 1000, are shown by the following 
numbers :— 


Iodide. | Bromide. Chloride. 


PRODI. 0c nc ccceccccccccescees 1000 473 7°63 
DATRGE no da 60 6000-00 60000000 10 00 1000 532 9-23 
Benayl 2.0.0. cccecccccccccece 1000 604 10°28 


Methyl bromide shows an exceptional behaviour, and is found to 
have an activity greater than that of the iodide. H. C. 


Increase in Chemical Energy at the Free Surface of Liquid 
Substances. By W. Sprine (Zeit. physikal. Chem., 4, 658—662).— 
The author shows, by various experiments, that there exists at the 
free surface of any liquid a layer which possesses a superior chemical 
activity to that of the rest of the liquid. For instance, if a prism of 
calespar be immersed to about half its length in hydrochloric acid, 
the action at the surface is so vigorous that in a short space of time 
the prism is cut in two, and the lower half sinks in the acid. No 
satisfactory explanation for these facts can be given. H. C. 


Chemical Energy at the Surface of Liquids. By J. Becuxotp 
(Zeit. physikal. Chem., 5, 63).—The phenomena observed by Spring 
(preceding abstract) are explained by the author on the assumption 
that the liquid at the surface on dissolving some of the crystal becomes 
denser and sinks in the solution down the sides of the crystal, thus 
protecting the lower portion from the action of the solvent, and also 
making way for fresh quantities of the latter at the surface. If in the 
calespar experiment the upper portion of the prism be coated with wax, 
and the whole then immersed vertically in the acid, the prism will 
now be cut in two at the boundary of the wax coating, although this 
is far below the surface of the liquid. i 


Isomorphism. By J. W. Rercers (Zeit. physikal. Chem., 4, 
593—630 ; compare Abstr., 1889, 931).—This paper contains a study 
of the isomorphism of the nitrates of the alkali metals and of silver 
by means of the specific gravities of the mixed salts. The nitrates of 
ammonium, potassium, thallium, and silver crystallise in the rhombic 
system, those of sodium, lithium, rubidium, and cxsium in the hexa- 
gonal system. Sodium and silver nitrates form an isodimorphous 
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series, hexagonal crystals being formed containing as much as 52°57 per 
cent. of silver nitrate, and rhombic crystals containing up to 0°8 per cent. 
of sodium nitrate from mixed solutions of the two salts. Isodimorphism 
is also observed with mixtures of the other nitrates, although not 
quite to as marked a degree as in the above example. The author 
concludes from this that, although a salt may crystallise in some stable 
form, it is capable of existing in an indefinite number of unstable 
modifications, and that polymorphism, far from being the exception, 
is probably the rule for all solid chemical substances. H. C. 


Inorganic Chemistry. 


Apparatus for Distillation under Reduced Pressure. By 
H. Gautier (Bull. Soc. Chim. (3), 2, 675)—To the base of a wide 
glass tube, smaller tubes are fused in such a way that by the rotation 
on an upper accurately-ground tube carrying the delivery tube of the 
condenser, the latter may be successively approximated to their upper 
orifices and several flasks be filled without vitiating the vacuum. 

T. G. N. 

Colour and Spectrum of Fluorine. By H. Morssan (Compt. 
rend., 109, 937—940).—Fluorine in small quantities seems to be 
colourless, but when examined in a platinum tube 50 em. in length, 
with plane ends of colourless fluorspar, it is seen to have a distinct 
greenish-yellow colour, paler than that of chlorine and decidedly 
yellower. A column of the gas 1 metre in length shows no definite 
absurption bands. 

If a small quantity of water is introduced into the tube containing 
the fluorine, it is decomposed with formation of hydrogen fluoride and 
ozone, the latter having the deep indigo-blue colour described by 
Hautefeuille and Chappuis. 

Salet compared the spectra of silicon fluoride and silicon chloride 
and described the spectrum of fluorine as consisting of five lines in 
the red. The author employed a platinum tube closed by transparent 
stoppers of fluorspar and provided with sparking wires of platinum 
and of gold. He examined the spectra when the tube was filled with 
air and when it was tilled with fluorine, making observations with both 
the gold and platinum electrodes, and he also examined the spectra of 
hydrogen fluoride, silicon fluoride, and phosphorus trifluoride. The 
lines common to all these spectra are regarded as the lines due to 
fluorine, and their wave-lengths are as follows :—very faint, 749, 740, 
734; faint, 714, 704, 691, 687°5, 685-5, 683°5; strong, 677, 640°5, 634, 
623. Salet gives the wave-lengths of two feeble lines as 692 and 686, 
and of three strong lines as 678, 640, 623. 

The spark spectrum of hydrogen fluoride contains several very 
broad and indistinct bands in the orange and the violet, but their 
wave-lengths could not be determined. C. H. B. 

VOL, LVIL. 2 
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Formation of Ozone during Rapid Combustion. By O. Lorw 
(Ber., 22, 3325—3326).—Ilosvay comes to the conclusion (Bull. Soc. 
Chim. [3], 2, 360—377) that ozone is never formed during rapid 
combustion. The author has clearly obtained the odour of ozone 
when a rapid current of air was blown across the upper part of a 
flame. This is especially noticeable with a Bunsen burner. Thann 
and Schnauss have made similar observations (Jahresb., 1870). 

es | 

Composition of Water. By Lorp Rayteicu (Proc. Roy. Soc., 
45, 425—430).—This paper is a continuation of the author's re- 
searches on the relative densities of bydrogen and oxygen (compare 
Abstr., 1888, 643). Various attempts were made to obtain lighter 
hydrogen than hitherto, especially by means of aluminium in alkaline 
solution, but without success. The gas was also purified by absorp- 
tion with palladium so as to free it from nitrogen, but the hydrogen 
was no lighter than before. In the author’s previous researches, the 
composition of water was determined by combining the ratio of 
densities with that found by Scott (Abstr., 1888, 411) for combina- 
tion by volume. In this paper, experiments are described in which 
the combining proportions are determined by direct weighing. The 
gases were weighed in glass globes, from which they were exhausted 
by means of Sprengel pumps, first into a mixing chamber and thence 
into a eudiometer. The manipulative difficulties were very great, 
owing to the necessity of maintaining the gases in approximately 
equivalent proportions. When sufficient quantities of the gases had 
been pumped out, the flasks were again weighed, the (calculated) 
weight of the residual gas (generally oxygen) in the eudiometer being 
deducted from the weight of the gas taken. A mean of five experi- 
ments gave 15°89 as the atomic weight of oxygen after allowing for 
the effect of pressure on the glass globes (loc. cit.). This result is 
somewhat lower than the value (15°91) obtained from the relative 
densities of hydrogen and oxygen and Scott’s combining ratio by 
volume. The residual gas (from 2000 c.c. of mixed gases) was 
analysed, and was found to contain 0°1 ¢.c. of nitrogen and 0°05 c.c. of 
carbonic anhydride. As these gases were probably contained in the 
oxygen, their effect is negligible. The water of combustion was 
examined for nitric acid with negative results. me. &. &: 


Thiosulphates. By A. Fock and K. Kuiiss (Ber., 22, 3310—3316 ; 
compare this vol., p. 210).—The authors have prepared the following 
thiosulphates :—Sr,S8,0, + H,O, MgS,0,; + 6H,O, NiS.O, + 6H,0, 
CoS,0; + 6H,O0, and Fe,S,0,; + 5H,0; the crystal measurements of 
the salts are given. F. 8. K. 


Preparation of Nitrogen. By Berrnetor (Bull. Soc. Chim. [3], 
2, 643—645).—Nitrogen obtained by the action of copper and 
ammonia solution on air is always contaminated by ammonia and 
traces of nitrite, which are best removed by passing the gas first 
through aqueous potash and then through sulphuric acid, the final 
traces of oxygen being absorbed by chromous chloride solution. The 
usual order is thus reversed, because sulphuric acid decomposes the 
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nitrite to form traces of nitrogen dioxide, which are not absorbed by 
the potash. T..G. N. 


Freezing Points of Arsenic Chloride and Stannic Chloride. 
By Bresson (Compt. rend.,109,940—941).—Arsenic trichloride carefully 
purified from excess of chlorine solidifies at —18° with very consider- 
able contraction, and crystallises in white, nacreous needles. If, how- 
ever, the chloride is saturated with chlorine at 0°, the product does 
not solidify above —30°, but at this temperature it freezes with very 
great contraction. At —30° the arsenic chloride will absorb a much 
larger quantity of chlorine, yielding a yellow liquid which does not 
solidify at —60°. If this liquid, cooled to —50°, is thrown into water, 
a large volume of chlorine is liberated, and the solution contains arsen- 
ions acid and not arsenic acid; it follows that no arsenic penta- 
chioride is formed. If liquid chlorine at —35° is brought in contact 
with arsenic chloride at the same temperature, and the temperature 
is allowed to rise slowly, the arsenic chloride melts, and the two 
liquids gradually mix by diffusion without any development of heat 
or any other evidence of combination. 

Stannic chloride free from excess of chlorine solidifies at —33°, 
and forms small, white crystals. Like arsenic chloride, it absorbs 
large quantities of chlorine at a low temperature, with considerable 
increase in volume, and the freezing point of the solution is much 
lower than that of the stannic chloride. C. H. B. 


Preparation of Boron. By H.C. ©. Maiscu (Chem. Centr., 1889, 
ii, 905; from Chem. tech. Centralanzeiger, 7, 359—360, 369, 379).— 
The author has prepared boron by reducing anhydrous borax with 
magnesium powder: 8 grams of magnesium and 15 grams of borax 
are suitable proportions. J. W. L. 


Reduction of Oxygen Compounds by Magnesium. By C. 
Winker (Ber., 23, 44—57).—The exceptionally high heat of com- 
bustion of magnesium has led the author to examine the action of 
the powdered substance on the oxygen compounds of a large number 
of metals. In this paper the results are given so far as Mendeléeff’s 
first group is concerned. 

In the case of the alkali metals, the carbonates were employed as 
with the exception of lithium oxide, the oxides of these metals can 
only be obtained pure with difficulty, but in the other cases the oxides 
were used. Sufficient magnesium powder was added to combine with 
the whole of the oxygen present in the carbonate or oxide; the latter 
being carefully dried by ignition, and intimately mixed in a warmed 
mortar with the necessary quantity of magnesium powder. After 
making a preliminary examination with very small quantities, to 
ascertain the behaviour of the mixture on heating, a somewhat larger 
quantity was heated in a tube closed at one end, over the flame of an 
ordinary burner, or, if necessary, by a blowpipe. 

Iithium.—The reaction takes place below a red heat, and is ex- 
tremely violent; with 0°2 gram, an explosion takes place, and the tube 

22 
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is destroyed. With smaller quantities, the whole becomes red-hot, but 
the tube remains intact. The product has no metallic appearance, but, 
evolves hydrogen when placed under water, and must therefore con- 
tain lithium. 

Sodiwm.—The mixture becomes first black, and when a red heat is 
reached, a violent reaction takes place, a bright sodium flame issuing 
from the mouth of the tube, the interior of which becomes coated 
with a mirror of metallic sodium. Part of the mixture is ejected 
from the tube, whilst the residue consists of carbon and magnesia. 
The reaction does not succeed equally well in all cases. If freshly 
ignited magnesia be added, a mixture of magnesia, charcoal, and 
sodium is obtained, which decomposes water violently, and ignites 
the evolved hydrogen. 

Potassium.—The reaction in this case proceeds much more quietly, no 
violent evolution of potassium taking place under any circumstances, 
and the temperature necessary to commence the reaction appears 
also to be lower than with sodium. The mixture is preferably heated 
in a porcelain boat in a current of hydrogen, the potassium condensing 
as a mirror on the cooler parts of the tube. The residue consists of 
magnesia and charcoal, and has only a slightly alkaline reaction, 
showing that the potassium is completely driven off. This method 
might perhaps be employed as a technical method for the preparation 
of potassium, but it has the disadvantage that no gas is formed to 
carry forward the potassium vapour, and the formation of the explo- 
sive compound of carbon monoxide and potassium is not avoided. 
The formation of this compound is due to the fact that two atoms of 
oxygen are more readily given off than the third, and if 1 mol. of 
potassium carbonate be heated with 2 atoms of magnesium, this com- 
pound and magnesia are the sole products; the author therefore 
concludes that it has the formula COK,. If sufficient magnesium is 
present to combine with all the oxygen, the explosive compound 
is only formed when the mixture is heated gradually, and to a mode- 
rate temperature. 

Potassium hydroxide is also readily reduced by magnesium, and in 
this case the above explosive compound cannot, of course, be formed. 
When the mixture is heated in a tube closed at one end, a somewhat 
violent reaction takes place, hydrogen being evolved, and a mirror of 
metallic potassium formed. If a few grams be heated in a current of 
hydrogen, the reaction is so violent as to become dangerous, but a 
mixture of 36 parts of potash, 24 parts of magnesium powder, and 
56 parts of magnesia may be heated without any risk, the metal 
distilling over quietly, and a residue of magnesia remaining 
behind. The reaction might also be moderated by allowing the fused 
potash to flow on to heated magnesium bars. Wither method would 
probably enable potassium to be obtained much more cheaply than at 
present. 

Rubidium.—The carbonate of this metal behaves with magnesium 
in a manner very like that of potassium carbonate. Heated in a tube 
closed at one end, the reaction commences at a moderate red heat, 
and a mirror of metallic rubidium is obtained. The latter is also 
furmed when the mixture is heated in a porcelain boat in a current of 
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hydrogen. The residue, which also contains rubidium, decomposes 
water with violence, and takes fire in the air. Metallic rubidium is 
most readily prepared by this method. 

Cesium.—The mixture of cesium carbonate and magnesium 
powder blackens on heating from separation of charcoal, but no 
metallic cesium is obtained even in the blowpipe flame. Small 
quantities of potassium and rubidium contained as impurities are 
volatilised, so that it is thus possible to separate these metals from 
cesium. The residue consisted of unaltered magnesium, magnesia, 
charcoal, and cesium oxide. 

Copper.—Cuprous oxide is acted on by magnesium at a moderate 
heat, with a hissing noise, the mixture being partially ejected from 
the tube. The residue consists of a mixture of copper and magnesia. 
Cupric oxide and magnesium explode violently on heating, the tube 
being destroyed. 

Silver.—Silver carbonate and magnesium unite with a slight ex- 
plosion, the contents of the tube being ejected, but the tube remains 
intact. With silver oxide, the reaction is much more violent, and a 
loud explosion takes place. 

Gold.—When aurons oxide and magnesium are heated, the former 
quietly decomposes into gold and oxygen, the magnesium taking no 
part in the reaction. 

From these results it follows. that the observation of Warren (this 
vol., p. 195) that magnesium does not reduce the alkalis and alkaline 
earths, is incorrect. With the exception of cesium, all the alkali 
metals are reduced, the intensity of the reaction decreasing with the 
increase of atomic weight. In the sub-group the reverse is the case, 
the apparent exception in the case of gold being due to the insta- 
bility of its oxide at high temperatures. H. G. C. 


Some Properties of Sodium Perchlorate: Supersaturated 
Solutions. By A. Poritirzin (/. Russ. Chem. Soc., 21, 258—274).— 
This salt was investigated by Serullas and by Penny, who found that 
it forms deliquescent, rhombic crystals (not rhombohedra, as quoted 
in Gmelin~Kraut. Handb., ii, 1, 211).  Potilitzin prepares sodium 
perchlorate from perchloric acid and sodium hydroxide prepared from 
sodium. After separating the ferric oxide and alumina, the salt is 
treated with an excess of perchloric acid, in order to destroy the 
chlorate and chloride, which are always present in traces. At the 
ordinary temperature, the salt NaClO,,H,O crystallises in lanceolate 
prisms belonging to the rhombic system; it becomes anhydrous at 
45—50°, and at or above 54° the anhydrous salt crystallises out from 
saturated solutions in the form of long, rectangular prisms. Neither 
kind of erystal is hygroscopic, but the weight of the anhydyzous salt 
increases slightly on exposure to air. The same anhydrous salt 
separates out frem supersaturated solutions at the ordinary tempera- 
ture. A supersaturated solution contains not only the anhydrous, but 
also the hydrated salt, as seen from the fact that the solution solidi- 
fies on contact with a crystal either of the hydrated salt, or of the 
anhydrous salt the surface of which has been converted into the 
hydrated salt by plunging it for a short time into water. The crys- 
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tals of the anhydrous salt alone do not cause crystallisation, but dis- 
solve in a supersaturated solution. 

The author discusses the different views on supersaturated solutions, 
and shows that the mechanical theory of heat alone (Coppet) does 
not explain why certain salts form supersaturated solutions whilst 
others do not. Again, Shtcherbatcheff’s view, that the supersaturation 
of a solution is due to the formation of a lower hydrate having a 
greater solubility, does not explain the existence of supersaturated 
solutions of anhydrous salts. The third view, according to which 
a supersaturated solution is one of the anhydrous salt, is of 
older date, and has been defended especially by Nicol (Trans., 
1887, 389, &c.). The author shows that this hypothesis is not in 
accordance either with the change of specific gravity which takes 
place on dissolution and on dilution of solutions; with thermal data 
connected with the formation of hydrates and the dissolution of 
hydrated, dehydrated, and anhydrous salts; with the colour pheno- 
mena occurring on dilution or change of temperature; or with the 
change in the coefficients of refraction and other properties of salt 
solutions. ‘The author shows that the values of the heats of formation 
of chlorides in solution from R,O or RO and 2HC! are not identical, 
as assumed by Nicol, but that the largest value (27,900 cal.) corre- 
sponds with calcium chloride, which, according to Riidorff, exists in 
solution as CaCl,,6H,O. Nicol’s views do not explain the existence of 
solutions of anhydrous salts and of such substances as sulphur. The 
author shows that, in accordance with Mendeléeff’s views on solutions 
in general, the supersaturated solutions of salts undoubtedly contain 
the salt in the state of several (probably of all possible) hydrates, as 
well as in the form of the anhydrous salt; the relative quantity of 
these changing with varying dilution and temperature. Such soiu- 
tions can be formed only by the substance forming compounds which 
are either isomeric or of different composition, and differ in their 
solubility and crystalline form. B. B. 


Allotropic Silver. By M. C. Lea (Amer. J. Sci. [3], 38, 
237—240 and 241).—The three allotropic forms of silver previously 
described (this vol., p. 210) are merely the most stable forms amongst 
a very large number. Modifications were also obtained the body 
colours of which were blue, many different shades of green, red, 
yellow, and purple. In one casea soluble modification yielding an 
intense yellowish-brown solution was obtained, but on addition of 
sodium phosphate this changed to bright scarlet, and afterwards de- 
colorised with separation of a purple precipitate, and the latter 
became bluish-green when washed on the filter. 

Blue allotropic silver is very stable, and may be kept in the moist 
state for a long time without undergoing any change, but the gold- 
coloured modification always tends to pass into normal grey silver, 
especially in presence of the mother liquor or of water. The change 
is produced even by friction of the particles of the dried substance 
with one another. Both modifications evolve oxygen with hydrogen 
peroxide. 

Both the blue and the golden modifications are attacked by sub- 
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stances which have little action on normal silver. Not only solutions 
of the halogens, and chlorinating or brominating mixtures, but also 
alkaline sulphides, potassium permanganate and ferrocyanide, and 
phosphorous acid produce brilliant blue, green, red, or purple colora- 
tions when brushed over dry films of the allotropic silver. Auric, 
stannic and platinic chlorides do not give these colour reactions, and 
the haloid salts of the alkalis also give no colours but convert the 
allotropic silver into normal silver. 

Pure preparations of the blue allotropic silver are converted into the 
yellow modification by the action of light (compare loc. cit.), and 
afterwards, if the exposure is continued, into grey normal silver. 

If a small crystal of iodine is placed on a film of allotropic silver, it 
produces brilliantly coloured interference rings. C. H. B. 


Darkened Silver Chloride not an Oxychloride. By M.C. Lza 
(Amer. J. Sci. [3], 38, 356—361).—Pure silver chloride was ‘fused 
and poured into refined petroleum, in which it solidified. When ex- 
posed to light under the petroleum, the silver chloride immediately 
blackened, and the author regards this result as proof that darkened 
silver chloride does not contain oxygen, and therefore is not an 
oxychloride. 

Pure silver reduced by means of cadmium was heated nearly to 
redness, and whilst very hot was dropped into petroleum. A small 
quantity of iodine was then added, and as it dissolved in the petroleam 
it combined with the silver, until after some time no free iodine re- 
mained, and the silver had been converted into a black photo-iodide, 
which from the conditions of its formation could not be an oxy-salt. 

Any satisfactory theory must explain the period of so-called in- 
duction when silver chloride is exposed to light, and the fact that the 
decomposition of the silver chloride is incomplete even after prolonged 
exposure. According to the author, the period of induction corre- 
sponds with the formation of an almost colourless photochloride 
(Abstr., 1888, 1), which is much more sensitive than the normal chloride, 
and rapidly darkens after it has once been formed. The decomposition 
of the silver salt is limited by the reconversion of the subchloride or 
photochloride into normal chloride by the chlorine liberated from the 
adjacent particles of chloride which are acted upon by light. 

C. H. B. 


Peculiar Crystalline Alloy of Copper, Tin, and Lead. By 
A. Frencu (J. Soc. Chem., Ind., 8, 36—37).—This crystalline alloy 
was found within a cavity in the bottom of a cupola furnace, which 
was being put off after having been used for lead-smelting. The 
crystals form plates, and flat, lengthy, four-sided prisms. They resist 
atmospheric oxidation, and are not affected by strong sulphuric or 
hydrochloric acids. Hot nitric acid attacks them, but there are 
smaller crystals amongst them which resist this action. Analysis 
gave— 

Insoluble 
Pb. Cu. Sn. Sb. Fe. Si. 8S. im HNO. Total. 
66°39 11:32 1022 370 075 209 053 450 10000 
D. B. 
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Ternary Alloys. By C. R. A. Wricut and C. Trompson (Proc. 
Roy. Soc., 45, 461—481).—If tin, lead, and zinc are melted together 
and left at rest in a fused condition, no separation takes place if the 
proportion of tin exceeds a certain amount, but if the quantity of tin 
is less than this, the alloy separates into two layers, like certain mix- 
tures of alcohol, ether, and water, each layer consisting of a ternary 
alloy of the above three metals. The authors have examined the nature 
of this separation, and the composition of the alloys under different 
conditions. The method of experiment consisted in maintaining the 
fused mixture at a temperature of 600—700° for some hours, care 
being taken to avoid convection currents, and aualysing the two 
layers, which were usually quite distinct. In order to obtain separa- 
tion, the proportion of tin must not exceed gths by weight of the whole. 
The heavier alloy consists of a saturated solution of zinc in lead 
containing tin, the lighter consists of a saturated solution of lead m 
zine containing tin. The two alloys always correspond with two con- 
jugate points on the solubility carves of zinc in lead-tin, and of lead 
in zine-tin. The tin does not distribute itself equally in the two 
alloys, except when present in a particular proportion, which varies 
with the ratio of zinc to lead. With less tin than this, the lighter 
alloy takes up the excess of tin; with more, the heavier takes up the 
excess. Consequently an indefinite number of mixtures may be pre- 
pared in which the heavier alloy will always be the same, the lighter 
alloy varying in composition, whilst in another set the lighter alloy 
will remain constant, the lower varying. In the absence of tin, lead 
dissolves zinc forming an alloy containing 1°24 per cent. of zinc, and 
zinc dissolves lead forming an alloy containing 1°14 per cent. of lead. 

H. K. T. 

Compounds of Vanadic Pentoxide with Sulphuric Acid. 
By L. Miinzine (Chem. Centr., 1889, ii, 908—909).—In a critical essay 
on the various compounds of vanadic and sulphuric acids, said to have 
been prepared by several workers, the author considers that the 
anhydrous compounds which Fritsche and Ditti claim to have prepared 
are not obtainable, and that their yellow or orange compound is 
identical with that of Berzelius. Gerland’s octohedral compound, 
V,0;,350s, is identical with Berzelius’s brown compound. 

J. W. L. 


Mineralogical Chemistry. 


Occurrence of Hydrogen Sulphide and Sulphur in the 
Stassturt Salt Deposits. By E. Prewrer (Arch. Pharm. [3], 27, 
1134—1137).—In a new shaft sunk near Giisten, compact anhydrite 
was passed through at adepth of 105 to 133 metres; the salt clay was 
also regularly and compactly deposited, but at its contact with rock- 
salt it was permeated by strings of crystallised sulphur as thick as the 
finger. KE. Reichardt first explained such an occurrence of sulphur, 
ascribing it to the action of decomposing vegetable matter collected 
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on the shores of the ancient sea, which decomposing substances in 
contact with anhydrite caused the separation of sulphur and the for- 
mation of hydrogen sulphide, whilst the lime set free was converted 
into calcium chloride by the action of magnesium chloride, magnesia 
being deposited. The free magnesia is detectable in the salt clay, 
and the calcium chloride in the secondary product tachydrite. The 
occurrence of sulphur in these deposits affords some confirmation of 
Reichardt’s view of the origin of the gaseous hydrocarbons so fre- 
quently found in quantity in the cavities of the carnallite deposits, 
which he also ascribes to the decomposition of vegetable matter. 
J. T. 

Native Lead from Pajsberg, Sweden. By A. Hampere (Zeit. 
Kryst. Min., 17, 253—263).—Native lead, in distinct crystals, has 
recently been found at the Harstigen mine, near Pajsberg, in Werm- 
land. It occurs only in open cavities, not filled in with calcite. The 
forms observed on the crystals collected by the author were: O, 
coQce, coO, 202, 50, co04. An analysis of the lead crystals failed to 
indicate the presence of any other element. The sp. gr. was found 
to be 11°372. Theauthor is of opinion that the lead has been reduced 
by arsenious acid, as arsenic compounds, especially arsenates, are 
of frequent occurrence in the Wermland mines. B. H. B. 


Fluorspar, Opal, Amber, and Diamond. By G. F. Kunz 
(Amer. J. Sci. [3], 38, 72—74).—The author describes some crystals 
of fluorspar found in a cave in Archean limestone at Macomb, St. 
Lawrence Co., New York. The cave contained at least 15 tons of the 
mineral, the crystals being simple cubes of a uniform, light, sea-green 
colour. The author also describes specimens of a very remarkable 
amber from an unknown locality in Southern Mexico. The colour is 
a rich golden-yellow, and the mineral exhibits fluorescence similar to 
that of uranine. A specimen of fire opal was found near John Davis 
River, Oregon. It is the first opal found in the United States that 
exhibits colour. In conclusion, the author notes that a small 
diamond is said to have been found in Russel Co., Kentucky. 

B. H. B. 

Artificial Copper-bismuth-glance. By R. Scuyerper (J. pr. 
Chem. [2], 40, 564—573; compare Abstr., 1889, 354).—One gram 
of finely powdered potassium bismuth sulphide, K,S,Bi,S;, prepared 
by fusing powdered bismuth (1 part) with potassium carbonate 
(6 parts) and sulphur (6 parts), 1s put into a flask (50—60 c.c.), 
which is then filled with a feebly ammoniacal solution of 0°235 gram. 
of cuprous oxide in hydrochloric acid, and well shaken. After 8 or 
10 days the solution becomes colourless, and a nearly black powder 
settles down; this is a mixture or compound of cuprous sulphide, 
bismuth sulphide, potassium sulphide, and bismuth trioxide ; it is 
put into a flask which is filled with a mixture of equal quantities of 
fresh hydrosulphuric acid and dilute hydrochloric acid (1:20), and 
well shaken. The resulting powder is found to have the same com- 
position as copper-bismuth-glance, and when it is fused assumes the 
light-grey colour and crystalline fracture of the natural mineral. Its 
specific gravity at 15° is 610, that of the natural mineral being 
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5°137—5'263 according to Weisbach, and 623—6°38 according to 
Frenzel. 

Copper-bismuth-glance is also artificially obtained by fusing cuprous 
sulphide with bismuth sulphide (equal mols.). It is thus evident 
that the rational formula of this mineral is Cu,S,Bi,8;. 

By passing hydrogen sulphide through a mixture of cuprous 
chloride (3 mols.) with bismuth trichloride (2 mols.), and fusing the 
precipitate formed, artificial copper-bismuth ore (Wittichenite), 
3Cu,8,Bi,8;, is obtained. 


Metallurgical Products from the Mechernich Lead Works. 
By A. Brann (Zeit. Kryst. Min., 17, 264—268).—Some crystals 
from the Mechernich lead furnaces were examined by the author, 
and two types are described in detail. The crystals of the first type 
were flat, triangular, and irregular, and exhibited a perfect metallic 
lustre and steel-grey colour. They were found to be twinned 
octahedra of the regular system, and to give on analysis the following 


results :— 
Ss Cu. Pb. Fe. Total. 


18°43 49°73 18°47 13°41 100°04 

This is evidently an isomorphous mixture of Cu,S, Fe,S, and PbS. 
A mineral crystallising in the regular system with the composition 
2PbS + Cu,S (cuproplumbite) is known, as are also regular crystals 
of artificially prepared copper-glance. This metallurgical product is 
consequently chiefly of interest on account of its crystallising in the 
regular system in the presence of so much iron as Fe,S. 

The crystals of the second type appear to be distinct oetohedra. 
Analysis gave the following results :— 


Sb. Pb. Cu. Ni. Co. Fe. 8. Total. 
32°80 = 19°32 41°25 460 048 0°27 0°66 99°38 


This the author considers to be an isomorphous mixture of 


NiSb,PbS and Cu.8,PbSb, and Cu,Sb. B. H. B. 


Preparation of Crystallised Iron Disulphide (Iron Pyrites). 
By E. Guarzet (Ber., 23, 37—40).—Iron pyrites may be artificially 
prepared by the action of phosphorus pentasulphide on ferric chloride. 
For this purpose, a mixture of ferric chloride (50 grams) and phos- 
phorus pentasulphide (25 grams) is carefully heated in a retort as long 
as thiophosphory] chloride distils over rapidly, and then strongly heated 
until the evolution ceases entirely. On cooling, a greyish-white mass 
is formed under a crust of unaltered ferric chloride and phosphorus 
pentasulphide, which may readily be detached. The mass is then 
treated with water, which removes ferrous chloride, and the residual 
mixture of iron pyrites and lighter impurities sifted and washed to 
remove the latter. The reaction is represented by the equation— 


6FeCl, + 2P.8, = 3FeCl, + 3FeS, + 4PSC\. 


The iron pyrites thus obtained forms microscopic, sharply-developed 
crystals, consisting of pentagonal dodecahedra or cubes, or combina- 
tions of these, and also combinations of the pentagonal dodecahedron 
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and octohedron, The yield is very guod, but considerable quantities 
are lost in the washing process. H. G. C. 


Minerals from the Tyrol and other Localities. By H. v. 
Foutton (Jahrb. f. Min., 1889, ii, Ref. 414—420; from Jahrb. k.k. 
geol. Reichsanst., 38, 1—33).—This memoir is divided into nine 
heads. The first deals with the minerals found at Hall, in the Tyrol, 
the minerals described being galena, breunerite, and bloedite. Of 
the last two, a number of analyses are given. The second section 
is devoted to a description of the brucite which occurs with car- 
bonates of calcium, magnesium, and strontium at the Steinpass, near 
Imst, in the Tyrol. The specimen examined so closely resembled 

urhofian, that the author was induced to examine that mineral from 
Gurhof, Windhof, and Altenberg. The results of the analysis of 
the specimen from Windhof showed it to be composed of 480 per 
cent. of serpentine, 89°00 per cent. of calcium and strontium carbonate, 
3°89 per cent. of magnesium carbonate, and 1°48 per cent. of magne- 
sium hydrate. A product of the alteration of serpentine so rich in 
lime is remarkable, and it would beof interest to know whether other 
serpentines when altered actually yield magnesium hydrate. 

The remaining sections deal with (3) realgar from Wolfsberg, in 
Carinthia; (4) minerals from Truskawiec, in Galicia; (5) minerals 
fiom K6ézép-hegy, near Rosenau, in Upper Hungary; (6) quartz 
from Bereghszasz, (7) siderite in the opal of Nagy Laaz, in Hungary ; 
(8) similarity of the Japanese and Greek glaucophane rocks; and 
(9) similarity of the eruptive rocks of the province of Karassi, in 
Asia Minor, and those of Schemnitz, in Hungary. B. H. B. 


Plattnerite from Idaho. By H. A. WueeLer (Amer. J. Sci. [3], 
38, 79).— The author notes a new occurrence of plattnerite (lead 
dioxide) from one of the lead mines of the Coeur d’Aléne district, 
Idaho. The specimen was irregular, massive, and of an iron-black 
colour, with a chestnut-brown streak. The hardness is 5 to 5°5, and 
the sp. gr. 9°411. Analysis gave the following results :— 


PbO,. Si0>. Fe,05. Total. 
96°63 1:62 112 99°37 


The percentage of lead is 83°69. This rare mineral is called a doubt- 
ful species in Dana’s System of Mineralogy,(compare next abstract). 
B. 


H. B. 


Plattnerite from Idaho, By J. D. Hawkins and E. N. Hawkins 
(Amer. J. Sci. [3], 38, 165—166).—Two analyses of plattnerite from 
a mine near Wallace, Shoshone Co., Idaho. The results were as 
follows :— 


PbO, ZnO. iO, Al,Os. FeO3. _—‘Total. 
90°99 0°07 2°68 0:28 5°69 99°71 
a 


91:03 0°07 3°00 5°86 99°96 
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The sp. gr. of the powdered mineral is 7°25, which seems to be more 
in accordance with the sp. gr. of massicot (8°0) than with that given 
by Wheeler (preceding abstract). The specimen was found in a 


fissure vein in quartzite, and appears to be a direct alteration from 
galena. B. H. B. 


Urao (Natural Soda). By T.M.Cuatarp. (Amer. J. Sci. [3], 
38, 59—64).—The salts described by the author were obtained 
by the spontaneous solar evaporation of the water of Owen’s Lake, 
California, and consequently are regarded as minerals. The urao of 
Venezuela, analysed by Boussingault, is an almost theoretically pure 
salt, showing only a small loss of water and a trifling increase of 
sodium hydrogen carbonate. The existence of a native sodium sesqui- 
carbonate, Na,CO;,2NaHCO;+3H.0, to which the name of trona 
has been given, rests on an analysis by Klaproth, and to this mineral 
the numerous published analyses of natural sodas have been referred. 
A recalculation of these analyses shows that none of them agree with 
this formula, but that the salts were uraos, with a widely varying 
excess of one or the other of the two carbonates. Additional proof 
was afforded by the fact that the artifical salt produced by Winkler’s 
method was a urao with an excess of sodium hydrogen carbonate. 
Thus, there is no such salt, either natural or artificial, as sodium 
sesquicarbonate, but the true salt has the formula Na,CO;,NaHCO,; + 
21,0, although the presence of an excess of sodium hydrogen carbonate 
may occasionally give results approaching the composition of a sesqui- 
carbonate. The five salts of which analyses are appended were obtained 
from Owen’s Lake. Nos. 1 and 2 are from the same specimen, and 
were formed in an artificial ground vat, No. 1 being well crystallised 
and translucent, sp. gr. 2°1473, and No. 2 the undissolved portion of 
the first product. No.3 was formed on a branching grass-root. No. 4 
is from a small lagune on the east side of the lake. No.5 was formed 
in a vat which was dug in the beach, and allowed to fill with per- 
meating water from the surrounding soil. 


Be 2. . 4. 5. 

Insol. inorganic. 0-02 0°22 " 0°40 4°10 

— ‘1: 0-12 0°27 

-- 0-10 0:09 0-04 
— 0:06 
-- 0-02 
—_ trace 
40°99 ‘$ 40-08 
0°19 i “75 0°21 
0°70 ; ; 0°63 
38°13 5° 37°50 
20°07 rf 19°94 


100-10 “ 99-05 
0-04 )- 0-05 


100°06 J9° 99°00 
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Each of these samples is urao, differing very slightly from«the 
theoretical figures— 


Na;CO,. NaHCO. H,0. 
46°96 37°17 15°93 


A series of experiments was undertaken in order to determine the 
conditions under which urao is formed. In no case, no matter 
what the relative proportions of the salts might be, was any other 
mixed carbonate but urao obtained. It is therefore remarkable that 
this salt, which seems to be the natural form of sodium carbonate, 
should either not be mentioned in treatises on the sodium salts, or be 
confounded with another which does not appear to exist at all.’ 


B. H. B. 


Kaliborite,a new Boron Mineral. By W. Ferir (Chem. Zeit., 
13, 1188).—In the mines at Schmidtmannshall, near Aschersleben, 
not only are boracite, pinnoite, and stassfurtite found in the upper 
layers of the kainite, but there is also another mineral present, in 
fragment, either quite pure or associated with the above miuerals. 
Disregarding the 1 to 2 per cent. of sodium chloride it contains, it 
has the following composition :— 


K,0. MgO. B,O,. H,0. 
6°48 12°06 57°46 24-00 = 100 


from which is deduced the complex formula— 


K,MgyBy,0¢3 + 39H,0, or 2K.B;O. + 9MgB,O, + 39H.0. 


This new mineral is called kaliborite ; itssp. gr.is 2°05, and superficially 
it resembles pinnoite, but its fracture resembles that of kieserite, and, 
like the latter mineral, it falls to powder under water ; this is attributed 
to the solution of the small proportion of sodium chloride which prob- 
ably actsasacement The powder consists of microscopic, colourless, 
sharp-edged granules, clear as water, but on which crystalline faces 
cannot be detected. The mineral is slightly soluble in water yielding 
an alkaline solution, but is not decomposed by it; it dissolves readily 
when warmed with mineral acids. Before the blow-pipe, it fuses with 
difficulty to a colourless glass. 

It is suggested that kaliborite is formed from pinnoite, the strong 
potash solutions in the mine abstracting magnesium and introducing 
potassium, for although laboratory experimeuts have failed to produce 
kaliborite by soaking pulverised pinnoite in saturated solutions of 
potassium chloride, yet under the conditions in the earth it may be 
probable, and a fragment was found consisting of pinnoite grown on 
boracite, a portion of the former being covered over with a layer of the 
new mineral, 2 to 10 mm. thick. D. A. L. 


Descloizite from new Localities. By W. F. Hittesranp (Amer. 
J. Sci. [3], 3'7, 434—439).—The author gives the three following 
analyses of descloizites from new localities in America :— 
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PHO. CuO. FeO. ZnO. V,0;. As,0;. P,0;. HO. Cl. 
I. 55°93 1:15 0-70 15°94 20°80 0°32 027 437 — 
IL. 56°01 1:05 © 07 17°73 20°44 094 026 245 0°04 
III. 57°00 11°21 trace 419 1979 1:10 O19 250 0-07 


SiO, CaO. MgO. K,O. Na,0O. CO;. Total. 
I. 018 010 006 = = oa 99°82 
Il. 101 004 0-03 = 100°07 


Ill. 080 101 004 O10 O17 082 98:99 


No. I is a friable, uncrystallised material, from Mayflower Mine, 
Beaverhead Co., Montana. It has a dull-yellow to pale-orange colour, 
and consists chiefly of a vanadate. The percentage of water is double 
that required by descloizite, R.(OH)VO,; but this is not considered 
sufficient cause for separating the mineral from descloizite, although 
the close agreement of water-determinations made on different samples 
appears to indicate the correctness of the formula 

2{R.(OH)VO,) + H,O. 

No. IT, from the Commercial Mine, Georgetown, New Mexico, is 
one of the most interesting occurrences of descloizite known, because 
of the extreme brilliancy of colouring of the mineral. It varies from 
yellow through all shades of orange-red to deep reddish-brown. 

No. III was found in the Lucky Cuss Mine, Tombstone, Arizona, 
as ap incrustation on quartz. Its colour is brown, its hardness 3°5, 
and its sp. gr. 5°88. The low total in the analysis is probably owing 
toa loss of zinc. There can be no doubt that the general formula 
for this vanadate is that of descloizite. It closely resembles the des- 
cloizite of Penfield (Abstr., 1884, 24), the cupro-descloizite of 
Rammelsberg (Abstr., 1885, 731), and perhaps the tritochorite of 
Frenzel (Abstr., 1882, 473). The specific identity of all these sub- 
stances seems highly probable, and it might be well to designate them 
by some distinctive name. For this purpose cupro-descloizite is the 
most suitable. B. H. B. 


Pharmacolite from the Vosges. By E. Janneraz (Jahrb. f. Min., 
1889, ii, Ref. 409; from Bull. Soc. fran. min., 11, 212—215).—The 
crystals found at Sainte-Marie-aux-mines, Vosges, are, as usual, grouped 
radially. They have asp. gr. of 2°535, and, after subtraction of 0°70 
per cent. of silica and 0°35 per cent. of ferric oxide, gave on analysis 
the following results :— 


AsO; P.O, CaO. MgO. 4,0. Total. 

51°05 0°30 24°54 0°50 24°00 100°39 

B. H. B. 

Silicic Acids. By G F. Becxer (Amer. J. Sci. [3], 38, 154— 
157) —The silicic acids usually assumed to be necessary to account 
for the natural silicates are orthosilicic acid, H,SiO,, metasilicic acid, 
H,Si0;, polysilicic acid, H,Si,O,, and disilicie acid, H,Si,O;. Groth, 
however, has shown that polysilicic acid may be regarded as a com- 
bination of H,Si,O, and H,SiQ;, thus reducing the number of acids to 
three. If disilicic acid is, as Groth suggests, a constituent of the 
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alkaline felspars, it is remarkable that it is not of more frequent 
occurrence independently, for whilst polysilicates are amongst the 
most abundant minerals found, disilicates are represented only by 
petalite and milarite. The author proposes to simplify the series of 
acids in another way, namely, by regarding H,SiQ, and H,Si,O, as 
forming 4H,SiO;, an hypothesis which is supported by the fact that 
both of the constituents are very abundant in nature. There are, too, 
grounds in the behaviour of the silicates favourable to this view of 
their constitution. It remains to be considered how disilicic acid is 
to be regarded. This the author regards as a polysilicic acid from 
which orthosilicic acid has been removed, a process represented by 
3H,Si,0, — H,SiO, = 4H,Si,O;. The constitution of petalite and 
milarite appears to be insufficiently established, and it is not neces- 
sary to assume for them an acid not known to exist elsewhere. 


B. H. B. 


New occurrence of Gyrolite. By F. W. CrarKke (Amer. J. Sci. 
[3], 38, 128—129).—A mineral, lining crevice veins in the New 
Almaden quicksilver mine in California, locally supposed to be white 
fluorspar, is found by the author to be gyrolite, having the following 
composition :— 


H,0. Si0,. Al,0; + Fe,03. CaO. K,0. Na,O. F. 
14°60 52°54 0°71 29°97 1-56 0°27 0°65 


The gyrolite is obviously not perfectly pure, but it agrees approxi- 


mately with the formula Ca,Si;0 + 3H,0. B. H. B 


Artificial Magnesia Mica. By K. v. Curoustscnorr (Zeit. Kryst. 
Min., 17, 303; from Tschermak’s min. Mitth., 9, 55).—An artificially 
prepared glass, having approximately the composition of a basalt free 
from felspar and poor in iron, was pulverised and melted in a platinum 
crucible with the constituents of an iron-magnesia mica, amorphous 
silicic acid, and a mixture of potassium silicofluoride, sodium 
fluoride, and aluminum fluoride. The product of the melting con- 
sisted of brown tablets of mica, spinel, and glass. The mica (1) and 
spinel (II) gave on analysis the following results :— 


Si0.. Al,03 Fe.03 FeO. MnO. MgO. K;0. NaO. F. Total. 

I. 3911 18:09 2°17 855 trace 21°02 7:23 1°74 165 99°56 
Il — 6315 4191082 — 2285 — — — ]0I101 
B. H. B. 


Barytic Felspars from Sweden. By L. J. Icerstrim (Jahrb. f. 
Min., 1889, ii, Ref. 409—410 ; from Bull Soc. fran. Min., 11, 263—264). 
—At the Sjé Mine, Orebré, a red felspar, resembling the hyalophane 
of Jacobsberg, occurs in association with garnet, specular iron ore, 
pi rhodonite. On analysis, the results given under I were 
obtained :— 


SiO,. Al,O,. FeO+MnO. BaO. MgO. CaO. K,0+Na;0. Total. 
I. 61:90 15°80 500 8696958 «61°30 «40°40 6°02 100-60 
II. 5415 29-60 — 1:26 152 100 # 12°47 100-00 
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The second analysis, II, is that of a white felspar, optically re- 
sembling albite, but much more basic. It occurs in association with 
rhodonite and calcite. B. H. B. 


Andesine from Bodenmais. By M. Scuusrerand H. v. Founton 
(Zeit. Kryst. Min., 17, 300; from Jahrb. k.k. Geol. Reichsanst., 37, 
219).—Analysis of this felspar gave the following results :— 


SiO. Al,O,. CaO. MgO. K,O. Na,0. Fe,03. 8. Total. 
5922 2588 708 O28 054 679 096 0:03 100°78 


This composition is that of the mixture of albite and anorthite 
represented by the formula Ab;An,. The optical properties of the 
felspar are intermediate between those of the mixtnres Ab,An, and 
Ab,An,. The angle, for instance, made by the direction of extinction 
with the edge formed by the faces OP and coPco on a cleavage plate 
tuken parallel to OP is —1° 47’, the corresponding angles in the 
mixtures Ab,An, and Ab,;An, being —0° 35’ and —2° 12’ respectively. 

B. H. B. 

Cossaite from the Upper Susa Valley. By G. Piowrt (Jahrb. f. 
Min., 1889, ii, Ref. 428; from Atti Ace. Sci. Turin, 23, 7).—This 
mineral occurs interbedded in lime mica schists. It is of an apple- 
green colour, and easily yields a white powder. It looks as if it were 
amorphous, but under the microscope is seen to be composed of a 
number of small plates. Thin sections polarise very distinctly, and 
the mineral is seen to be anisotropic and biaxial. Its hardness is 2°5, 
and its sp. gr. 3°07. Analysis gave the following results :— 


SiO,  Al,O3. FeO; LisO. NaO. K,O. 4,0. Total. 
4649 40°68 2°68 trace 475 4133 #457 °&#100°50 


According to Dana, cossaite is identical with paragonite. The 
author, however, regards this mineral as cossaite, and is of opinion 
that cossaite should not be classed as onkosin, but as a member of the 
mica group. B. H. B. 


Epidote and Muscovite. By H. v. Foutton and V. Go.ipscumipt 
(Zeit. Kryst. Min., 17, 299—300; from Jahrb. k.k. geol. Reichsanst., 
37, 1).—Analysis I gives the composition of epidote from a coarse- 
grained glaucophane schist from the island of Syphnos; Analysis II 
that of pale-green muscovite from the glaucophane schist of Syra: 


SiO,. Al,O;. Fe,0;. FeO. CaO. MgO. Ignition. Na,O. H,O. Total. 
T. 40°23 23°74 11°95 0°50 2049 0°72 235 — — 99°98 
Il. 49°34 23°69 684 — 125297 440 078 10°74 100-01 
B. H. B. 
Aegirine. By J. Macnano (Zeit. Kryst. Min., 17, 304, from 
Tschermak’s min. Mitth., 9, 318).—The augite from the coarse-grained 
nepheline syenite of Barriero, Minas Geraés, Brazil, proved to be 
aegirine, having the following composition :— 


SiO,. Al,O;. Fe,O3. FeO. CaO. MgO. K,0. Na,O. Ignition. Total. 
5160 192 2629 420 425 115 105 889 O56 99-91 
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This represents a mixture of 3NaFeSi,O,, 1Na,Al,Si0,, ew te 
and 2CaMgSi,0.. . H. B. 


Inesite, a Manganese Silicate from Dillenburg. By A. 
Scuneiver (Zeit. Kryst. Min., 17, 298—299 ; from Jahrb. preuss. geol. 
Reichsanst, 1888, 472).—At Nanzenbach, near Dillenburg, manganese 
ore is mined in a contact-vein between clay-slate and diabase, the ore 
being chiefly manganese silicate in amber-yellow masses. This sili- 
cate is a mixture similar to klipsteinite. Besides this ore and man- 
ganite, psilomelane, wad, pyrites, native copper, and anthracite occur. 
At the sides of the vein, a new mineral, inesite (from fves, muscles), 
has been found in radiated masses of a reddish colour. It has a 
hardness of 6, and gave on analysis— 


SiO, Al,0; FeO. MnO. CaO. MgO. 4H,0. Total. 
43°92 029 069 3787 840 033 922 100°72 


Taking into account the fact that the mineral is slightly altered, 
the most probable formula appears to be (MnCa)(MnOH),Si,O, + 
H,O. The crystals are asymmetrical, the axial “y beinga:b:¢= 
09753 : 1 : 13208; a = 92° 18’, B = 132° 56’, y = 93° 51’. The 
mineral most closely resembling it is the war ng Gs TarA of Engstrém, 
but this, although containing the same amount of silica, contains less 
manganese oxide and more magnesia. B. H. B. 


Peridotite from Arkansas. By J. C. Branner and R. N. 
Brackett (Amer. J. Sct. [3], 38, 50—59).—This rock, which extends 
over an area of 2400 feet by 1600 feet, occurs in association with 
palwozoic and cretaceous rocks, and is shown by the coloured geo- 
logical map accompanying the memoir to be of eruptive origin. The 
eruption took place at the close of the cretaceous period. The specific 
gravity of a comparatively unaltered variety was found to be 2°728 
to 2°651, whilst that of a highly decomposed variety was 2°317. The 
latter is traversed by veins of barytes and serpentine. The rock is 
rendered porphyritic by crystals of olivine and brownish-yellow mica. 
The olivine is almost always altered into serpentine, and then fre- 
quently exhibits trichites of magnetite. The ground-mass consists 
of augite, perovskite, and magnetite. Enstatite and titaniferous iron 
are absent, and garnet is of rare occurrence. The rock contains 0°89 
per cent. of titanic anhydride. B. H. B. 


Porphyrite Bosses in New Jersey. By J. F. Kemp (Amer. J. 
Sci. [3], 38, 130—134).—The author describes, with the aid of a 
map, the eruptive rocks in the north-western portion of New Jersey. 
There are eight exposures in all. The rocks are to be classed with 
the porphyrites according to the types systematised by Rosenbusch, 
and might be termed biotite-augite-porphyrite. They agree with the 
porphyrites of Thuringia in composition, structure, and alteration- 
products. The author gives the following analyses of the rock from 
two localities (1 and 2) and of the biotite (3) :— 
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SiO,  Al,O;. Fe,0;. CaO. MgO. K,0. _ Na,0. P,O;. Ignition. Total. 
1. 40°47. 11°86 17°44 1680 310 421 190 — 360 99°38 
2. 31°30 18°78 15°20 1460 3°32 507 110 095 810 98:92 
3. 34°61 15°74 8°52 trace 20°03 17:14 trace — 2°80 98°84 


The sp. gr. of No. 1 is 3102, that of No. 2 is 2939. The former 
effervesced, the latter did not. Alteration consequently lowers the 
specific gravity. B. H. B. 


New Meteorite from Mexico. By J. E. Wuirrintp (Amer. J. 
Sci. [3], 3'7, 439—440).—The author describes a mass of meteoric 
iron weighing 33 kilos., found on La Bella Roca, a peak of the Sierra 
de San Francisco, in the State of Durango. The date of its discovery 
and the name of the finder are unknown. The composition of the 


metallic portion is as follows :— 


Fe. Ni. Co. P. 8. Cc. Total. 
91°48 7°92 0°22 0°21 O21 0°06 100°10 


On one side of the meteorite there are large, deep pittings, greater 
in diameter just below than immediately at the surface. Remains of 
a substance that evidently originally filled the cavities proved to be 
troilite having the composition— 


NiS. FeS. Fe, 
2°13 85°27 9°37 


The exposed portions of the troilite were greatly decomposed, and 
gave on analysis— 


NiS. FeS. Fe,03. H,0. 
2°07 37°51 37°8 19°85 


The deep pittings were probably formed by the removal of troilite 
nodules while the mass was hot, and by the subsequent weathering. 
Nodules of troilite occur throughout the mass, but the pittings have 
been formed only on the front side of the meteorite. Thin sections of 
the meteorite, when etched, show Widmannstittian figures and dark 
diagonal] bands of troilite. B. H. B. 


Meteorite from Mighei, Russia. By S. Mevunrer (Compt. 
rend., 109, 976—978).—This meteorite fell on June Yth, 1889, at 
Mighei, in the south of Russia. It is a dark, greenish-black, triable, 
earthy substance which soils the fingers and paper; sp. gr. at 12° 
= 2°495. In thin sections under the microscope it is almost entirely 
opaque, with small crystalline nuclei consisting chiefly of magnesian 
pyroxene with some peridote. It contains 0°867 per cent. of a very 
fine magnetic substance consisting almost entirely of iron with a little 
nickel, and there are also a few grains of pyrrhotine; 85°167 per 
cent. of the meteorite is soluble in acids, and has sensibly the com- 
position of peridote, SiQ,, 36°21; MgO, 34°91; FeO, 26°48 = 97-6v. 
The inorganic part of the insoluble portion has the composition— 


a+ fen OO Ge . oe 


= - +a. =. | = = 
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Si0,. MgO. FeO. CaO. Al,0O;. Mn and Cr oxides. 
5842 28:04 1099 304 112 traces = 101°61 


The meteorite contains 4°72 per cent. of organic matter which, when 
heated to redness in a current of hydrogen, splits up into carbon and 
a small quantity of a bituminous substance with a powerful odour. 
If the meteorite is heated with alcohol, it yields 0°056 per cent. of a 
yellow resin very similar to the kabaite of Wohler. 

When the meteorite is treated with water, it yields a colourless, 
limpid solution which has an odour of amber, and contains a small 
quantity of organic matter, but it also contains some inorganic sub- 
stance, amounting to 1°728 per cent. of the meteorite, which with 
barium chloride, gives a heavy, white precipitate, and with silver 
nitrate a brilliant red, curdy precipitate insoluble in nitric acid. In 
contact with the mother liquor, it is partially converted into colour- 
less, hyaline, highly refractive crystals; when exposed to light, it 
rapidly blackens. The exact nature of this substance has still to be 


determined. C. H. B. 


New Meteorite from Chili. By F. v. Sanpsercer (Jahrb. f. 
Min., 1889, ii, Mem., 173 —180).—The author describes a meteorite 
found at Carcote, in Chili. It was originally mistaken for silver ore. 
The main portion of the mass is of a light-grey to whitish colour, and 
is as hard as quartz. The specific gravity of the mass, after removal 
of nickel-iron, was found to be 3°466. In addition to minute grains 
of chrome-iron ore, the meteorite contains grains of two distinct 


A portion, 0°476 per cent., of the meteorite was soluble in 
distilled water, and gave on analysis— 

CaO. MgO. SO. KCl, &e. 

33°83 8°40 27°52 20°25 
Hydrochloric acid dissolved the silicate which formed 38°88 per cent. 


silicates. 


of the mass. This consisted of colourless grains which behaved like 
olivine under the microscope, and which gave on analysis— 
SiO. MgO. FeO. Al,03. 
38°35 35°83 25°28 0°54 
This is the composition of an olivine fairly rich in iron. The second 
silicate formed 40°73 per cent. of the meteorite. It gave on 
analysis— 
SiO,  Al,O;. FeO. MgO. CaO. Na,O. K;,0. 
57°43 520 1007 2036 285 335 O74 
This is obviously an alkali-bearing compound of the diopside group. 
a mineral which has hitherto but rarely been met with. Black grains 
of chrome-iron ore disseminated throughout the meteorite form but 
139 per cent. of the mass. The troilite, which forms 5°83 per cent. of 
the mass, is not distinguishable from ordinary magnetic pyrites. The 
nickel-iron gave on analysis— 
Fe. Ni+t+Co. Mn. Cu + Sn. P. 
87-08 8.85 L4 0°60 2°03 
2a2 
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This is similar to the composition of the nickel-iron from the meteor. 
ite of Deesa. As the alteration-products contain the same elements 
in equal proportions, the ferric oxide, nickel oxide, and manganese 
oxide may be calculated as metal. This gives 8:36 per cent. of the 
mass, which with 1°66 per cent. of unaltered nickel-iron, represents 
10°02 per cent. of the meteorite: Minute quantities of the rhabdite 
of G. Rose also appear to be present. The most remarkable sub- 
stance, however, occurring in this meteorite is dull-black, has great 
hardness (9), is not attacked by acids, and consists exclusively of 
carbon. In one place it forms a segregation 3 mm. in breadth, and 
appears to be black diamond. Other carbonaceous matter is present, 
but has not been accurately estimated. The results of the investiga- 
tion are of considerable interest, as this meteorite represents a new 
type for Chili—a country in which numerous meteorites have been 
found. Similar meteorites are, however, known in other districts. 
Thus, this meteorite resembles the Alfianello-meteorite which fell on 
February 15, 1883, and probably also that of New — Ohio. 
. H. B. 


Organic Chemistry. 


Arrangement in Space of the Atoms in the Molecule of Car. 
bon Compounds containing Nitrogen. By A. Hanrzscu and A. 
Werner (Ber., 23, 11—30).—At the present time a certain number 
of geometrically isomeric compounds are known in which the 
isomerism cannot be explained in the same manner as in the case of 
fumaric and maleic acids (Abstr., 1888, 35). The compounds in 
question are the isomeric mono- and di-oximes of benzil, the two 
benzaldoximes, the two ethyl hydrogen oximidosuccinates, the modi- 
fications of the hydroxamic acids, and lastly the two isomeric paraz- 
oxytoluenes, and trinitroazotoluenes. 

In order to explain the existence of isomeric benzil mono- and 
di-oximes, Auwers and V. Meyer assume that Van’t Hoff’s second 
hypothesis (according to which isomeric compounds of the general 

1 R, 
formula R, SC—CER, cannot exist) does not hold true in all cases, 
R2 R, 
but that under certain conditions, three geometrically isomeric com- 
pounds of such a formula may be obtained (these Abstr., 1888, 549, 
597). The existence of two isomeric benzaldoximes has been ex- 
plained by Beckmann (Abstr., 1889, 608) on the assumption of a 
different structure of the oximido-group in the two compounds, but 
Goldschmidt considers this explanation to be incorrect (this vol., 
. 253). 
. An examination of the above compounds shows that all of them 
contain one or more nitrogen-atoms. The authors point out that 
up to the present time geometrical considerations concerning the 


-—ooweo 


a ee lO 
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arrangement of the atoms in the molecule have been for the must part 
confined to the carbon-atom, and it therefore appeared to them that an 
application of the same principles to the nitrogen-atom might lead to 
an explanation of the above cases of isomerism, without making any 
modification of Van’t Hoff’s second hypothesis. 

The following consideration forms the starting-point of the theory 
proposed. If Van’t Hoff’s first hypothesis, that “the valencies of the 
carbon-atom are equally distributed in space, and correspond to the 
corners of a regular tetrahedron inscribed in a sphere,” be accepted, 
it is manifest that in the cyanogen compounds, and in those rings of 
carbon- and nitrogen-atoms in which all three valencies of the latter 
are combined with carbon, these valencies cannot lie in the same 
plane as the nitrogen-atom. This is expressed generally as fol- 
lows :— 

The valencies of the triad nitrogen-atom do not necessarily lie in the 
same plane as the nitrogen-atom itself. 

From this consideration is deduced the hypothesis that “ in certain 
compounds the valencies of the nitrogen-atom are directed towards 
the corners of an irregular tetrahedron, the nitrogen-atom itself 
occupying the fourth corner.” 

On this hypothesis the nitrogen-atom may be in a certain sense 
represented as a tetrahedron, and, therefore, when a nitrogen- 
atom is united by two of its valencies either to a carbon-atom or to a 
second nitrogen-atom, we may have cases of isomerism similar to that 
of fumaric and maleic acids. Thus a compound of the formula 

XC*Y ».¢ 


XY:C—N°Z should exist in two forms, jt and ,! iad the com- 
NX N-X 


pound X:N—N-Y in two forms, d 


tI an tl 
NY YN 
It would further follow from this hypothesis that compounds of 


R, 
the formula N. < R, might possibly exist in optically isomeric forms, 


2 
. , X-N-Y X-N-Y 
i | 
and that isomeric hydrazines of the formule UN-Z and wN-U 


might also be obtained. Such compounds are not, however, at pre- 
sent known. 
_ According to this theory, the above-mentioned special cases of 
isomerism receive the following explanation :— 

H'C-Ph 


Benzaldoxime can exist in the two following forms, N OH and 
H-C:Ph 


i 
HO-N 
formula corresponds with benzaldoxime, which with isobenzaldoxime. 


; sufficient data are, however, not available to show which 


Benzilmonowime can exist also in two forms, 


Ph:C——C'Ph 
rt rt . Benzildioxime should exist in three forms: 
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PhC——C-Ph PhC—C-Ph __, PhC———(-Ph 
N-OH N-OH’ HO‘N N-OH’™”° N-OH HO-N 


This agrees well with the facts, two benzilmonoximes and three 
dioximes being known. The third formula probably represents the 
y-dioxime, as that compound yields an anhydride so readily; the 
f-dioxime, which is the most stable, has probably the second formula, 
whils$ the «-dioxime, which in its properties is termediate between 
the other two, has probably the first formula. If these assumptions 
are correct, the first formula given above for the benzilmonoximes 
must represent the a-monoxime, and the second the y-monoxime. 
Ethyl Hydrogen Oximidosuccinates.—The two isomeric compounds 
, COOEt-C-CH,-COOH 
will be represented by the formule N OH and 
COOEt:C-CH,,COOH 
HO-N ; 
Lossen’s substituted hydroxamic acids may also be regarded as 
CzHy'C-OH 


geometrical isomerides, having the general formule 
C,H,C-OH 
and” 7 fi , 
N-OH 
tautomeric compounds may exist in desmotropic modifications. 
Trinitroazotoluenes.—These two compounds receive the formule 


N-C,H;Me-NO; ond N-C,H;Me-NO, 
N-C,H,Me(NO,), *"° 0,H,Me(NO,).°N 


The Parazoxytoluenes are represented in a similar manner as 


N-C,H, aa 


rae | 

follows: O<N-C.H, a 

To this theory the objection may be possibly raised, that if these 
considerations were correct the number of such isomerides would be 
extremely large, whereas, in reality, only a very limited number are 
known. In answer to this the authors point out that only a very 
small number of the theoretically possible geometrical isomerides of 
carbon compounds have been as yet obtained ; and that, further, such 
geometrical isomerides as are here described can, according to the 
theory, only be formed when the three valencies of the nitrogen-atom 
are not in the same plane as the atom itself, and it is quite possible 
that in a large number of instances this condition may not be ful- 
filled, in which case the number of isomerides corresponding with 
those discussed above would be greatly diminished. Experiments are 
now being made to see whether, under any circumstances, optical 
isomerides of ammonia or hydrazine derivatives can exist. 


H. G. C. 


Sulphur Compounds in Raw Petroleum and in Petroleum 
Residues. By C. F. Mapery and A. W. Sura (Ber., 22, 3303—3305). 
—Ohio petroleum contains considerable quantities of sulphur com- 
pounds which are present in the largest proportion in the portions 
boiling between 200 and 300°. The sulphur compounds can be ex- 
tracted by treatment with concentrated sulphuric acid and, on neu- 


but matters are here more complicated, as these 
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tralising the diluted acid solution with lead carbonate (or lime) and 
evaporating, a salt separates from the solution. When this salt is 
distilled with steam, the sulphur compounds collect in the receiver 
in the form of a light yellow oil; this product, which contains 
14°97 per cent. of sulphur, was distilled under a pressure of 100 mm. 
and the following fractions collected :— 

Fraction.. 80—90° 100—105° 135--140° 150—155° 185—190° 

Sulphur... none 18-23 15°52 16°44 1421 


The fractions boiling above 100° all contained sulphides, but thiophen 
compounds and mercaptans were absent in every case; those of lower 
boiling point gave crysta!line precipitates with an alcoholic solution 
of mercuric chloride, whilst the higher fractions gave oily compounds 
which subsequently solidified when kept or recrystallised from 
benzene. They all combine with bromine with explosive violence. 
The fraction boiling at 80—90° combined with bromine, yielding a 
heavy oil which seems to have the composition C,,H,Br, All the 
fractions boiling below 135° combined with hydrobromic acid yielding 
oily products. 

Analyses of the mercury compounds showed that the sulphur 
compounds present are ethyl, propyl, and butyl sulphides. 

F. S. K. 


Derivatives of Diallyl. By G. Cramician (Ber. 22, 3326).—A 
reply to Wagner’s note (this vol., p. 223). 


Cyanogen Monosulphydrate. By R. Anscuiitz (Annalen, 254, 
262—264).—Pure cyanogen monosulphydrate (flaveanwasserstoft) 
C,H,N.S, can be obtained by passing hydrogen sulphide and excess 
of cyanogen into alcohol and recrystallising the dark-coloured pro- 
duct from boiling chloroform. It forms pale yellow needles, begins 


to darken at about 80°, aud melts at 87—90° with decomposition. 
F. S. K. 


Action of Ammonia on the Compounds of Mercuric Cyanide 
with Metallic Chlorides. By R. Varer (Compt. rend., 109, 
941—944.).—Aqueous ammonia added to an aqueous solution of mer- 
curic chlorocyanide gives a white precipitate of mercurammonium 
chloride, NH,HgCl, and the solution contains mercuric cyanide and 
ammonium chloride. It follows that mercuric cyanide has no in- 
fluence on the action of ammonia on mercuric chloride. If zine 
cyanide is added to the solution of mercuric chlorocyanide which has 
been mixed with excess of ammonia, the precipitate redissolves, and 
when the liquid is concentrated over potash, the compound 
HgCy,.,ZnCy,,HgCl,,4NH; separates in nodules. 

The action of a solution of dry ammonia in absolute alcohol on dry 
mercuric chlorocyanide at a low temperature yields a precipitate of 
the composition HgCl,,3NHs;, and the liquid, when concentrated over 
potash, yields prismatic needles of the compound HgCy2,2NH;. The 
compound HgCl,,3NH; alters rapidly when exposed to air and is de- 
composed by water. 

The action of dry ammonia on dry mercuric chlorocyanide at 70° 
yields a grevish-white compound, 2Hg,Cy,Cl,,3NH;, which is decom- 
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posed by water and by aqueous ammonia, and when heated yields a 
blackish powder. 

Mercuric zine chlorocyanide, HgCy,,ZnCy.,,HgCl, + 6H,0, in 
an aqueous solution, yields with ammonia a white precipitate of zinc 
cyanide and mercurammonium chloride, soluble in excess. When 
treated with dry ammonia, it loses water and combines with 4 mols. 
of ammonia. When treated with aqueous ammonia, it dissolves and 
the solution yields small, crystalline nodules of the compound 
HgCy,,ZnCy,,HgCl.,4NH;, which is decomposed by water, loses 
ammonia when exposed to the air, and is only slightly soluble in cold 
alcohol or cold aqueous ammonia. 

Mercuric cupric chlorocyanide dissolves in aqueous ammonia, and 
when the liquid is concentrated, it yields blue, prismatic needles of 
the compound 2HgCy,,CuCl,,4NH;, which can be heated at 100° 
without loss of ammonia, and is only slightly soluble in cold, aqueous 
ammonia, but is decomposed by water. 

Mercuric chlorocyanide alone is decomposed by ammonia, but in 
presence of another metallic cyanide a triple compound is formed 
and the decomposition of the mercuric salt is prevented. 


“ C. H. B. 
New Method of Preparing Potassium Ferricyanide. By 
G. Kassner (Chem. Zeit., 13, 1701).— Recognising the unsatisfactory 
character of the methods employed for the conversion of potas- 
sium ferrocyanide into the ferricyanide, the author recommends the 


following :— 

An aqueous solution of calcium plumbate is boiled with an alkaline 
carbonate ; the precipitate, consisting of plumbic peroxide and calcium 
carbonate, converts ferrocyanide into ferricyanide. When carbonic an- 
hydride is present to neutralise the base formed, the reaction is as 
follows :-—2K,FeC,N, + PbO.( + 2CaCO;) + 2CO, = K,Fe.Ci.Ni2 is 
K,CO, + PbCO,;(+ 2CaCO,). The ferricyanide and potassium car- 
bonate are dissolved out, and the mixture of lead and calcium car- 
bonates is reconverted into calcium plumbate by igniting in the air. 
The process, the author argues, is economical, inasmuch as there is no 
loss of material, and it amounts simply to utilising the atmospheric 
oxygen; moreover the bye-products are valuable, e.g., caustic alkalis 
from the decomposition of the plumbate, and therefore it ought to 
tend towards the technical application of potassium ferricyanide 
(compare next abstract). D. A. L. 


New Application of Potassium Ferricyanide. By G. Kassner 
(Chem. Zeit., 13, 1302, 1338, 1407).—The author has observed 
that when alkaline potassium ferricyanide and hydrogen peroxide 
are mixed, oxygen is evolved, the former being converted into ferro- 
cyanide ; the following equations explain the change :—K,Fe,C,,Ni2 + 
2KHO = 2K,FeC,.N, + H,0 + O and O + H,O,=H,0+0,. The 
quantity of alkali regulates the reaction ; therefore the following is 
suggested as a method for preparing oxygen :—Potassium ferricyanide 
dissolved in a little water is mixed with 3 per cent. hydrogen per- 
oxide in a flask furnished with a delivery tube and a tap funnel 
down which the potash is delivered as quickly as desired. 48 grams 
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of ferricyanide and 100 c.c. of 3 per cent. hydrogen peroxide yield 
2 litres of oxygen. 

Alkaline carbonates also convert ferricyanide into ferrocyanide in 
the presence of hydrogen peroxide with the liberation of oxygen and 
carbonic anhydride, the carbonates being more active than the hydro- 
gen carbonates. It is noteworthy that in these reactions there is no 
loss of valuable substance. Incidently it is noted that when ferri- 
cyanide is agitated and digested with about 20 per cent. potash and 
some milk of lime, oxygen is evolved, and the residue contains calcium 
hydroxide, some calcium carbonate, but no potassium ferrocyanide, 
inasmuch as the latter has become converted into a very sparingly 
soluble double ferrocyanide of potassium and calcium which adheres 
to the containing vessel. Potassium ferricyanide is to a great extent 
decomposed, when heated at 180° in a sealed tube with milk of lime 
and some potash, yielding ferric oxide, ammonia, potassium cyanide, 
and potassium ferrocyanide. D. A. L. 


Ethereal Salts of Nitrous Acid. By G. Bertoni (Gazzetta, 18, 
431).—1n continuation of his previous investigations (compare Abstr., 
1886, 217 and 975, 1887, 458), the author has now prepared tiie 
following compounds, using the methods already described :— 

Butyl nitrite, CsHyNO, A yellowish, mobile liquid of un- 
pleasant odour. On inhalation, it produces the same symptoms as 
ordinary amyl nitrite. It is only very sparingly soluble in water, 
by which it is decomposed on prolonged contact, but dissolves in 
ether, chloroform, carbon bisulphide, &c.; it is insoluble in glycerol. 
lt boils at 75° and its sp. gr. at O° = O°9114. It exhibits the general 
reactions of alcoholic nitrites. 

Secondary butyl nitrite, CHMeEt-NO,, has the general properties 
of the alcoholic nitrites, and is insoluble in glycerol. It boils at 68°, 
and its sp. gr. at 0° = U'8981. 

Normal heptyl nitrite, C;His;NO., exhibits the same general reac- 
tions. 1t boils at 155°, and its sp. gr. at U° = U'8939. It is insoluble 
in glycerol. S. B. A. A. 


First Oxide of the Pentahydric Alcohol from Diallyl Car- 
binol. By 8S. Rerormarsky (J. Russ. Chem. Soc., 21, 295—319).— 
In order to obtain a pentatomic alcohol, the preparation of which 
was attempted in vain by Saytzeff and by Dieff, the author first 
treated diallyl carbinol with hypochlorous acid, and then decomposed 
the chlorhydrin thus obtained by potash (this vol., p. 12U); the 
potash was then saturated with sulphuric acid or carbonic anhydride, 
und the water removed by evaporation. The alcoholic extract oi the 
residue thus obtained was fractionally precipitated with ether in 
order to remove the salts and other impurities, and the alcohol- 
ether solution evaporated, when it yielded, not the alcohol required, but 
its oxide (first anhydride), C,H,(OH),;0, as a viscid, sweet oil, which 
partly solidified to a crystalline mass atter being kept two years. It is 
soluble in water and alcohol, insoluble in ether, and cannot be distilled 
without decomposition even under reduced pressure. The same pro- 
duct was formed on decomposing the chlorhydrin with lead oxide. 
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Dieff’s triacetate was obtained by the action of acetic anhydride at 
150°; the pentacetate and the pentabenzoate were also obtained in 
an impure condition. As regards the constitution of the anhydride 
in question, which is discussed by the author at some length, the con- 
clusion is drawn that its formula is most probably : 


CH,-CH(OH)-CH, 
CH(OH)<¢4;.CH(OH)-CH,> 2 


The analogy between the constitution of this anhydride and that of 
the glucoses is not complete, as aniline has no action on it. 


B. B. 


First Oxide of a Tetrahydric Alcohol from Diallyl. By 
S. Rerormatsky (J. Russ. Chem. Soc., 21, 320—326).—The author, 
on attempting to obtain a tetratomic alcohol from dially], by first con- 
verting it into the chlorhydrin, C,H,(OH),Cl,, by means of hypo- 
chlorous acid, and then acting on this with potash, obtained only the 
same oxide, C,H,,O(OH)., as Piibytek. This, however, is not con- 
verted into the alcohol by assimilation of the elements of water, as 
stated by Piibytek. After studying the acetate, and comparing the 
properties of the oxide with those of the pentatomic alcohol described 
in the preceding abstract, the — concludes that the substance in 
vis CH(OH) CH 0. BB. 
CH.°CH(OH)-CH, 


Dehydration of Monhydric Alcohols. By A. Votxorr. 
(J. Russ. Chem. Soc., 21, 327—341)—From experiments on the 
dehydration of a series of saturated monhydric alcohols the author 
draws the following conclusions. Heating the alcohols to a high 
temperature alone (up to 253° and in some cases to 310°) does not 
give rise to dehydration, but it remains an open question whether 
this effect is not produced in some cases by heating to 400° or higher. 
On heating secondary and tertiary alcohols with a small quantity of 
methyl iodide, however, complete decomposition takes place, whereas 
primary alcohols are converted into simple ethers containing the 
radicle of the primary alcohol ; one of the first phases of the reaction 
being the formation of the corresponding iodide. This conversion is 
either represented by the equation: mC,H»,,OH + MeI = 
CrH» 4.1 + MeOH + (m — 1)C,H2»,,OH, or the compound methyl 
ether is first formed together with hydrogen iodide, which in the 
second phase of the reaction gives the alkyl iodide : 


(1) m(C» Ho» + OH) + Mel = Me:0°C,, Ho, 41 t+ (m ai 1)C, Hen + vOH 
+ HI 


question has the constitution : 


and 
(11) (m — 1)C,H»s ,OH + HI = C,H» , 1 + (m — 2)C,Hon — 
+ H,0. 
The further progress of the reaction is dependent on the stability 
of the iodide formed under the conditions of the experiment, 
so that secondary and tertiary iodides are decomposed, yielding the 
hydrocarbons of the ethylene series and hydrogen iodide, whereas the 
primary iodides react with a molecule of the alcohol present in excess, 
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forming the simple ether thus: C,H» , J + C,H , ,OH = 
(CyHo»+1)20 + HI. The hydrogen iodide thus produced again 
gives rise to the formation of a fresh molecule of the iodide, and the 
reaction proceeds continuously in this way, until all the alcohol is 
converted, and at last free hydrogen iodide remains. The author is 
about to publish an account of similar experiments with unsaturated 


alcohols. B. B. 


f-Inosite. By Magquenne (Compt. rend., 109, 968—970).—If 
heated at 160—170° with saturated hydriodic acid in presence of 
some red phosphorus, A-inosite yields a phenol which, when treated 
with iodine and potassium hydroxide, yields an insoluble iodo-deriva- 
tive. The latter crystallises from alcohol or chloroform in slender, 
yellowish needles, soluble in alkalis, but insoluble in water and dilute 
acids. With nitric acid it yields trinitrophenol, and hence is identical 
with the product obtained from inosite under the same conditions. 
This result and the fact that it yields quinones on oxidation prove that 
f-inosite has the same formula as ordinary inosite. The absence of 
aldehydic or ketonic groups is proved by the absence of reducing 
power and the non-formation of any compound with phenylhydrazine 
acetate. 

Hewxacetyl-B-inosite, C,H{OAc);, obtained by the action of acetic 
anhydride in presence of zinc chloride, could not be obtained in 
crystals. It is very fusible, and even volatile, dissolves in alcohol 
and ether, but is insoluble in water. 

Hexabenzoyl-B-inosite, obtained by the action of benzoic chloride in 
presence of small quantities of zinc, crystallises from amyl] alcohol in 
brilliant, white needles which melt at 253°, and are insoluble in most 
solvents in the cold, although somewhat soluble in hot amy]! alcohol. 

8-Inosite, in a 10 per cent. solution at 143°, has a rotatory power 
[a |p = 65-0°, almost identical with that of B-pinite. It differs in the 
physical and chemical properties of itself and its derivatives from 
ordinary inosite, the quebrachite of Tanret, and the matezo-dambose 
of A. Girard. 

It follows from these and the previous results that pinite is the 
mono-methyl ether of A-inosite, and is, therefore, isomeric with 
bornesite and quebrachite. C. H. B. 


Rhamnodiazine. By B. Rafman and O. Pont (Ber., 22, 
3247—3249 ; compare Abstr., 1889, 485).—Rhamnodiazine is decom- 
posed when boiled with methyl iodide in methy] alcoholic solution, 
yielding methylamine and brown, amorphous substances. It is 
decomposed by glacial acetic acid with liberation of rhamnose. A 
crystalline compound is obtained when rhamnodiazine is treated with 
hydrogen chloride in alcoholic solution, but it cannot be easily 
separated from the ammonium chloride, which is also formed in the 
reaction ; it has probably the composition C,.H»2N,O;,2HCI. 

When rhamnose, in alcoholic solution, is treated at the ordinary 
temperature with ethyl acetoacetate (1 mol.), and an amido-compound 
(2 mols.) such as aniline, toluidine, 8-naphthylamine, or ethy] imido- 
crotonate, a-rhamnosamine is formed. 
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Rhamnodiazine probably has the constitution— 
C,H,,0,CH(N:CMe-CH,-COOEt).. F. 8. K. 


Melitose. By Brrruetor (Bull. Soc. Chim. [3], 2, 655—657 ; 
compare A bstr., 1886, 138).—Melitose (raffinose) obtained from cotton- 
cake separates from alcohol in small, hard, granular crystals, having 
the formula Cy,H4O + 10H,O0, but when crystallised from aqueous 
alcohol yields lamellar crystals of Css5H Ox + 12H,O; the rotatory 
power being the same for both hydrates. 

Good beer yeast determines the total fermentation of melitose; 
with feeble baker’s yeast, a complete arrest of fermentation occurs 
after 48 hours, and a residue of carbohydrate amounting to 67—75 
per cent. of the original melitose remains. In one instance, 100 parts 
of melitose, fermented with a feeble yeast, yielded carbonic anhydride, 
15°6, alcohol, 16, and residual carbohydrates, 74°3 parts, of which 
30 per cent. is reducing sugar. 

The ferment probably causes a prior hydrolysis of melitose to a 
glucose and either a reducing saccharose or two glucoses, of which 
but one is reducing. T. GN. 


An Unfermentable, Dextrorotatory Constituent of Honey. 
By E. v. Raumer (Zeit. ang. Chem., 1889, 607—609).—Sieben has 
stated that the presence of starch-sugar in honey can be detected by 
means of its unfermentable dextrin, since, according to his experi- 
ments, honey contains no substance which could be mistaken for it. 


The author has, however, recently, examined a number of specimens 
of honey, including several which were unquestionably genuine, and 
they all, after fermentation, exhibited dextrorotation. Some of the 
active substance was prepared in a state of approximate purity by 
precipitation with alcohol and washing with ether. It appears to 
belong to the class of dextrins, and different preparations showed a 
specific rotatory power of 52° to 68°, which, by inversion, was 
diminished to about half. The reducing power of two different pre- 
parations was respectively 0°455 and 0°304 of copper for 1 part of 
sabstance: by inversion this was increased in the ratio of 2°7: 1. 
After inversion the substance fermented completely, its rotatory 
power diminishing during the fermentation, but always remaining 
positive, whence it is inferred that levalose is not present. 
J. S. 


Allyltrimethylammonium Compounds. By A. Parruei. 
(Ber., 22, 3317 — 3324). — Weiss has described (Chem. Centr., 
1887, 1345) the tribromide, C,;H,Br,,NMe,Br, of this base. When 
this derivative is treated with alcoholic potash or fresh silver oxide, 
bromallyltrimethylammonium bromide, C;H,Br-NMe,Br, is formed. 
This salt crystallises in colourless prisms, soluble in water, alcobol, 
and warm chloroform, insoluble in ether, and melts at 165°. The 
platinochloride forms easily soluble, reddish-brown plates melting 
with decomposition at 220°; the aurochloride, sulphur-yellow crystals 
melting at 181°. With excess of bromine it yields bromallyldibromide- 
trimethylammonium bromide, CHBr,,CHBr-CH,NMe,Br, which crys- 
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tallises in colourless scales and melts at 156°. When the mono- 
bromo-bromide is further treated with alcoholic potash, trimethyltri- 


H 
methineammonium bromide, NMe,BrCH<tie, is formed, which is not 


soluble in chloroform, and yields the free base when digested with 
excess of alcoholic potash. The aurochloride forms yellow scales. 
No platinochloride could be obtained, as it was so easily reducible; 
the aurochloride deposited gold when boiled with water. When the 
bromide is treated with excess of bromine, it yields a perbromide 
erystallising in dark, yellowish-brown plates; when this is boiled 
with absolute alcohol, it is converted into the base 


OH-NMeCH< hn 


crystallising in colourless needles, and melting at 187°. The platino- 
chloride forms brownish-red plates melting at 232°, the aurochloride, 
citron-yellow plates melting at 193°. When boiled with silver 
nitrate, the bromide yielded the compound C,H;Br,"N Me; NO,,. 

When allyltrimethylammonium iodide is treated with hydriodic 
acid at 100°, y-moniodopropyltrimethylammonium iodide, C;HgI-NMe,I, 
is formed. This crystallises in colourless needles soluble in water and 
alcohol, and melts at 151°. The platinechloride, (C;H,I-NMeCl).,PtCh, 
forms reddish-yellow needles, and melts with decomposition at 237° ; 
the aurochloride, brownish-yellow scales, and melts at 135°. When 
boiled for some time with silver nitrate, the iodide yields y-homo- 
choline. Hydrobromic and hydrochloric acids, at about 160—170°, 
yield similar additive-products, but these were not obtained pure; 
the platinochloride, (C;H,Cl-NMe,Cl).,PtCl,, crystallises in dark, 
brownish-red needles ; the awrochloride in golden-yellow plates melt- 
ing at 185°. 

Hypochlorous acid forms two isomeric additive-products with 
allyltrimethylammonium chloride. The first yields a sparingly soluble 
platinochloride, (OH-C,H;Cl-NMe,Cl).,PtCl, crystallising in yellow 
scales melting at 234—235°, and a moderately soluble aurochloride, 
crystallising in yellow plates, melting at 162°. When heated with 


silver oxide, the compound, N Me,CLCH-CH<), , is formed, which 


2 
crystallises in yellowish-red, easily soluble, octohedral needles, and 
melts at 207°. The second isomeride forms an easily soluble platino- 
chloride, crystallising in yellowish-red needles melting with decom- 
= at 225—226°, and an easily soluble aurochloride melting at 
2°. = me 


Ketoaldehydes. By L. Ciaisen and L. Meyerowrtz (Ber., 22, 
3273—3281; compare Abstr., 1889, 619).— Formyldiethyl ketone 
(propionylpropionaldehyde), COEt-CHMe-COH, is prepared by gradu- 
ally adding a well-cooled mixture of ethyl formate (11 grams) and 
diethy] ketone (13 grams) to finely-divided sodium ethoxide (10°5 
grams), covered with dry ether (10 parts). After keeping for 12 hours, 
the sodium-derivative (about 12 grams) is separated by filtration, dis- 
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solved in ice-cold water, the solution acidified with hydrochloric acid, 
and the oil extracted with ether; the crude product is purified by 
distillation under reduced pressure (45—50 mm.). It forms colour- 
less crystals, melts at about 40°, boils at 75—85° (45—50 mm.), and 
dissolves freely in water and the ordinary organic solvents. It hasa 
peculiar odour, recalling that of the fatty aldehydes, and also that of 
ethyl acetoacetate. When exposed to the air, the crystals turn 
reddish-brown, and slowly deliquesce. In alcoholic solutions, ferric 
chloride produces an intense dark-violet coloration. When heated in 
small quantities, it distils without decomposition at 164—166°, under 
the ordinary pressure. 

The ammonium-derivative, C-H,O."N Hy, separates in colourless, very 
deliquescent crystals when ammonia is passed into an ethereal solution 
of the ketoaldehyde. The copper compound, (C,H,O,).Cu, separates asa 
greeu precipitate when copper acetate is added to an alcoholic solution 
of the ketoaldehyde ; it dissolves freely in alcohol and warm benzene, 
but on adding light petroleum to the benzene solution, it is repre- 
cipitated in greyish-green needles melting at 167—168°. A com- 
pound, of the composition C,,H,,N2, most probably methylethylpheny]- 
pyrazole, is formed when the ketoaldehyde is treated with pheny- 
hydrazine; it is a colourless liquid with an odour of quinoline, 
boils at 282—284°, and has a sp. gr. = 10476 at 15°. This com- 
pound is isomeric with the propylphenylpyrazole prepared from 
methyl propyl ketone, ethyl formate, and phenylhydrazine (Abstr., 
1885, 671). 

Formylethyl phenyl ketone (benzoylpropaldehyde), COPh-CHMe-COH, 
is prepared from phenyl ethyl ketone, as described in the case of the 
preceding compound, but as the sodium-derivative of the ketoalde- 
hyde cannot easily be separated by filtration, the whole of the product 
of the reaction is treated with ice-cold water; the supernatant 
ethereal solution then separated, the residual alkaline solution 
acidified with hydrochloric acid, and the precipitate recrystallised 
from dilute alcohol. The ethereal solution contains about 50 per cent. 
of the phenyl ethyl ketone employed; if this unchanged ketone is 
treated again with ethyl] formute and sodium ethoxide, 51 grams of the 
ketoaldehyde can be obtained from 54 grams of the ketone. Formyl- 
ethyl phenyl ketone crystallises from alcohol in slender, colourless 
needles, melis at 118—119°, and is readily soluble in alcohol, benzene, 
methyl alcohol, and ethyl acetate, and moderately easily in ether, 
carbon bisulphide, and hot water, but only very sparingly in light 
petroleum. In alcoholic solutions, ferric chloride produces a dark- 
violet coloration, and copper acetate anu olive-green, crystalline pre- 
cipitate. It dissolves freely, and without change, both in alkalis and 
in alkaline carbonates. The anilide, COPh-CH Me-CH:NPh, prepared 
by heating the ketoaldehyde with aniline at 150°, crystallises in 
colourless needles, melts at 132°, and dissolves freely in ether, but is 
reprecipitated on adding light petroleum. 

Formylpropyl phenyl ketone (benzoylbutaldehyde), COPh-CHEt-COH, 
crystallises from hot dilute alcohul in colourless plates, melts at 
86—87°, and shows the same behaviour with ferric chloride, copper 
acetate, alkalis, and alkaline carbonates as the preceding compound. 
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The anilide, Cy,H,,ON, crystallises in colourless needles, melts at 
120°, and gradually decomposes on keeping. 

Formy ldeorybenzoin (benzoylphenylacetaldehyde), COPh-CHPh:COH, 
forms yellow crystals, melts at 110°, and is readily soluble in alkalis 
and moderately easily in alkaline carbonates. It gives a dark-violet 
coloration with ferric chloride, and a light-green copper-derivative 
with copper acetate. 

Phenyl isopropyl ketone does not react with ethyl formate and 
sodium ethoxide; the behaviour of a ketone under these conditions 
may serve as a means of ascertaining its constitution by determining 
whether the carbonyl-group is in direct combination with a primary 
radicle on the one hand, or with a secondary or tertiary radicle on the 
other. 

Experiments lately carried out seem to show that camphoraldehyde 
C:CH-OH, 
CO 
and is not a true aldehyde; if this is really the case, the ketoaldehyde 
described above have probably an analogous constitution, 


R:CO-CR:CH-OH. F. 8. K. 


(Abstr., 1889, 619) has probably the constitution C,Hy< 


Symmetrical Tetrabromodiacetyl. By H. F. Ketuer (Ber., 23, 
35—37).—When diacetyl is treated with bromine in carbon bisul- 
phide solution, the reaction does not, as previously stated (Abstr., 
1889, 491), stop with the formation of a dibromo-derivative, but pro- 
ceeds further, although somewhat slowly, the final product being tetra- 
bromodiacetyl, CHBr.,CO-CO-CHBr,. This crystallises from carbon 
bisulphide in large, transparent, yellow tablets, which melt at 95—96°. 
It strongly resembles in all its properties the tetrachlorodiacety] 
obtained by Levy and Jedlicka (Abstr., 1888, 444; see also this vol., 
p. 232) by the action of hydrochloric acid and potassium chlorate on 
chloranilic acid. Like this compound, it dissolves in ether, chloro- 
form, and benzene, forming a yellow solution, but gives a colourless 
solution in hot water, and is readily attacked by aqueous soda. 
It also unites with phenylhydrazine in alcoholic solution, forming a 
compound, C,,H,,Br,N,O, which crystallises from benzene in cinnabar- 
red, granular crystals. These become brown at 185°, and melt with 
decomposition at 190°. 

The striking analogy between the tetrabromo-derivative and Levy 
and Jedlicka’s compound, removes the last doubts as to the correctness 
of the constitution assigned to the latter substance. H. G. C. 


Decomposition of Acetic Anhydride by Water. By N. Men- 
SHUTKIN and M. Vasiierr (J. Russ. Chem. Soc., 21, 188—198).— 
The aim of the present investigation was to collect experimental 
material in reference to the hydration of organic anhydrides. The 
first member of the compounds in question is acetic anhydride, and 
the authors attempted to find the constant of velocity of its hydra- 
tion. Although a great many experimental data are given in the 
form of tables, they are not suited for abstraction, and the result of 
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the investigation is that the authors did not succeed in solving the 
problem in question, the difficulty being that the two substances do 
not mix in all proportions, and no solvent could be found which did 
not act either on the substances themselves or on the products of the 
reaction. In order to give a rough idea of some of the reactions of 
hydration, a table is given of the decomposition of acetic anhydride, 
acetamide, and ethyl acetate by 1 mol. of water at 100° under the 
same conditions. The experiments were made in the presence of 
acetic acid, however, for the reason stated above. 


Acetic anhydride Acetamide Ethyl acetate 
Substance. +1H,0. +1H,0. +1H,0. 


Acetic acid added... 11°86p.c. 15°85p.c. 11°45 p.c. 


Decomposition in percents. 


Time. r ~ 
1 min. 25°68 4°51 02 
ll , 83°9 4°64 0°5 
GS « 98°5 4°94 0°87 


121 99°5 5°82 0°99 


” 


181 99°7 6°41 oo 


” 


It is seen from an inspection of this table that acetic anhydride is 
almost completely decomposed after one hour; whereas the decom po- 
sition of acetamide is very small, and that of ethyl acetate has 


scarcely begun. B. B. 


y-Amidobutyric Acid. By S. Gasrret (Ber., 22, 3335—3339).— 
Attempts to obtain the compound C,H,O,:N-CH,-CH,-CH,-ON by the 
action of potassium or mercuric cyanide on bromopropy]phthalimide 
proved fruitless. y-Bromobutyronitrile, CH,Br-CH,"CH,°CN, was ob- 
tained by mixing 200 grams of trimethylene bromide with 60 grams 
of potassium cyanide in aqueous solution and enough alcohol to cause 
mixture of the layers, and then allowing the whole to remain for 
14—16 hours at 40°. It is a heavy oil boiling at 205°. When this sub- 
stance is heated at 150° with potassium phthalimide in molecular 
proportion, it yields the sought-for -y-cyanopropylphthalimide, 


C,H,0.:N-C,H,CN. 


This is also produced when y-chlorobutyronitrile is substituted for 
the bromine-compound. It forms transparent, colourless, rhombic 
crystals melting at 80°5—81'5°. It is soluble in the usual solvents 
when hot. When digested for three hours with 27 per cent. hydro- 
chloric acid, it is resolved into phthalic acid and y-amidobutyric acid, 
NH,CH.°CH,-CH.COOH. The latter crystallises in snow-white 
scales soluble in alcohol and water, melts at 183—184°, and begins 


to lose water at the same temperature ; 2 hy heating is continued 
CH . 

for some time at 200°, pyrrolidone, NH< “i” is formed. This 

CO-CH, 


forms a colourless, fibrous, crystalline mass melting at 25—28°, and 
having an odour resembling that of acetamide. It is very soluble in 
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water, the solution reacting neutral and yielding a crystalline platino- 
chloride and aurochloride. When exposed to moist air, the crystals 
first deliquesce, and the liquid afterwards again solidifies to rhombic 
or hexagonal plates of the hydrate C§HH;NO + H,0, which melts at 
35° and is isomeric, not identical with the acid. 

y-Amidobutyric acid is probably identical with Schotten’s piperi- 
dinic acid (Abstr., 1883, 813). L. T. T. 


Thio-derivatives of the Crotonic Acids. By W. AurenrierH 
SPh-C-Me 
e 22959) —8-.Thio 6 act, 

(Annalen, 254, 222—252).—,-Thiophenylerotonie acid, HCOOH’ 
is obtained when the sodium salt of chlorocrotonic acid (m. p. 94°5°) 
is treated with sodophenylmercaptide, as described by Escales and 
Baumann (Abstr., 1886, 878) in the preparation of 8-thiophenyliso- 
crotonic acid. The yield is almost quantitative. It melts at 
157—-158° yielding carbonic anhydride and 8-thiophenylpropylene 
(b. p. 207 —208°), identical with the compound obtained by Escales 
and Baumann. It is readily soluble in hot alcohol, ether, chloroform, 
and light petroleum, and in other respects behaves like the isomeride 
referred to above. The salts of the alkalis and alkaline earths are 
readily soluble in water. The barium salt, (CjH,SO,),Ba + H,O, 
crystallises in colourless plates or needles. The silver, mercury, and 
lvad salts are amorphous. 


Tiincthaticcntents it, d by treati 
B-Thioethylisocrotonic acid, 4.11 ogy Prepared by treating A- 


chlorisocrotonic acid with sodioethylmercaptide, separates from alco- 
hol in well-defined crystals, melts at 91—92° with evolution of 
carbonic anhydride, and is readily soluble in chloroform, ether, 
benzene, and light petroleum, but almost insoluble in boiling water. 
It gives a dark-green coloration when warmed with isatin and sul- 
phuric acid, and behaves in other respects like the corresponding 
phenyl-compounds. The salts of the alkalis and alkaline earths are 
very readily soluble in water. The silver salt is readily soluble in 
water, but it is decomposed when the solution is boiled. The barium 
salt (CsH,SO,),.Ba + H,O, erystallises from water in thin plates. 
SEt-C-Me 
H-C-COOH’ 
crotonic acid (m. p. 94°5°) in like manner, separates from water in 
well-defined crystals, melts at 112—113° with evolution of carbonic 
anhydride, and resembles the preceding compound in its behaviour 
wand properties. The bariwm salt crystallises with 2 mols. H,O; the 
other salts resemble generally those of the isomeric acid, except that 
the silver salt is not decomposed by boiling water. 
B-Thioethylpropylene, SKt‘CMe.CH2, prepared by heating either of 
the thivethylerotonic acids above its melting point, is a colourless, dis- 
agreeably smelling oil boiling at 109—110°; it gives a green colora- 
tion when warmed with isatin and sulphuric acid. 
Me'C-OPh 
H-C-COOH’ 


B-Thioethylcrotonice acid, prepared from chloro- 


B-Phenoxycrotonic acid, is obtained by heating sodium 


B-chlorisocrotonate with sodium phenoxide at about 130°, or by heating 
VOL, LVIII, 2 b 
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sodium f-chlorocrotonate with sodium phenoxide at about 180°. It 
separates from light petroleum in well-defined crystals, melts at_ 
149—150° with decomposition, and is readily soluble in ether, alco- 
hol, and chloroform, but only sparingly in boiling water. It is readily 
decomposed with liberation of phenol, so that it gives the charac- 
teristic reactions of phenols. 

B-Phenoxypropylene, OPh-CMe:CH:, prepared by heating the pre- 
ceding compound above its melting point, is a colourless, pleasant 
smelling oil boiling at 160—162°. It is not decomposed when boiled 
with water or when distilled with concentrated potash. It gives a 
red coloration when boiled with Millon’s reagent, and a yellow 
brominated derivative when treated with bromine. 

H-C-Me 

* SPh-C-COOH 
from the sodium salt of a2-chlorocrotonic acid (m. p. 97°), as described 
in the case of the corresponding B-compound. It separates from 
water in long needles, and from alcohol in well-defined crystals, melts 
at 86°, and decomposes at 145—150° with evolution of carbonic anhy- 
dride. It is readily soluble in ether, chloroform, and alcohol, but 
only sparingly in cold light petroleum, and is almost insoluble in cold 
water. It is much more stable than the corresponding A-acid, and 
when heated with concentrated hydrochloric acid or with potash, it 
yields only a trace of mercaptan. When warmed with concentrated 
sulphuric acid, it gives a cherry-red coloration. The salts of the 
alkalis are soluble in water and alcohol. The potassium salt forms 
colourless, deliquescent crystals. The salts of the alkaline earths are 
readily soluble in water and do not crystallise readily. The mercury, 
copper, and silver salts are soluble in boiling water. 


Me-C-H 
-Thiophenyli ie act i - - 
arThiophenylisocrotonic acid, SPh-C-COOH’ prepared from a-chlor 


a-Thiophenylerotonic acid , can be easily prepared 


isocrotonic acid (Wislicenus, Abstr., 1887, 665), crystallises from 
water in nacreous plates, melts at 80°, and decomposes at 160—165° 
with evolution of carbonic anhydride. It is very readily soluble in 
alcohol, ether, and chloroform, but almost insoluble in cold water. 
The salts resemble those of the isomeric acid. 

a-Thiophenylpropylene is formed when either of the a-thiophenyl- 
crotonic acids is distilled; it is a colourless oil insoluble in water. 
The compound obtained from the iso-acid boils at 220—228°, that 
obtained from a-thiophenylcrotonic acid at 217—223°, but otherwise 
no marked difference between the two substances was observed. 

The two thioethylcrotonic acids, prepared by treating the two 
«-chlorocrotonic acids with sodioethylmercaptide in alcoholic solution, 
are oily liquids which show no difference in behaviour or in proper- 
ties. F. 8. K. 


Linoleic Acid. By A. Rerormarsxy (J. Russ. Chem. Soc., 21, 
202—226).—Linoleic acid was subjected to a most careful purifica- 
tion, and then to elementary analysis, in order to find its true 
formula; but no satisfactory results could be obtained owing to the 
rapid oxidation of the acid by atmospheric oxygen. The acid cannot 
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be distilled under reduced pressure without tndergoing 4 thorough 
change. Subsequent researches, especially the analysis of its deriva- 
tives, have shown, however, that its formula is not ©,H:-sQ., as 
hitherto assumed, but that it consists principally of the compound 
C,sH;.0:; for the ethyl salt is C,,H;,O*-OEt, and from this the pire 
acid can be obtained by saponification and subsequent decomposi- 
tion of the alkali salt with dilute sulphuric acid. 

The additive-product with iodine has the formula CjsHs,0,1,, but it 
could not be isolated; that with bromine is C,,H,0,.Br,; the hexabro- 
mide, C,sHsO.Br¢, therefore, is partly a product of substitution. Oxi- 
dation with alkaline permanganate yielded tetrahydrozystearic acid, 
C\sH»0.(OH),, the four hydroxyl-groups being added on at the two 
double unions. i{n addition to this, azelaic and formic acids were 
also formed. The dihydroxystearic acid obtained at the same time 
is probably due to the presence of some oleic acid. Hazura’s 
“linolenic ” and ‘‘isolinolenic ” acids could not be found among the 
products of oxidation. It remains an open question, therefore, whether 
linoleic acid is really a heterogeneous substance, as Hazura states it 
to be. B. B. 


Monosubstituted Succinic Acids. By R. Anscniirz and C. 
Bennert (Annalen, 254, 155—168 ; compare Abstr., 1885, 1049).— 
Chlorosuccinic acid yields fumaric acid when it is boiled with water. 
Methyl chlorosuccinate boils at 220°8° (772°5 mm.) without decom- 
position; methyl bromosuccinate is decomposed into methyl fume- 


rate and hydrogen bromide when it is distilled under the ordinary 
pressure. 

Monochloro- and monobromo-succinic anhydrides are decomposed 
when distilled under the ordinary pressure, yielding maleic anhydride 
and the halogen acid. Dimethyl levomalate is easily decomposed by 
water; when distilled under the ordinary pressure, it gives methyl 
fumarate and water. 

Acetylmalic acid, prepared by treating acetylmalic anhydride with 
the theoretical quantity of water, is a colourless, crystalline com- 
pound, melts at 132°, and is decomposed by warm water. The methyl 
salt yields acetic acid and methy] fumarate when it is distilled under 
the ordinary pressure. F. 8S. K. 


Isomerism of Maleic and Fumaric Acid. By R. Anscniitz 
(Annalen, 254, 168—182; compare Abstr., 1887, 916, and 1888, 
448).—The author does not agree with Wislicenus in the view that 
maleic acid and fumaric acid are stereochemically isomeric, and he 
points out that Wislicenus’ explanation of the conversion of maleic 
into fumaric acid by hydrochloric acid is not in accordance with 
experiment, since the change is brought about by concentrated hydro- 
chloric acid at a temperature (about 10°) at which chlorosuccinic 
acid is not changed by hydrochloric acid. The fact that chlorosuccinic 
anhydride does not yield fumaric acid when treated with water is 
also evidence against Wislicenus’ assumption that chlorosuccinic 
acid is an intermediate product in the conversion of maleic into 
fumaric acid. F. 8. K. 
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Ethyl Methylenemalonate and its Polymeride. By N. 
Zevinsky (Ber., 22, 3294—3302).—A polymeride of ethyl methylene- 
malonate, CH,:C(COOEt)., is obtained when ethyl malonate (16 
grams) is treated with methylene iodide (26°8 grams) and sodium 
ethoxide (= 4°6 grams of sodium) in alcoholic solution. After boil- 
ing for about 10 hours, water is added, the precipitated oil extracted 
with ether, and the unchanged methylene iodide and ethyl malonate 
removed by distilling with steam. The residual oil has the com- 
position C,H,,.0,; when it is submitted to fractional distillation under 
reduced pressure (120—130 mm.), it can be separated into a solid, 
amorphous substance and a thick, oily liquid of higher boiling point, 
both of which have, however, the same percentage composition, 

The solid compound is a colourless, odourless, paraffin-like sub- 
stance, which melts at 155-——156°, and boils at about 225—235° 
(120—130 mm ). It is rather sparingly soluble in ether, benzene, 
and alcohol, and almost insoluble in water. A molecular weight de- 
termination by Raoult’s method in glacial acetic acid solution showed 
that it has the molecular formula C,,H.,O,. When it is heated, it 
gives off heavy vapours, which have a most irritating odour, and on 
further heating it distils at about 290—300° under the ordinary 
pressure, seemingly without decomposition, yielding a heavy, oily dis- 
tillate with an irritating odour; this distillate gradually solidifies 
when kept over sulphuric acid, but it retains its sharp smell. 

If the product of the action of methylene iodide on ethyl sodiomalo- 
nate is distilled under the ordinary pressure, a considerable quantity 
passes over between 120° and 210°, This fraction is a mobile oil 
with an irritating odour; it can be kept under water for a long time 
without undergoing pclymerisation, and when treated with bromine 
it is converted into a compound of the composition C,H,,.Br,0O,. This 
additive-product is a yellow, sharp-smelling oil, and boils at 185—190° 
(75—85 mm.) with slight decomposition. When kept for some time, 
it deposits a crystalline compound which has not yet been investi- 
gated. 

When the solid polymeride (m. p. 155—156°) referred to above is 
hydrolysed with potash, it is converted into an acid, the calcium salt 
of which is much more readily soluble in cold than in hot water. 
This salt seems to have the composition C,H,O;Ca. When an aqueous 
solution of the acid is kept over sulphuric acid, a thick, gammy mass 
is obtained, and finally a small quantity of a crystalline compound is 
deposited, F. S. K. 


Circular Polarisation of certain Tartrate Solutions. By 
J. H. Lone. See this vol, p. 313. 


Conversion of Ethyl Acetoneoxalate into Symmetrical 
Hydroxytoluic Acid. By L. Cuatsen (Ber., 22, 3271—3273).— 
The acid (m. p. 90°) previously described (Claisen and Stylos, Abstr., 

887, 917), which is obtained from ethyl sudacetoneoxalate (ethyl 
sodacetylpyruvate), has the molecular formula C,,H,Os. An analog- 
ous compound of the composition C,,H,O, can be obtained in like 
manner from methyl sodacetoneoxalate. Both these substances act 
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like monobasic acids, and form normal salts with alkalis and with 
barium. The aqueous solutions of these salts are colourless, but 
become golden-yellow on adding an alkali or baryta, owing to the 
formation of a basic salt. When a solution of the acid in excess of 
baryta is warmed, barium oxalate is precipitated in considerable 
uantity, and the solution contains the salt of hydroxytoluic acid 
[Me : OH : COOH = 1:3: 5]. 

The compound C,,H,.O, is an ethyl hydrogen salt formed from 
ethyl acetoneoxalate according to the equation 2COMe-C H.-CO-COOKt 
+ H,O = COMe’CH.°C(OH)(COOH)-CHAc’CO-COOEt + C,H;-OH. 
When warmed with excess of baryta, it is probably decomposed into 
oxalic acid and diacetoneoxalic acid, (COMe*CH,),.:-C(OH):COOH, 
and the latter is then converted into hydroxytoluic acid according 
to the equation (COMe’CH,)..C(OH)-COOH = C,H,O; + 2H.0. 

F. 8S. K. 


Acetyltrichlorophenomalie Acid. By R. ANscniirz (Annalen, 
254, 152—154; compare Abstr., 1887, 916).—Acetyltrichloropheno- 


malic acid, one H — 7 is readily obtained by heating 
trichlorophenomalic acid for half an hour at 100° with excess of acetic 
anhydride. It crystallises from dilute alcohol in colourless prisms, 
melts at 86°, and is very readily soluble in glacial acetic acid, 
ether, benzene, and chloroform, and readily in alcohol. It is not 
changed by boiling water, but it is decomposed by boiling baryta- 
water, with formation of chloroform, acetic acid, and maleic acid. 
The formation and behaviour of this compound are in accordance 
with the author’s views that trichlorophenomalic acid has the consti- 


CH-C(OH)-OCl, 
tntisn CES 0d . F. S. K. 


Formation of Hydantoin. By R. Anscniirz (Annalen, 254, 
258—261).—Hydantoin is formed when sodium dihydroxytartrate 
(10 grams) is rubbed to a paste with carbamide (5 grams) and 25 per 
cent. hydrochloric acid (12 c.c.), and the mixture warmed to 50—60". 
The crude substance which separates from the filtered solution can 
be easily obtained in a pure condition by recrystallisation ; it melts 
at 215—216°. F. S. K. 


Chlorobenzenes obtained from Anisoil. By L. Hucounenq 
(Bull. Soc. Chim. [3], 2, 603—605).—Chlorine (1200 grams) is passed 
into anisoil (108 grams) containing iodine (2°5 grams), the flask 
being heated from 60° to 230° as chlorination progresses. The pro- 
duct, after cooling, washing, and crystallisation from a hot mixture 
of equal pafts of benzene and alcohol, yields hexachlorobenzene, 
pentachlorobenzerie, and 1 : 2: 4: 5-tetrachlorobenzene. Krom the 
mother liquor, an oil boiling at 247—250° separates, which appears 
to be a mixture of tetrachlorobenzene and trichlorobenzene. The gas 
evolved in the reaction is carbon oxyehloride: F. G. N. 
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Derivatives of Bromothymol. By G. Mazzara (Gazzetta, 18, 
514.—Benzoy lbromothymol, 


C,H.BrMePr-OBz [Me : OBz: Pr: Br = 1:3: 4: 6]. 


To prepare this compound, thymol is mixed with an equal amount of 
benzoic chloride, and heated first on the water-bath, and then on the 
oil-bath at 160—180° in a reflux apparatus under an additional pres- 
sure of 4 atmosphere, until hydrogen chloride ceases to come off. 
The product is cooled in a stream of carbonic anhydride, dissolved in 
carbon bisulphide which has been freshly dehydrated with phos- 
phoric anhydride, and bromine added in molecular prcportion to the 
thymol originally taken. The whole is then allowed to remain for 
24 hours in order that the carbon bisulphide may evaporate spon- 
taneously. 

On recrystallising the residue from alcohol, after washing it with 
water and pressing, the benzoylbromothymol is obtained in white, 
lustrous needles which melt at 65—66°. From light petroleum it 
separates in large, colourless crystals which melt at 66—68°. 

Acetylbromothymol, 


C.H,BrMePr-OAc [Me : OAc: Pr: Br = 1:3: 4: 6], 


is prepared from acetic chloride and bromothymol. When freshly 
prepared, it is a transparent, colourless liquid, which acquires a red- 
dish tinge on exposure to light. It becomes syrupy at low tempera- 
tures, and is decomposed by potash. 

Methylbromothymol, 

C,.H,BrMePr-OMe [Me : OMe: Pr: Br = 1:3: 4: 6], 
is obtained on heating a mixture of the proper quantities of methyl 
iodide and of a solution of bromothymol in methy] alcohol, heating 
the product with slightly alke'ine water, and distilling in a current 
of steam. It is a dense, colourless liquid, with a faint, unpleasant 
odour. 

Dibromocymene is prepared by heating bromothymol (100 parts) 
with phosphoric bromide (46 parts) on a sand-bath until no more 
hydrogen bromide comes off, and distilling the product in a current 
of steam. It is a heavy, colourless oil, boiling at 272°. When heated 
in a sealed tube with nitric acid of sp. gr. 1°12 for 36 hours at 180°, it 
is converted into dibromoterephthalic acid, which melts at 316—317° 
to a brown liquid. The ethyl salt of this acid melts at 123—125°. 
These reactions indivate that the product obtained is paradibromo- 
cymene. Consequently the constitution of bromothymol must be 


[Me: OH: Pr: Br = 1:3: 4: 6]. 
Nitrobromothymol, 

C,HBrMePr(NO,)-OH [Me: OH: Pr: Br = 1:3: 4: 6] 
(compare Abstr., 1886, 1016), prepared by the action of fuming 
nitric acid (sp. gr. 1°46) on a solution of bromothymol in glacial 
acetic acid, forms thick, yellow prisms which melt at 106—107°. 
It separates from its solution in hot light petroleum in slender, 
prismatic needles which melt-at 107—108°. The mother liquor from 
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the nitrobromothymol, on further evaporation, gave a reddish-brown 
oil, supposed to be an isomeride, and now under investigation. 
S. B. A. A. 

Isomerism of Halogenthymoquinones. By F. Krxurmayxn 
(Ber., 22, 3263—3270; compare Abstr., 1889, 1184).—Mazzara 
(Gazzetta, 19, 337) has stated that the bromothymoquinone obtained 
from bromonitrothymol is identical with the compound obtained 
from bromonitrocarvacrol, and also that dinitrothymol and dinitro- 
carvacrol yield one and the same hydroxythymoquinone; the author’s 
experiments, however, seem to show that Mazzara’s conclusions are 
erroneous. 

Bromothymoquinone [O, : Me: Br: Pr=1: 4:2: 3: 5] is 
formed by oxidising dibromothymol [OH : Pr: Br, : Me = 
1:2:4:6:5] with chromic acid, by oxidising bromamidothymol 
[OH : Pr: NH, : Me: Br=1:2:4:5:6] with ferric chloride and 
by oxidising bromothymolparasulphonic acid [OH : Pr: SO,H: Me: Br 
=1:2:4:5:6] with chromic acid. It can be easily prepared 
in large quantities by dissolving thymol (1 mol.) in glacial acetic 
acid and gradually adding a glacial acetic acid solution of bromine 
(2 mols.) to the well-cooled solution. Water is added, the pre- 
cipitated oil separated, dissolved in a little glacial acetic acid, and 
treated with a glacial acetic acid solution of chromic acid in the 
cold until no further development of heat occurs. The product is 
then precipitated with water, distilled with steam, and crystal- 
lised from cold ether. It forms long, hexagonal, orange prisms 
melting at 47—48°. This compound is identical with the bromo- 
quinone obtained by Mazzara and Discalzo (Abstr., 1886, 1019) by 
oxidising orthobromoparamidothymol with nitrous acid and also with 
the 8-bromothymoquinone prepared by Schniter (Abstr., 1887, 720) 
by treating thymoquinone with hydrobromic acid and oxidising the 
product with ferric chloride. The oxime, CywH,BrNO, [NOH : Me 
= 1: 2], crystallises in long, lemon-yellow needles, melts at 148 —152°, 
and is readily soluble in alcohol, glacial acetic acid, benzene, and 
ether, but only sparingly in hot, and insoluble in cold water. When 
warmed for a short time with nitric acid of sp. gr. 1°42 it is converted 
into dinitrothymol melting at 54—55°. The sodiwm-derivative crystal- 
lises in small, violet-brown needles, and is readily soluble in water, 
but only sparingly in concentrated alkalis. The potassiwm-derivative 
crystallises in greenish-brown needles, the ammonium-derivative in 
small, reddish-brown prisms. The acetyl-derivative, C,.H,BrNOs, 
separates from dilute alcohol in yellow crystals, melts at 83°, and is 
readily soluble in all organic solvents. When the oxime is treated 
with stannous chloride and alcoholic solution of hydrogen chloride, it 
is converted into a bromamidothymol identical with the compound 
prepared by Mazzara and Discalzo (loc. cit.) by reducing orthobromo- 
paranitrothymol, and also with the substance obtained by Andresen 
(Abstr., 1881, 590) by treating thymoquinonechlorimide with hydro- 
bromic acid. 

Bromothymoquinone [O,: Me: Pr: Bre = 1:4:2:5:6] can be 
obtained by oxidising bromocarvacrolparasulphonic acid 


[OH : Me: SO,H: Pr: Be =1:2:4:5:6] 
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or bromamidocarvacrol [OH : Me: NH,: Pr: Br = 1:2:4:5: 6] 
with chromic acid. It crystallises from alcohol in large, orange 
plates, melts at 54—55°, sublimes readily, and is volatile with steam. 
It is readily soluble in alcohol, ether, benzene, and glacial acetic acid. 
The ovime {Me: NOH = 2: 4], prepared by boiling an alcoholic 
solution of the quinone for four to five days with a large excess of 
hydroxylamine hydrochloride, crystallises from alcohol in large, 
lemon-yellow rhombohedra, melts at 148° with decomposition, and is 
readily soluble in alcohol, ether, &c. It is most probably identical 
with the bromonitrosocarvacrol prepared by Mazzara (loc. cit.) by 
brominating nitrosocarvacrol. . 8. 


Action of Aniline on Citraconic Acid and on Itaconic Acid. 
By R. Anscuiirz, F. Revrer and O. Scuarrensere (Annalen, 254, 
129—152; compare Abstr., 1888, 594).—Aniline citraconate separates 
as a jelly when citraconic acid is treated with aniline in dry ethereal 
solution. It separates from boiling water in crystals and melts at 90°, 
being converted into mesaconanilic acid (m. p. 153°). 

When finely-divided citraconanil (compare Gottlieb, Annalen, 77, 

77) is dissolved in warm baryta, it is converted into mesaconanilic 
acid. 

Mesaconanilic acid dissolves unchanged in cold alkaline carbonates, 
but when heated above its melting point, or when its aqueous solution 
is boiled, it is converted into citraconanil. Mesaconanilic acid is the 
principal product of the action of aniline (1 mol.) on citraconic acid 
(1 mol.) in cold aqueous solution, but small quantities of citraconanil 
are also formed. 

Mesaconanilic acid is most conveniently prepared by treating 
citraconic anhydride with aniline in well-cooled ethereal or chloro- 
form solution; it is decomposed by boiling hydrochloric acid and by 
boiling alkalis, yielding mesaconic acid. 

The above experiments show that the anilic acid obtained from 
citraconanil by boiling it with baryta is identical with that prepared 
from citraconic anhydride and aniline, and also with that obtained 
from aniline citraconate. 

Gottlieb’s and Michael and Palmer’s (Abstr., 1888, 461) citra- 
conanilic acid (m. p. 175°) is named by the authors mesaconanilic 
acid because it yields mesaconic acid when treated with potash under 
conditions which do not change citraconic avid into mesaconic acid. 

Itaconanilic acid, C,,H,,NOs, can be obtained in a pure condition by 
treating itaconic acid with aniline in well-cooled ethereal solution. 
It melts at 151°5°, and is readily soluble in alcohol and hot water ; it 
dissolves unchanged in cold sodium carbonate, but when boiled with 
potash, water, or hydrochloric acid, it is converted into itaconic 
acid. 

The compound prepared by Gottlieb and also by Michael and 
Palmer (loc. cit.), and termed by them itaconanilic acid, does not 
behave like an anilic acid, and is, therefore, named pseudoitacunanilic 
acid by the authors. It can he obtained in the following manner :— 
Ethyl itabromopyrotartrate is heated at 100° with aniline (2 mols.) 
for four to five hours, the alcoholic solution separated from the 
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erystals of aniline hydrobromide, and washed with water; the 
residual brown oil is dissolved in ether, the solution dried, and the 
ether evaporated at a low temperature. The crude product (ethyl 
itanilidopyrotartrate) is boiled with alcoholic potash and the solution 
acidified ; on evaporating, crystals of pseudoitaconanilic acid (m. p. 
190°) separate from the solution. This synthesis of pseudoitaconanilic 
acid seems to show that it is an anilidoparaconic acid, 


NPh:CH, 


bo_cH, > CH OOOH, 


as does also its behaviour with — chloride. 
NPh: ? : 
Pseudoitaconanilic chloride, | *>CH-COCI, is obtained when 
CO-CH, 


the acid is suspended in chloroform and treated with phosphoric 
chloride at 50°; it is a yelluw, crystalline substance, and is very 
readily reconverted into the acid by water. 

NPh-CH, 


, ei wea, H: , , ’ 
Pseudoitaconanilic acid anilide, bo-cH,? © CONPA, is easily ob 


tained by treating the preceding compound with aniline in chloroform 
solution ; it is identical with Gottlieb’s itaconic acid anilide, and, 
when heated with concentrated hydrochloric acid, it is reconverted 
into psendoitaconanilic acid. 

Pseudoitaconanilic acid is decomposed by boiling baryta-water, yield- 
ing the barium salt of 8-anilidopyrotartrate, but it is not acted on by 
potash at 100° or by boiling hydrochloric acid ; when barium #-anil- 
idopyrotartrate is treated with hydrochloric acid, it yields pseudo- 
itaconanilic acid. —— 

Pseudoitaconparatolilie acid, nea & O: oH? CH-COOH, pre- 
4 2 


pared by heating itaconic acid with paratoluidine in aqueous solution, 
erystallises from boiling water in slender, colourless needles, and 
melts at 184—185°. It is readily soluble in hot alcohol and chloro- 
form, but only sparingly in cold aleohol, and insoluble in ether. 
g re ., NHPh-N-CH, 
Pseudoitaconphenylhydrazilic acid, és 0-CH >CH-COOH, 
2 
prepared in like manner, crystallises from hot water or alcohol in 
small, yellow prisms, melts at 193—194°, and is only sparingly soluble 
in ether and chloroform. 
CoH N - CH 


bo-cH,7 2 C008: sepa- 


rates from hot water as a colourless, crystalline powder, melts at 
205—206°, and is only very sparingly soluble in ether and aay ng 

Dihydroxydiphenylamine and a Brownish-red Colouring 
Matter. By Srvewirz (Compt. rend., 109, 946—949).—Dihydrowy- 
diphenylamine, NH(C,H,OH)., obtained by heating resorcinol in 
sealed tubes at 19V—200° for 10 hours with four times its weight of 
ammoniacal calcium chloride, may be purified by repeated solution in 
alcohol and precipitation by water, and is finally crystallised from hot 


Pseudoitacon-a-naphthilic acid, 
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aqueous alcohol. It forms brownish-yellow, indistinct, microscopic 
crystals, only slightly soluble in cold or hot water, insoluble in 
benzene or ether, but very soluble in alcohol, yielding a solution 
with a fluorescence similar to that of fluorescein. It is somewhat 
soluble in hydrochloric acid, but yields no crystallisable hydrochloride, 
is soluble with a green colour in concentrated sulphuric acid, and is 
coloured violet by nitric acid. It dissolves readily in alkalis, and 
with barium hydroxide forms an unstable compound which crystallises 
from alcohol in very distinct yellow plates. With sodium nitrite in 
acid solution, it yields a violet-red nitroso-derivative, and it forms 
colouring matters with diazo-derivatives. If distilled with zinc- 
powder, it yields diphenylamine. 

If resorcinol and ammoniacal calcium chloride in the same propor- 
tions are heated at 300° for about eight hours, a brownish-red colouring 
matter is formed, and is left undissolved when the product is treated 
with water. This colouring matter contains nitrogen, and has many 
of the properties of the amines. It dissolves in hydrochloric acid, and 
is precipitated by ammonia; it melts at 70—72°, is insoluble in water 
and alkalis, but dissolves readily in alcohol; it yields a diazo-deriva- 
tive which forms colouring matters with phenols. 

It gives fine brown colours on cotton mordanted with tannin and 
tartar emetic, or on linen mordanted with potassium dicliromate. 

C. H. B. 

Benzoyl-derivatives. By O. Hinspere and L. v. Upranszxy 
(Annalen, 254, 252—258).—Monohydroxy- and amido-compounds 
can be easily converted into the corresponding benzoyl-derivative by 
Baumann’s method (Abstr., 1887, 228); methylaniline yields a 
benzoyl-derivative less easily. The benzoyl-derivative of metanitr- 
aniline can be easily obtained, but not so those of ortho- and para- 
nitraniline. Orthonitrophenol does not yield a benzoyl-derivative 
when it is treated by Baumann’s method, but the para-compound 
does so fairly readily. The dihydroxybenzenes are easily converted 
into the dibenzoy]-derivatives. 

Dibenzoylorthophenylenediamine, CoH,N,0:, crystallises in plates 
and melts above 280°. The corresponding para-compound crystallises 
in colourless plates, melts above 300°, and is only sparingly soluble in 
glacial acetic acid, alcohol, and ether, and almost insoluble in water ; 
it yields a nitro-derivative, NO."C,H,(NHBz),, which crystallises 
in small, yellow needles, melts at 25]°, and is converted into nitro- 
paraphenylenediamine (m. p. 137°) by sulphuric acid. 

Dibenzoylorthotoluylenediamine melts at 263—264°, and not at 
260—261° as stated by Hiibner (Annalen, 208, 314) ; when boiled for 
a short time with concentrated hydrochloric acid, it is converted into 
benzoyltoluylenediamine, but when boiled with concentrated sulphuric 
acid for some hours, it is converted into toluylenediamine. 

Dihenzoyl-a-B-naphthylenediamine, CyHs(NH*COPh)., crystallises 
in reddish plates, melts at 291°, and is only sparingly soluble in 
alcohol and glacial acetic acid, and almost insolubie in water. 

Tribenzoyltriamidobenzene [1:3:4] crystallises from glacial acetic 
acid in small, colourless needles, melts at 260°, and is sparingly 
soluble in the ordinary solvents. 
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Dibenzoylorthamidophenol and the corresponding para-compound 
can be easily obtained by Baumann’s method. 

Tetrabenzoyltriamidophenol [OBz: (NHBz); = 1:2:4:6] crys- 
tallises from hot glacial acetic acid in slender, colourless needles, 
melts at 256°, and is almost insoluble in alcohol and water. It is not 
acted on by strong mineral acids or by a mixture of potassium dichro- 
mate and sulphuric acid, but when heated with strong nitric acid, it 
yields a yellowish compound—probably a eames” —_ 


Formation of Amidines. By A. Kuntwerx (Chem. Centr., 1889, 
ii, 917).—When carbotriphenyltriamine is heated with carbon bisul- 
phide at 150°, a yellow substance is formed which cannot be 
obtained in crystals; it is probably amidobenzothioanilide. Cyanogen 
forms a readily decomposable substance with carbotriphenyltriamine. 

Amidotoluylenediorthotolylamidine, C.,H.,N3, melting at 155°, and 
the isomeric para-compound, melting at 149°5—150°, are prepared 
from the respective toluidines by warming with carbon tetrachloride. 
The hydrochloride and nitrate of the former are sparingly soluble ; 
the hydrochloride, nitrate, acetate, sulphate, and oxalate of the latter 
are readily soluble. 

a- and 6-naphthylamines also react with carbon tetrachloride; di- 
phenylamine does not appear to do so. J. W. L. 


Action of Aromatic Amines on Bromopropiolic Acid and 
on Substituted Acrylic Acids. By C. F. Masery and A. H. 
Krause (Ber., 22, 3305—3310).—Ethenyldiphenylamidine, C,,H,N 
(m. p. 131—132°), is formed, together with a compound melting at 
220°, when bromopropiolic acid is treated with aniline in alcoholic 
solution. The hydrochloride crystallises in needles and melts at 
214—215°, the platinochloride in small, yellow prisms. When the 
base is heated with water at 150° for two hours, it is completely con- 
verted into a crystalline compound which melts at 111—112°, and is 
soluble in water (compare Hofmann, Ber., 2, 649); at higher tem- 
peratures, acetic acid and a compound which is insoluble in acids and in 
water are formed. The compound meiting at 220°, referred to above, 
is insoluble in hydrochloric acid and almost insoluble in water; it has 
the composition C,;H,,N,O3. 

Ethenylditolylamidine, C,,Hi,N,, and a compound melting at 
241—242° are obtained when paratoluidine is treated with bromo- 
propiolic acid; the hydrochloride, C\,H,.N2,HCl, melts at 198—200°. 
When the base is heated with water at 150°, it is completely converted 
into a colourless, crystalline compound melting at 145—146°; at 
higher temperatures it behaves like the corresponding phenyl-com- 
pound. The substance melting at 241—242° (see above) has the 
composition C,,H,,N,O0.(?), and is insoluble in water and acids. 

The compound C,;H,.N,0,, prepared by treating bromopropiolic acid 
with orthotoluidine, crystallises from alcohol in colourless needles, 
melts at 184—185°, and is insoluble in water and acids, and only 
sparingly soluble in alcohol. 

Metatoluidine combines with bromopropiolic acid with evolution 
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of carbonic anhydride, yielding a compound which crystallises in 
yellow needles. 

a-Naphthylamine (2 mols.) combines with bromopropiolic acid 
(1 mol.) with evolution of hydrogen bromide, yielding a yellow, 
crystalline compound. 

A compound of the composition C,,H,,N,Br separates in yellow 
erystals when a8-dibromacrylic acid is treated with aniline in the cold. 
lt crystallises from alcohol in yellow needles, melts at 145°, and is 
insoluble in water, and only sparingly soluble in acids. 

The condensation-product obtained from paratoluidine in like 
manner crystallises in yellow needles, melts at 165—166°, and has the 
composition C,;,H,;,N.Br; it is almost insoluble in water and acids, 
but soluble in soda. A compound of the composition C,,H,,N,BrO, 
which melts at 164° and is insoluble in soda, is also formed in this 
reaction. 

Orthotoluidine combines with af-dibromacrylic acid in alcoholic 
solution, yielding a base of the composition C,,H,,.N,Br; this crystallises 
from alcohol in pale-yellow needles melting at 115°. The hydrobromide, 
C,,H,,.N.Br, HBr, crystallises in yellow needles and melts at 208—209°. 

8B-Dibromacrylic acid also gives condensation-products with aro- 
matic amines. F. S. K. 


Action of Potassium Phthalimide on Halogen-compounds 
containing Oxygen. By C. Scumipr (Ber., 22, 3249—3257; com- 
pare Goedeckemeyer, Abstr. 1888, 1294).—Metanitrophenacy!phthal- 
imide, NO.*C.H,yCO-CH,°N:C,H,0,, is obtained when metanitrophen- 
acyl bromide (1 mol.) is mixed with potassium phthalimide (1 mol.), 
and the mixture heated at about 100° for an hour. It separates from 
hot glacial acetic acid in small, pointed crystals, melts at 204°, and is 
only sparingly soluble in alcohol and cold, glacial acetic acid. It is 
not decomposed by hydrochloric acid or by boiling potash. 

Phthalimidopropiophenone, COPh:C,HyN:CsH,O,, can be obtained 
by heating a mixture of bromopropiophenone and potassium phthal- 
imide at 160—170° for a short time. It crystallises from alevhol in 
large prisms, melts at 85°, and is readily soluble in hot ether, but 
insoluble in water. The corresponding acid, C,;;Hi;NO,, prepared by 
treat ng the imido-compound with alcoholic or aqueous potash, crys- 
tallises in slender needles melting at 140°. It dissolves in warm alcohol, 
being thereby partially reeonverted into the imide; the same change 
takes place when the acid is heated at 100° for two days, but resinous 
products are alsoformed. The silver salt, C,;H,,NO,Ag, which crystal- 
lises with 1 mol. H,O, is soluble in water and alcohol, and is readily 
decomposed when heated, yielding a sublimate of phthalimide. In 
aqueous solutions of the ammonium salt, lead salts produce a colour- 
less, ferric salts a brown, and copper sulphate a light-blue precipitate 
which is sparingly soluble in cold water. . 

Amidopropiophenone hydrochloride, COPh:C,.HyNH,2,HCl, is formed, 
together with resinous products, when propiophenonephthalamic acid 
is boiled for an hour with concentrated hydrochloric acid. The cold 
solution is filtered to separate the phthalic acid, evaporated to dryness, 
the residue taken up with alcohol, and the salt obtained in a crystalline 
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condition by mixing the filtered solution with ether. The platino- 
chloride, (CoH,,NO).,H.PtCl,, forms orange-red crystals. The picrate, 
(,H,,NO,C,H;N;0;, crystallises in yellow needles, turns brown at 140°, 
melts and turns black at 160°, and decomposes completely at 170°. 
When the base is set free by treating one of the salts with potash, it 
seems to decompose very quickly yielding resinous products; it gives 
the carbylamine reaction. On the addition of ammonia to a solution 
of the hydrochloride there is produced after some time a yellow pre- ° 
cipitate, which dissolves in hydrochloric acid yielding a red solution. 
When the ammoniacal solution is extracted with ether, two compounds 
are obtained ; the one is a colourless, crystalline substance melting at 
124°, the other a volatile liquid with an aromatic odour recalling that 
of benzaldehyde. 

When an alcoholic ammoniacal solution of bromopropiophenone, 
prepared from propionic chloride, benzene, and aluminium chloride 
by Claus and Wollner’s method (Abstr., 1885, 1136), is kept for a 
long time and then allowed to evaporate, a colourless, crystalline sub- 
stance melting at 124° separates from the solution. This compound 
is most probably identical with the crystalline product obtained by 
decomposing amidopropiophenone hydrochloride with ammonia, and 
is probably dimethyldiphenylaldine. It is a feeble base, and dissolves 
in concentrated hydrochloric acid, but is reprecipitated on adding 
water; in a warm solution of the hydrochloride, platinic chloride 
produces an orange precipitate which seems to have the composition 
C,N,Ph,.Me,,H,PtCl, and is decomposed by water. 

Diphenylaldine platinochloride, CyN2H2,Ph,,H,PtCk, prepared by 
adding a solution of platinic chloride in fuming hydrochloric acid to 
a warm solution of isoindole (diphenylpyrazine) in fuming hydro- 
chloric acid, erystallises in small, bronze-coloured plates, and does 
not melt below 300°; it is quickly and completely decomposed by 
water, alcohol, and dilute hydrochloric acid, with separation of the 
base. 

Phenoxyethylphthalimide, OPh*C,H,N:C,H,O., is formed when 
potassium phthalimide is heated at 190—200° for two hours with 
bromethyl pheny! ether (8-bromophenetoil). It crystallises in plates, 
melts at 129—130°, and is soluble in boiling alcohol, benzene, and 
carbon bisulphide. Phenoxyethylphthalamic acid, CjsH,;NO,, prepared 
by warming the imide with potash, is a crystalline compound melting 
at 125°; it is reconverted into the imide when heated at 140°, when 
boiled with alcohol, or when hydrogen chloride is passed into its 
alcoholic solution. 

Phenoxyethylamine hydrochloride, OPh:C,H,yNH2,HCl, is obtained 
by heating the preceding compound with concentrated hydrochloric 
acid, and separating the phthalic acid and the regenerated imide by 
filtration. It crystallises from alcohol in long, flat needles, and melts 
at 215°. The platinochloride, (C,H,,NO).,H.PtCl,, crystallises in small, 
golden needles. The picrate, CsH,;,NO,CsH;N;0,, forms smail, light- 
yellow, granular crystals. The free base separates as a colourless oil 
when the hydrochloride is decomposed with potash; it is suluble in 
ether, and absorbs carbonic anhydride wiih great readiness forming a 
crystalline carbonate. 
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Picryl chloride and potassium phthalimide react very readily 
when warmed together at about 70°, yielding picrylphthalimide, 
C,H.(NO,.),;N:C,H,O,. This compound separates from glacial acetic 
acid in large, yellow crystals, melts at 259°, and dissolves in boiling 
soda with a brownish-red coloration ; it is decomposed by concentrated 
hydrochloric acid at 180° yielding phthalic acid and picramide (m. p. 
188°). F. S. K. 


Substitution of the Anilido-group for a Halogen-atom in 
the Benzene-nucleus. By M. Scuéprr (Ber., 22, 3281—3289; 
compare Abstr., 1889, 772).—Metanitroparanilidobenzoic acid (meta- 
nitrodiphenylamineparacarboaylic acid) [COOH : NO, : NHPh = 
1:3: 4] is formed when parabromometanitrobenzoic acid is boiled 
with excess of aniline; the yield is almost quantitative. It crystallises 
from alcohol in garnet-red needles, melts at 254°, and is readily 
soluble in alcohol, acetone, chloroform, and amyl alcohol, but only 
moderately easily in benzene, and insoluble in light petroleum. The 
sodium salt, C,;3HyNO,Na, crystallises from alcohol in small, red, 
anhydrous plates and from dilute alcohol in orange needles containing 
1 mol. H,O, which is expelled at 100°. The bariwm salt, (C;;H,NO,).Ba 
+ 3H,0, crystallises in small, orange needles. The other metallic 
salts are yellow or orange, and are only sparingly soluble. The ethyl 
salt, C,;H,,N.O,, separates from alcohol in hexagonal crystals, melts at 
123°, and is readily soluble in acetone, chloroform, and benzene, but 
only sparingly in ether, and almost insoluble in light petroleum. 

Metamidoparanilidobenzoic acid [COOH : NH, : NHPh = 1:3:4], 
prepared by reducing the nitro-acid with an alcoholic solution of 
ammonium sulphide at 120°, crystallises from water in small, colour- 
less needles, melts at 153°, and turns reddish on exposure to the air. 
It is readily soluble in alcohol, acetone, and chloroform, but only 
moderately easily in benzene, and is insoluble in light petroleum; it 
dissolves in concentrated sulphuric acid with a reddish coloration, 
which becomes dark red on adding a trace of nitric acid. The 
hydrochloride, C;;3H»N.O.,HCl, crystallises in needles, and is decom- 
posed by water. The ethyl salt, C,,H,.N.O., prepared by reducing the 
ethyl salt of the nitro-acid with alcoholic ammonium sulphide, crys- 
tallises from dilute alcohol in colourless plates, and melts at 76—77°. 
When the acid is distilled, it is converted into orthamidodiphenylamine 
(phenylorthophenylenediamine) identical with the compound obtained 
by reducing orthonitrodiphenylamine (Joc. cit.) with ammonium sul- 
phide in alcoholic solution. mn 


Phenylazimidobenzoic acid, N<y __>C,H;COOH, is obtained when 


metamidoparanilidobenzoic acid is treated with sodium nitrite in 
dilute hydrochloric acid solution or, better, with amyl nitrite and 
hydrochloric acid in alcoholic solution. It crystallises from alcohol 
in rose-coloured needles melting at 272°. 

Metanitroparatolwilidobenzoic acid [COOH : NO,: NH-C,H,Me = 
1:3:4], prepared by heating bromonitrobenzoic acid with para- 
toluidine, is a crystalline compound melting at 257°; it resembles the 
corresponding anilido-derivative in its behaviour. 
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Metanitroparahydroxyanilidobenzoic acid [COOH: NO,: NH:C,H,OH 
= 1:3:4], prepared by heating amidophenol with an alcoholic solu- 
tion of bromonitrobenzoic acid at 120° for seven hours, crystallises in 
small brown needles, melts at 260—261°, and is readily soluble in 
alcohol and acetone, but only sparingly in benzene, chloroform, light 
petroleum, and hot water. F. S. K. 


Synthesis of Hydratropic Acid. By V. Oxivert (Gazzetta, 18, 
572—575).—Pure benzyl cyanide (18 grams) is gradually added to a 
solution of sodium (3°5 grams) in anhydrous methyl alcohol (60 c.c.), 
methyl iodide (40 grams) is then added, and the mixture heated on 
the water-bath in a reflux apparatus until a test portion diluted with 
water no longer reddens blue litmus; the alcohol and excess of methyl 
iodide are then distilled off, and the oily residue washed, dried, and 
distilled. The distillate, which consists of a mixture of the nitriles of 
hydratropic and phenylacetic acids, is saponified, decomposed with 
dilute sulphuric acid, dried, and distilled. A mixture of hydratropic 
acid and phenylacetic acid passes over at 260—263°, and from this 
the former may be isolated by strongly cooling, filtering off the crystal- 
line deposit which separates, and redistilling the liquid filtrate in a 
current of steam; the hydratropic acid, CHMePh-COOH, which 
passes over is a colourless oil boiling between 260° and 261°. 

The author considers that Trinius’ synthesis of phloretic acid from 
paramidohydratropic acid by the diazo-reaction (Abstr., 1885, 529) is 
open to objection on account of the energeti¢ reagents employed, and 


proposes to synthesise phloretic acid from parahydroxyphenylaceto- 
S. B. A. 


nitril. A. A. 

Orthocresolglycollic Acid. By A. Octratoro and G. Cannone 
(Gazzetta, 18, 511).—The acid was prepared by the action of mono- 
chloracetic acid on orthocresol, following the directions given by 
Giacosa for the preparation of phenolglycollic acid. It is somewhat 
soluble in hot water, less so in cold, crystallising from the hot aqueous 
solution in nacreous laminge which melt at 151—152°. 

The sodium salt (unlike the paracresolglycollate) is very soluble in 
water. The barium salt, Ba(C,H,O;) + 4H,0, is deposited in groups 
of white lamine on treating the acid with baryta-water and concen- 
trating the solution; it melts in its water of crystallisation at 120°. 
The lead salt, Pb(C,H,Os)2 + H,O, is prepared by double decom- 
position from the barium salt. It is only sparingly soluble in boiling 
water, and crystallises in small, white prisms. It is easily decom- 
posed. S. B. A. A. 


Derivatives of Benzallevulinic Acid. By H. Erpmann(Annalen, 
254, 182—222).—Benzallevulinic acid (y-phenyl-f-acetylisocrotonic 
acid), CHPh:CAc-CH,,-COOH (compare Abstr., 1886, 241), melts at 
125°. The alkaline salts are very readily soluble in alcohol and water. 
The calcium salt, (CwH:0;),Ca + 34H,O, and the barium salt 
(with 5H,O) erystallise in needles, and are very readily soluble in 
water. The silver salt separates unchanged trom boiling water. 
Several other metallic salts were prepared. The methyl salt, Ci3H,O.; 
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prepared by warming the acid with methyl alcohol and a little con- 
centrated sulphuric acid, is a colourless oil boiling at 200—230° 
(38 mm.) ; it combines readily with bromine in chloroform solution 
yielding an oily product. 

Bromobenzyllevulinic acid, CH,Ph-CBrAc‘CH,COOH, was obtained, 
but only in an impure condition, by warming finely divided benzal- 
levulinic acid with fuming hydrobromic acid. It melts at 125—130°, 
and dissolves freely in cold sodium carbonate, but the solution 
gradnally undergoes decomposition. 

When benzallevulinic acid is heated at 120° with acetic anhydride 
and sodium acetate, it yields a yellow, amorphous compound; with 
acetic chloride in the cold, it gives resinous products, and when treated 
with fuming nitric acid it seems to yield a mixture of an ortho- and 
a paranitro-compound,. 

Aceto-a-naphthol (Abstr., 1888, 488) crystallises from dilute acetic 
acid in long, yellowish-brown needles, melts at 168°, and is readily 
soluble in alcohol and glacial acetic acid, but only sparingly in most 
of the other ordinary solvents, and very sparingly in water. The 
sodium-derivative crystallises in yellow plates; its aqueous solution 
gives the a-naphthol reaction with paradiazonaphthalenesulphonic 
acid, an intense blue coloration with quinone chlorimides, and with 
silver nitrate a colourless precipitate, which rapidly darkens on 
warming. The acefyl-derivative, C,,H,,0;, crystallises in colourless 
needles, melts at lu8—109°, and is insoluble in cold alkalis. The 
oxime, C,H,O,N, prepared by boiling the ketone with hydroxylamine 
m alkaline solution, crystallises in colourless, microscopic prisms, 
melts at 173—174°, and is soluble in alcohol and toluene. 

Benzyllevulinic acid, CH,Ph-CHAc’CH,COOH, is obtained when 
benzallevulinic acid is suspended in hot water and treated with excess 
of 8 per cent. sodium amalgam, the solution being kept acid in order 
to avoid the formation of benzylvalerolactone (see below). The yield 
is 95 per cent. of the theoretical quantity. It crystallises from dilute 
alcohol in long, compact needles, melts at 98—99°, and boils at 
230—235° (40 mm.) with slight decomposition. It dissolves in concen- 
trated sulphuric acid yielding a yellow solution, which turns green, 
and then greenish-blue if kept for two or three days. The calcium 
salt (C,,.H,,0;).Ca + 3H,O, crystallises in needles which effloresce 
on exposure to the air. The silver salt crystallises unchanged from 
hot water, but it gradually darkens on exposure to light. The oxime, 
C,,.H,,0;N, is a mobile oil readily soluble in alkalis and in mineral 
acids, but only sparingly in water. 

Benzylangelicalactone, C,,H,,02, prepared by heating benzyllevulinic 
acid at its boiling point for 1U—20 minutes, is a yellowish oil 
sparingly soluble in boiling water. It is only very slowly decomposed 
by boiling water, but it is reconverted into benzyllevulinic acid by 
boiling baryta-water. It combines with bromine in carbon bisulphide 
solution, yielding an oily additive compound. 

Benzylvalervlactone, C,H\,O2, is obtained when benzal- or benzyl- 
levulinic acid is reduced with sodium amalgam in alkaline solution. 
lt separates from carbon bisulphide in well-detined crystals, melts at 
86°, and is very readily soluble in toluene, but only sparingly in hot 
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water; it is not changed by cold alkaline carbonates, but is converted 
into benzylhydroxyvaleric acid when heated with alkalis. 

p-Benzyl-y-hydroryvaleric acid, OH-CHMe-CH(C;H;)-CH,-COOH, 
erysta!lises from water with 1 mol. H,O in small prisms, which melt at 
55—56°, and lose their water over sulphuric acid; the anhydrous 
compound melts at 75—76°. It is moderately easily soluble in water, 
and when boiled with dilute mineral acids is reconverted into the 
lactone. The bariwm salt crystallises in colourless plates or prisms, 
and is sparingly soluble in water. The calciwm salt, 


(Ci2Hi;03).Ca + 6H.0, 


separates from cold water in microscopic prisms. 
Phenylangelicrlactone, Cy,HyO., prepared by distilling -phenyl- 
levulinie acid (Weltner, Abstr., 1884, 747) under reduced pressure 
(38 mm.), crystallises from a mixture of carbon bisulphide and light 
petroleum in colourless plates melting at 53°. It is very readily 
soluble in carbon bisulphide, but only sparingly in light petroleum. 
It is not decomposed by boiling water, but it is readily converted into 
the acid by boiling lime-water. When treated with bromine in chloro- 
form solution, it yields an oily additive-compound. F. S. K. 


Action of Ethyl Sodiomalonate on Tribromodinitrobenzene. 
By C. L. Jackson and W. S. Rosson (Amer. Chem. J., 11, 541—557). 
—A continuation of the research described in a previous paper 
(Abstr., 1889, 781). The formation of ethyl bromodinitropheny!- 


malonate by the action of ethyl sodiomalonate on tribromodinitro- 
benzene is shown to take place according to the following equa- 
tions :— 


(i.) C,HBr;(NO2)2 + CHNa(COOEt), = NaBr + 
, C,H Br.(NO.).°CH(COOEt),. 
(2.) C,HBr,(NO,).CH(COOEt), + CHNa(COOEt), 
= C,HBr,(NO,)..CNa(COOEt), + CH.(COOEt).. 
(3.) = (.H,Br(NO,),CNa(COOEt), + CHBr(COOEt);. 
(4.) CHNa(COOEt), + H,O = NaOH + CH,(COOEt),. 
(5.) CHBr(COOEt), + NaOH = NaBr + CH(OH)(COOEt),. 


Of these reactions 1, 2, and 3 take place before, 4 and 5 after the 
addition of water used in working up the product. 

Ethyl bromodinitrophenylmalonate, C.H,Br(NO,)..CH(COOEt), 
[=3:4:6: 1], was prepared by making a strong solution of 
20 grams of tribromodinitrobenzene, C,HBr,(NO,). [= 1 :3:5:4: 6], 
in benzene, and treating it with ethyl sodiomalonate, made by adding 
to 16 grams of ethyl malonate the sodium ethoxide obtained from 
2°3 grams of sodium and 100 to 125 c.c. of alcohol. The mixture was 
allowed to remain all night at the ordinary temperature, and was then 
treated with water, and the aqueous solution separated by means of a 
separating funnel from the benzene solution, which contained 
unaltered tribromodinitrobenzene, together with an oily product of 
the reaction. The ethyl bromodinitrophenylmalonate was thrown 
down from the aqueous solution as a yellowish precipitate by adding 
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dilute sulphuric acid ; when recrystallised from hot alcohol, it melted 
at 76°. The yield was only half the theoretical, much remaining dis- 
solved in the oily product of the reaction. It was shown that two- 
thirds of the bromine contained in the original tribromodinitroben- 
zene is removed as sodium bromide, and also that the oily product of 
the reaction gives tartronic acid when heated with strong hydro. 
chloric acid in a sealed tube at 130° ; hence the reaction is represented 
by the equations given above. 

Metabromodinitrophenylacetic acid, C,H.Br(NO,).°CH,-COOH 
[= 3:4:6:1], was prepared by boiling 2 grams of ethyl bromo- 
dinitrophenylmalonate with 100 c.c. of dilute sulphuric acid (of sp. 
gr. 1°44) in a reflux apparatus until it all dissolved. The solution, on 
cooling, deposited the acid in long, pale-yellow needles, which may be 
recrystallised from water containing a few drops of sulphuric acid, 
but are decomposed by pure water and by alcohol. The yield is 
quantitative. 

Metabromodinitrophenylacetic acid melts at 177°, and dissolves in 
acetone, glacial acetic acid, and ether, but not to any extent in the 
other common solvents. When boiled with alcohol or water, it is 
decomposed, losing carbonic anhydride, and forming a bromodinitro- 
toluene which has been shown to have the constitution 


[CH;: Br: (NO,). = 1:3:4: 6]. 


From this follow the formule which have been assigned to the com- 
pounds mentioned above. The acid dissolves in ammonia, giving a 
solution which is colourless if the acid is in excess, green if the 
ammonia is in slight excess, brown if it is in large excess. The 
colourless solution gives precipitates with salts of many of the heavy 
metals. The precipitate with silver nitrate is at first flocculent, but 
becomes crystalline after a time; it has the formula 


C.H,Br(NO,).CH,COOAg + H,0. 


With aqueous soda, the acid gives a green coloration, changing to 
brown as excess of soda is added. With acids, the green solution 
gives a colourless precipitate, which becomes purple when moistened 
with alcohol. The brown solution on treatment with acids yields a 
viscous red substance, probably of the nature of a phenol. In both 
these reactions bromine is removed. C. F. B. 


Action of Aniline on Ethyl Oxalacetate and Ethyl Methyl- 
oxalacetate. By W. Wisticenus and K. Spiro (Ber., 22, 3348— 
3352).—When aniline and ethyl oxalacetate are mixed in the cold, 
water separates, and ethyl aniloxalacetate, 


COOEt-C(NHPh):CH-COOEt, 


is formed. This is a yellowish oil, which under a pressure of 10 mm. 
of mercury begins to distil at 200°, but at the same time undergoes 
considerable decomposition. It is insoluble in water and dilute acids 
or alkalis, easily soluble in alcohol and ether. Alkalis and acids cause 
a separation of aniline. When heated, water and alcohol separate, 


and two substances, C,,H,;NO;, melting at 107—108°, and C,,H,,NO,, 
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melting at 212—213°, are formed, but have not been further investi- 
ated. When the action of aniline on ethyl oxalacetate is carried on 
at a high temperature (about 130—150° is found to be the best), 
2 mols. of aniline enter into the reaction, phenylamidomaleic acid 
phenylimide (Michael, Abstr., 1886, 698) being formed. 
Aniline acts less readily on ethyl methyloxalacetate, but, on warm- 
ing, ethyl anilomethyioxalucetate is formed. When, however, the ethyl 
salt is heated with aniline (2 mols.) at about 180°, methylanilidomaleic 


CO-—NPh 
, ea 
acid phenylimide, NPh C<cHMe-¢o 
soluble in boiling glacial acetic acid and alcohol, insoluble in water 
and ether. It crystallises in glistening, golden-yellow scales, and melts 


at 158—160° to a reddish-yellow liquid. > 


Sulphone-derivatives. By R. Orro (J. pr. Chem. [2], 40, 505— 
564). 

1. Action of alkaline sulphinates on polyhalogen-derivatives of 
hydrocarbons, in which the halogen-atoms are linked to one carbon- 
atom :— 

The action of sodium aromatic-sulpbinates on methylene iodide 
has been investigated by Michael and Palmer (Abstr., 1885, 536), and 
by the author (Abstr., 1888, 482). There is here given the crystallo- 
graphy of methylphenylsulphone, methylene-iodophenylsulphone, 
methylparatolylsulphone and methylene-iodoparatolylsalphone. 

Ethylidenechiorophenylsulphone, CHMeCI-SO,Ph, is obtained when 
ethylidene chloride (1 mol.) and sodium benzenesulphinate (2 mols.) 
are heated together in alcohol in a sealed tube at 150—160°. Ethyl 
chloride escapes on opening the tube ; water separates from the con- 
tents a dark-brown ethereal solution containing much pheny! bisulph- 
ide, little phenylbenzenethiosulphonate and ethylidenechlorophenyl- 
sulphone, together with unaltered ethylidene chloride. The aqueous 
solution contains unaltered sulphinate, sodium chloride, and sodium 
sulphonate. The sulphone is separated by evaporating the ether, and 
fractionally crystallising from alcohol; it melts at 52°. It differs 
from the isomeric phenylsulphonethyl chloride (Abstr., 1885, 263) in 
that it is not converted into ethylenediphenylsulphone when heated 
with sodium benzenesulphinate. 

When sodium paratoluenesulphinate is substituted for the benzene- 
sulphinate in the above reaction, ethylidenechloroparatolylsulphonue 
(see below) is obtained. 

When the above experiments are compared with those on methylene 
iodide (Abstr., 1888, 482), it is evident that the SO,R’ group is more 
easily substituted for the halogen in the methylene-derivative than 
in the ethylidene-derivative. 

Benzylidenechlorophenylsulphone, CHPh:Cl-SO,Ph, is prepared by 
heating benzylidene chloride (10 grams) with sodium benzenesul- 
phinate (20 grams) in alcohol in a reflux apparatus, the solution 
being kept neutral by addition of sodium carbonate. The alcohol is 
distilled off, the residue treated with water, and immediately shaken 
with ether, which does not dissolve the sulphone. It crystallises 
from glacial ucetic acid in small, broad, vitreous, sparingly soluble 

2c¢2 


, is formed. It is easily 
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needles (m.p.not given). Benzaldehyde, phenyl benzenethiosulphonate, 
phenyl mercaptan, and phenyl bisulphide are dissolved by the ether, 
the sodium chloride and sodium benzenesulphonate by the water. 

Benzylidenechloroparatolylsulphone, CHPhCI‘SO,°C,H,, obtained in 
like manner from benzylidene chloride and sodium paratoluenesulphi- 
nate, crystallises from hot glacial acetic acid in small, yellowish-white, 
lustrous needles melting at 203°. 

The above reactions confirm the author’s generalisation as to the 
action of alkaline sulphinates on dihalogen- derivatives of hydrocarbons 
(Abstr., 1888, 482). 

The action of sodium benzenesulphinate on the trihalogen-deriva- 
tives of hydrocarbons, chloroform, and methylchloroform, has been 
described before (Abstir., 1888, 841) ; that ethylidenedisulphone should 
be produced in the case of methylchloroform is remarkable, and indi- 
cates that one of the chlorine-atoms first displaces a hydrogen-atom 
in the methyl-group, forming CH,Cl-CHCl, (compare the formation 
of symmetrical succinic acid from ethylidene chloride and potassium 
cyanide, Erlenmeyer and Simpson, Zeit. Chem. [2], 3, 593, 673). 

Benzylphenylsulphone (Abstr., 1888, 841) crystallises in lustrous, 
slender prisms melting at 146—147°, and insoluble in water, but 
soluble in alcohol. Its crystallography is given. 

The SO.R group is more easily substituted for chlorine in benzo- 
trichloride (phenylchloroform) than in methylchloroform, and more 
easily in this than in chloroform (compare Busz and Kekulé, Abstr., 
1888, 302). In trihalogen-derivatives of hydrocarbons in which 
three atoms of halogen are linked to one carbon-atom, only one such 
atom is displaced by the SO.R-group, the others being displaced by 
hydrogen. 

2. Action of alkaline sulphinates on polyhalogen derivatives of 
fatty acids, in which the halogen-atoms are linked to one carbon- 
atom :— 

When sodium benzenesulphinate (6°5 grams) is heated on the 
water-bath with dichloracetic acid (2°5 grams) neutralised with 
sodium hydroxide, chloromethylphenylsulphone, identical with 
methylenechloropheny]sulpbone (Abstr., 1888, 483), sodium chloride, 
and sodium carbonate are formed. Chloromethyltulylsulphone, obtained 
from sodium toluenesulphinate and dichloracetic acid, crystallises in 
vitreous tables, whose crystallography is given; it melts at 84°, is 
insoluble in water, but soluble in hot alcohol or benzene. It can also 
be obtained by the action of methylene chloride on sodium toluene- 
sulphinate. 

The action of sodium benzenesulphinate on sodium a-dichloro- 
propionate produces ethylenediphenylsulphone (Abstr., 1885, 261), 
and my be compared with that of the same salt on methylchloroform 
(see above). A small quantity of ethylidenechlorophenylsulphone is 
obtained at the same time. Diphenylsulphonethylamine, obtained by 
tle action of ammonia on ethylenediphenylsulphone, has been de- 
scribed belore (Abstr., 1&85, 537); its crystallography is here 

ve’. 

Ethylidenechloroparatolylsulphone is the chief product of the action 
of s dium paratoluenesulphinate on sodium a-dichloropropionate, only 
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a little ethylidenediparatolylsulphone (Abstr., 1885, 538) being pro- 

duced. It erystallises in thin, rhombic tables (crystallography given) 

melting at 84°; it is unchanged by heating with sodium toluene- 

sulphinate. The corresponding bromo-derivative was not obtained 

when sodium a-dibromopropionate was substituted for the a-dichloro- 
ropionate. 

Ethyl! dichloracetate (1 mol.) was heated with sodium benzenesul- 
phinate and toluenesulphinate, respectively (2 mols.), in alcohol for 
eight days; chloromethylphenylsulphone and chloromethyltolylsul- 
phone, respectively, were obtained, together with sodium chloride, 
sodiam sulphonate, and, in the former case, sodium phenylsulphon- 
acetate. 

There is no action between sodium benzenesulphinate or toluene- 
sulphinate and trichloracetate when heated together. 

3. Action of chlorine and bromine on sulphonecarboxylic acids :— 

Dichloromethy/phenylsulphone, CHCl,SO.Ph, is obtained, together 
with carbonic anhydride, when chlorine is passed through warm 
aqueous phenylsulphonacetic acid in diffused daylight, as an oil 
which separates from alcohol or ethyl acetate in prismatic crystals, 
melting at 59°. 

On mixing bromine with phenylsulphonacetic acid (equal mols.), 
two bromo-derivatives are obtained ; these may be separated by crystal- 
lising from hot alcohol, when bromomethylphenylsulphone remains dis- 
solved; it forms thick, lustrous, tabular crystals melting at 46—48°, 
and insoluble in water. Dibromomethylphenylsulphone forms many-sided 
crystals (melting point not given), insoluble in water. 

There have also been obtained in the same way, dichloromethylpara- 
tolylsulphone, which forms lustrous crystals melting at 114°; bromo- 
methylparatolylsulphone, forming slender needles melting at 90—92°; 
dibromomethylparatolylsulphone, which forms prismatic crystals melt- 
ing at 116—LL7°. These are all soluble in hot alcohol, but insoluble 
in water. The crystallography of the last five compounds is given. 

It is thus seen that dihalogen-derivatives of a sulphoneacetic acid, 
if formed at all, immediately decompose into dihalogen derivatives of 
sulphones and carbonic anhydride. 

a-Phenylsulphonepropionic acid, SO,Ph:CHMe-COOH, is prepared by 
heating ethyl a-bromopropionate with sodium benzenesulphinate (equal 
mols.) for 1 to 2 days in alcohol using a reflux condenser ; the alcohol is 
evaporated, water added, and the ethyl salt thus separated, washed 
and saponified with aqueous soda. The acid crystallises in aggregates 
of minute, white, monosymmetric or asymmetric needles, melting at 
115—116°, and soluble in the usual solvents. The sodiwm- salt, the 
barium salt (with 2 mols. H,O), and the ethyl salt are described. 

a-Phenylsulphone-a-bromopropionic acid is obtained by the action of 
bromine on the last-mentioned acid in ether or water at the ordinary 
temperature ; it crystailises in small, thick, lustrous prisms and very 
slender needles, melting at 134°, and soluble in most solvents. 

Ethylidenebromophenylsulphone, CHMeBr-SO,Ph, is obtained, to- 
gether with carbonic anhydride, when the aqueous solution of the 
above is heated ; it crystallises in rhombic, rectangular tables melting 
at 49—50°, and is soluble in alcohol and benzene. : 
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Attempts to make a-phenylsulphonepropionic acid by heating ethyl 
phenylsulphonacetate with sodium and methyl iodide in alcohol 
failed (compare Abstr., 1889, 994). 

a-Paratolylsulphonepropionic acid, prepared similarly to a-phenyl- 
sulphonepropionic acid, forms colourless crystals melting at 37°. 

The ultimate product of the action of bromine on ethyl phenylsul- 
phonacetate and on paratolylsulphonacetate at 90° is dibromomethy]- 
phenylsulphone and  dibromomethyltolylsulphone respectively. 
Chlorine has no action on these ethyl salts. 

When phosphorus pentachloride and phenylsulphonacetic acid are 
mixed together in molecular proportion, phosphorus oxychloride and 
phenylsulphonacetic chloride (m. p. 58°) are formed. When 2 mols. 
of the pentachloride and 1 mol. of the acid are heated together at 110°, 
phosphorus trichloride, phosphorus oxychloride, and a crystalline 
mass, probably phenylsulphonedichloracetic chloride,SO,Ph-CCl,-COCI, 
are obtained; but when treated with water, the crystalline mass 
evolves carbonic anhydride and is converted into dichloromethyl- 
phenylsulphone. 

The author concludes with some remarks as to the analogy between 
the ketonic acids and sulphone acids (compare Abstr., 1888, 360, 
577). 

The crystallography of sodium benzenesulphinate and propyl- 
phenylsulphone is incidentally described in the paper. A. G. B. 


“Methylsaccharin,” or Methylbenzoic Sulphinide. (Chem. 
Centr., 1889, ii, 795—796; from German Patent 48583 of the Badische 
Anilin- und Sodafabrik, 1889).—The following new method has been 
applied to the preparation of Remsen and Fahlberg’s sulphinides :— 

“ Methylsaccharin,” or methylbenzoic sulphinide, has been prepared 
by it, and its preparation exemplifies the method. 

100 kilos. of paratoluidinemetasulphonic acid [Me : SO,H : NH, 
= 1:3: 4] is converted into the diazo-compound, and this is mixed 
with water and gradually transferred to an almost boiling solution of 
48 kilos. of cuprous cyanide, 1045 kilos. of potassium cyanide, and 
500 kilos. of water. After the violent evolution of nitrogen has 
ceased, the solution is heated a short time to boiling, and then just 
sufficient sulphuric acid added to decompose the potassium cyanide, 
when the whole of the cuprous cyanide is precipitated. The hydrogen 
cyanide liberated is collected in solution of potassium hydroxide. 
The solution is filtered from the cuprous cyanide, and concentrated 
until crystallisation commences. The potassium salt of toluene- 
cyanosulphonic acid crystallises out in deep-yellow, lustrous prisms, 
containing water of combination. The salt is readily soluble in water, 
but only sparingly in alcohol, which-renders a dilute alcohol of advan- 
tage for purifying it. 

To obtain the sulphochloride, CN-C,H;Me’SO,Cl, the potassium sul- 
phonate is completely dehydrated by heating at 1U0—110° ; it is then 
mixed with an equal weight of phosphorus pentachloride and heated 
in a reflux apparatus at about 100°. The reaction takes place at once ; 
the mass froths slightly at first, then becomes a limpid liquid. The 
contents of the retort are next heated somewhat higher, in order to 
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distil off the phosphorus oxychloride, after which it is allowed to cool 
and solidify. The potassium chloride is extracted by agitating the 
ground-up product with water several times, after which the residue 
is dried and recrystallised from light petroleum. It melts at 67°. 

The sulphochloride is next converted into the sulphonamide by the 
action of ammonia. Either aqueous, alcoholic, or gaseous ammonia is 
applicable. It is extremely insoluble in water and methylated spirit. 
From boiling pyridine, it crystallises in white plates. It dissolves 
readily in cold water containing free alkali. 


Methylbenzoic sulphinide, C.H.Me<¥2?>NH, is prepared from the 


sulphonamide by hydrolysis with water. 10 kilos. of the sulphon- 
amide is dissolved in 50 kilos. of hot water, by means of just sufficient 
sodium hydroxide for its complete solution. This solution is then 
boiled in a reflux apparatus for 4—5 hours, and allowed to cool. The 
addition of an acid to the solution now precipitates the sulphinide as 
a white, crystalline powder. It is only requisite to crystallise the 
crude product once from water in order to obtain colourless, lustrous 
crystals, melting at 246°. In cold water it is very insoluble, but is 
much more readily soluble in hot water. Like benzoic sulphinide 
(“saccharin”), it tastes extremely sweet, and may be applied to the 
same purposes. If too much alkali is used for the solution of the 
sulphonamide, the product obtained after hydrolysis will be found to 


be an acid, and to have lost all the properties of the sulphinide. 
J. W. L. 


Synthesis of Indigo from Bromacetanilide. By W. Fiimm 
(Ber., 23, 57—60).—The action of potash on bromacetanilide varies 
according to the conditions under which it takes place. Thus aqueous 
potash splits it up into its constituents, some phenylcarbamine being 
also formed, whilst alcoholic potash converts it into diphenyldiketo- 
piperazine (Abenius, Abstr., 1889, 134). If, however, a mixture of 
the anilide and solid potash be fused together in small quantities, 
until a homogeneous, reddish-brown melt is obtained, the latter dis- 
solved in water, and a little ammonia or ammonium chloride solution 
added, indigo speedily separates out. The melt may also be dissolved 
in hydrochloric acid, and ferric chloride added, in which case the 
indigo separates at once. The compound gives all the characteristic 
reactions of indigo, and shows the same absorption spectrum. The 
yield is, however, small, amounting only to 4 per cent. of the anilide 


employed. 
It would appear probable that the compound first formed from 


monobromacetanilide is indoxy]l, CH<G(OH) >CH, or pseudind- 
oxyl, CH NAS On, and that this then undergoes oxidation with 


formation of indigo. 
Bromacetoparatoluidide is converted on similar treatment into di- 


methylindigo. This can scarcely be distinguished externally from 
indigo, but yields paratoluidine on distillation with excess of potash. 
The following compounds were also subjected to the same treatment, 
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but did not yield corresponding compounds: bromaceto-a-naphthalide, 
bromaceto--naphthalide, bromacetodiphenylamine, and bromaceto- 
orthotoluidide. H. G. C, 


Symmetrical Diphenyltrimethylene Cyanide and Symmetri- 
cal Diphenylglutaric Acid, By N. Ze.insky and M. Fetpmayn 
(Ber., 22, 32893293; compare Abstr., 1889, 692).—aa-Diphenyltri- 
methylene cyanide, CH,.(CHPh-CN),, is obtained when finely divided, 
anhydrous sodium hydroxide (8 grams) is added, in small portions at a 
time, to a mixture of benzyl cyanide (23°4 grams) and methylene iodide 
(26°8 grams) and the mixture heated, gently at first, and then more 
strongly to complete the reaction. The oily product is extracted with 
ether, the unchanged benzyl cyanide and methylene iodide removed by 
distilling with steam, and the residual diphenyltrimethylene cyanide 
recrystallised from alcohol. The yield of the pure product is 8 grams, 
and considerable quantities remain dissolved in the alcoholic mother 
eee. It forms well-defined rhombic crystals, a@:b:¢c= 

: 1 : 0°4877, melts at 70—71° and its molecular weight, determined 
Raoult’s method in glacial acetic acid and in benzene solution, was 
found to be in accordance with the formula given above. 

Diphenylglutarie acid, CH,(CHPh'COOH),, prepared by hydro- 
lysing the preceding compound with alcoholic potash, crystallises 
from hot water in small needles melting at 164.° F. S. K. 


Fichtelite. By E. Bamprrcer and L. Srrasser (Ber., 22, 3361— 


3368; compare Abstr., 1889, 714, and He xt, ibid., 614).—The author 
has carefully determined the boiling point of this compound, using a 
Zincke thermometer with the mercury column in the vapour. In this 
way the boiling point was found to be 355°2° at 719 mm., 235°6° at 
43 mm. and 233°6° at 42 mm. In the previous determinations by the 
author and by Hell of the vapour density of fichtelite, made in air by 
V. Meyer’s process, the numbers obtained varied between 7°37 and 7°77, 
but both observers noticed an apparent partial oxidation. The author 
has therefore repeated the vapour-density determinations in pure dry 
nitrogen, and obtained the numbers 8°66 and 8°72, no sign of decom- 
position being observed. This number agrees very closely with that 
(8°58) required for C,H, the formula previously adopted by the 
author as the most probable one. This formula would correspond 
with a perhydride of retene, and its correctness is made more 
probable by the fact that fichtelite and retene are so often found 
together in peat moors. Liebermann and Spiegel have lately obtained 
(Abstr., 1889, 720) retene dodecahydride, C\.Hy, by the action of 
hy@riodic acid and phosphorus on retene at about 250°, but -were then 
unable to obtain the perhydride (compare next Abstr.). In his 
previous communication (loc. cit.), the author described a substance 
which he obtained by heating fichtelite with iodine, and which he 
believed to be dehydrofichtelite. He has now further investigated this 
reaction. When 27 grams of iodine and 25 grams of fichtelite were 
heated together, evolution of hydrogen iodide began at 120° and 
became very energetic at 150°. After keeping the mixture at 200° 
until evolution of gas ceased, and subsequent purification, dehydro- 
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fichtelite, C)s5H», was obtained as a clear, colourless, thick oil having a 
beautiful pale-blue fluorescence. Under 38 mm. pressure it boils at 
224—225° (corr.), and under atmospheric pressure (714 mm.) at 
344—348° (corr.), but in the latter case slight decomposition takes 
place. Vapour density determinations carried out in air gave numbers 
varying between 6°15 and 8°16, but the compound showed signs of 
decomposition ; in pure dry nitrogen, the vapour densities found were 
8:59 and 8°85, theory requiring 851. The same substance seems 
to be formed, although in little more than traces by the action of 
sulphur and of zinc-dust on fichtelite at high temperatures. The 
properties of this dehydride seem to correspond with those of retene 
dodecahydride, except that attempts to obtain retene from it proved 
unsuccessful. Liebermann and Spiegel state that they obtained 
retene by distilling the dodecahydride with zinc-dust, but that the 
yield was very small, and the authors’ want of success may very 
probably be owing to the small quantity of substance they had to 
treat. The lower boiling point given by Liebermann and Spiegel 
was uncorrected, and so corresponds very closely with that found 
by the authors. By further treatment of the dehydride with iodine, 
a detetrahydride boiling at 230° under 38 mm. pressure was obtained, 
but no lower hydrides could be isolated. When spongy platinum 
was suspended in the boiling dehydride, and a current of oxygen 
passed through the liquid, oxidation took place, and from the pro- 
ducts a small quantity of a heavy oil boiling about 330° and soluble 
in glacial acetic acid was isolated; this, when oxidised with chromic 
acid, yielded an orthodiketone crystallising in small, red needles. The 


quantity, however, was too small to establish with certainty its identity 


with retenequinone. 
These results, although not conclusive, leave little doubt that fichtel- 


ite is retene perhydride, C,,H3:. L. T. T. 


Constitution of Fichtelite. By L. Sprmcet (Ber., 22, 3369— 
3371; compare preceding abstract.).—In the preparation of consider- 
able quantities of retene dodecahydride (Liebermann and Spiegel, 
Abstr., 1889, 720), the author, by strongly cooling the dodecahydride, 
obtained small quantities of glistening crystals melting at 48°. The 
same substance seems to be formed when the dodecalydride is 
treated with phosphorus and hydrogen iodide. Althongh the author 
has not yet obtained enough of this substance for absolute proof, 
there seems little doubt that it is identical with fichtelite, which must, 
therefore, be retene perhydride. L. T. T. 


Behaviour of 28-Dinaphthylamine when Combining with 
Diazobenzene. By P. Marruss (Ber., 22, 3344—3348).—When an 
acetoue solution of af-dinaphthylamine is added to a solution of 
diazubenzene, in the presence of sodium acetate, «-benzeneazo-aB-di- 
naphthylamine, N,Ph*CjHyNH-C,H; [NH : N,Ph = 2:1], is alone 
formed, but when the reaction is carried out in the presence of 
hydrochloric acid at 40—50°, besides this aa28-compound, a-benzene- 
az0-Ba-dinaphthylamine {[NH:N,Ph = 1:4], and a disazo-derivative, 
N.Ph-C,H,-NH’°C,H,-N2Ph [NH $ N.Ph = 2 :1 and NH : N.Ph = 
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1: 4] are also formed. The disazo-compound is much less soluble in 
alcohol than the two azo-derivatives, and can be thus separated from 
them. It crystallises in long, woolly, violet needles melting at 238°. 
This compound is also formed by the action of diazobenzene chloride 
on either of the azo-derivatives, if enough solvent is used to keep 
these sparingly soluble substances in solution. When boiled for 
some time with glacial acetic acid, it is coverted into the azine, 


CoHe< >CulyNiPh [N:N=1:2andN:N:N,Ph=1:2: 4). 


This crystallises in brownish-yellow woolly needles sparingly soluble 
in the usual solvents and melting at 287°; by reducing agents it 
appears to be converted into a eurhodine, which, however, bas not 
yet been isolated. 

The separation of the azo-compounds is more difficult, as their 
solubility in most solvents is very similar. The 1 : 2-compound is, 
however, less soluble in benzene than the 1 : 4-derivative, and can be 
obtained pure when crystallised from that solvent; it forms long, 
woolly, intensely red needles melting at 167°. When treated with 
mineral acids, it is converted into an azine. The 1 : 4-compound 
cannot be obtained pure directly from the mother liquor; the best 
way is to dissolve the mixed azo-compounds in acetic acid and treat 
with hydrochloric acid. The 1 : 2-derivative is thus changed into 
the azine, whilst the 1: 4-derivative is converted into its hydro- 
chloride. The two are then precipitated with water, and separated 


by means of alcohol, in which the hydrochloride is easily soluble, 
the azine almost insoluble; the azo-base is then liberated by means of 
ammonia. It crystallises from alcohol in short, thick, yellowish-red 
prisms melting at 137°. L, F. F. 


a-Naphthylamine- and 2-Naphthol-<-Disulphonic Acids. By 
A. Berntusen (Ber., 22, 3327—3335)—When the mixture of 1 : 4- 
and 1 : 3’-naphthalenedisulphonic acids, obtained by sulphonating 
naphthalene in the cold with chlorosulphonic acid or with fuming 
sulphuric acid containing 35 per cent. of sulphuric anhydride, is ni- 
trated and the resulting nitro-acids reduced, two isomeric a-naphthy!l- 
aminedisulphonic acids (é- and e- ) are formed. These can be separated 
by fractional crystallisation of the normal sodium salts, inasmuch as 
the normal sodium salt of the so-called Schéllkopf or a-naphthyl- 
amine-é-disulphonic acid [NH, : SO,H: SO,H = 1’: 1: 4’] (German 
patent 40571) is relatively sparingly soluble in water, whilst that of 
the e-acid remains in the mother liquors, and is best obtained by 
treating these with excess of hydrochloric acid, which converts it 
into the less soluble but well crystallised sodium hydrogen salt 
(Actiengesellschaft fiir Anilinfabrikation, German patent 45776). 
a- Naphthylamine-e-disulphonic acid, N Hy*C,)Hs(SO3H), + 3H,0, which 
can also be obtained by nitrating pure 1 : 3’-naphthalenedisulphonic 
acid, and reducing the resulting nitro-acid (Ewer and Pick, G. P.-A., 
E. 2318; Badische Anilin- und Sodafabrik, G. P.-A., B. 9514), crys- 
tallises in colourless, lustrous scales and is extremely soluble in 
hot, sparingly soluble in cold water; the sodium salt, with 6 mols. 
H,0, crystallises in long needles or thin prisms, and is extremely 
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soluble in water; the sodium hydrogen salt, with 2 mols. H,O, erystal- 
lises in long needles or thin prisms ; the bariwm salt crystallises with 
3 mols. H,O in bright-yellow aggregates of needles, and with 4 mols. 
H,0 in colourless, lustrous, flat needles, and is readily soluble in hot, 
sparingly soluble in cold water; the bariwm hydrogen salt, with 
5 mols. H,O, crystallises in white, microscopic needles and is sparingly 
soluble in cold water. The diazo-acid is readily soluble in water, but 
its sodium salt is sparingly soluble and crystallises in spherical 
aggregates of small, white needles. 

a-Naphthol-e-disulphonic acid is formed when the diazo-compound 
of the naphthylamine acid is boiled with dilute sulphuric acid. Its 
sodium salt, OH-C,.H,SO;Na), + 6H,O, crystallises in long, colourless 
prisms, is soluble in 5°5 parts of water at the ordinary temperature, 
is precipitated from its concentrated aqueous solution by addition of 
salt, and gives a deep blue colour with ferric chloride. Concentrated 
nitric acid oxidises it readily, but does not convert it into a compound 
resembling naphthol-yellow. The azo-dyes derived from a-naphthol- 
e-disulphonice acid are characterised by their purity of shade and by 
the fact that they crystallise well; the dye obtained by combination 
with aniline is orange-yellow; with xylidine, ponceau; with a-naph- 
thylamine red; and with benzidine, violet. 

Naphthasultonsulphonic acid e (naphthalenesulphonelactonesul phonic 
acid e; B-naphthol-«9-disulphonic acid of G. P.-A., E. 2318; ¢-naph- 
tholdisulphonic acid of G. P.-A., B. 9514) is obtained when 
diazonaphthalenedisulphonic acid e is boiled with water and a 
small quantity of sulphuric acid only long enough to expel all 
the nitrogen, and then at once rapidly cooled. In this way, 
long sleuder needles of the sodium salt, CyH;SO,SO,Na + 3H.U, 
are obtained, which, after drying at 110°, have the composition 
CyH;SO;SO;Na. This salt requires 93 parts of water for its solution 
in the cold, but it is more soluble in hot water, is precipitated from 
al per cent. solution by the addition of salt, gives no colour with 
ferric chloride, and is not affected when boiled for a short time with 
concentrated nitric acid. The bariwm salt crystallises in long, colour- 
less needles and is insoluble in cold water; the acid crystallises in 
silky needles and melts at 241°. When treated with alkalis or 
alkaline carbonates, naphthasultonsulphonic acid e is rapidly converted 
in the cold or at once on warming into a-naphthol-e-disulphonic acid ; 
on treatment with ammonia, however, it forms a-naphtholsulphonamid- 
sulphonic acid e, OH’C\H;(SO;H)*SO,NH,, which differs from the 
naphthol-e-disulphonic acid in yielding azo-dyes having a distinctly 
redder or bluer shade. The sulphonamidsulphonic acid crystallises 
in compact needles, or long, slender prisms, and is somewhat readily 
soluble in cold water; the sodiwm ammonium salt, CyH,NS,0,Na,N H; 
+ H,0O, forms small, compact crystals and is very soluble in water ; 
the barium salt, (CyH,NS.0,.).Ba + 5H,0, is sparingly soluble in 
cold water. 

The author assigns the constitution [NH,: SO,;H :SO,H = 1’:1:3'] 
to a-naphthylamine-e-disulphonic acid since (1) it is obtained by the 
nitration of the 1 : 3’-naphthalenedisulphonic acid; (2) it contains 
its NH,-group in an «-position, inasmuch as it yields 2-naphthylamine 
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on distillation with lime ; and (3) it yields a sultone (sulphonelactone), 
a reaction hitherto obtained only in the case of the 1 : 1’ naphthol- 
sulphonic acid (Erdmann, Abstr., 1889, 157). We Be We 


Note by Abstractor: The constitution assigned by Bernthsen to 
so-called a-naphthylamine-e-disulphonic acid has been confirmed by 
Armstrong and Wynne (Proc., 1890, 16). W. P. W. 


a-Naphthylamine-e-disulphonic Acid. By G. Scuutrz (Ber., 23, 
77).—In Bernthsen’s paper (preceding Abstr.), it is stated that 
a-naphthylamine-e-disulphonic acid [NH,: SO,;H : SO,xH =1':1:3'] 
is obtained by the reduction of the nitro-acids obtained by nitrating 
naphthalenedisulphonic acids produced by the sulphonation of naph- 
thalene by three different methods. The author points ont that in 
each of these cases 1 : 3'-naphthalenedisulphonic acid is present and 
undergoes nitration, and that therefore one method alone exists for 
the production of a-naphthylamine-e-disulphonic acid. 

In addition to a-naphthylamine-e-disulphonic acid, other naphthyl- 
aminedisulphonic acids are produced when 1 : 3’-naphthalenedisul- 
phonic acid is nitrated, and the nitro-acids reduced; one of these the 
author has examined and finds to be a S-naphthylaminedisulphonic 
acid. Further details are promised. W. P. W. 


New Class of Diketones. By A. Béuat and V. Aucer (Compt. 
rend., 109, 970—973).—The authors have previously shown that 
methylmalonic and ethylmalonic chlorides react with hydrocarbons 
of the benzene series, with formation of diketones of the type 
R-CO-CHX:CO:R. The best results were obtained by mixing 
500 grams of metaxylene with 80 grams of ethylmalonic chloride, 
and adding about 160 grams of aluminium chloride in quantities of 
20 grams at a time. When the reaction becomes less energetic, 
the mixture is heated at 60° for two hours. The product after 
purification crystallises from alcohol of 95 per cent. in coniused 
needles which melt at 63°, and have the composition C,;H,,O,. It is 
probably methyldihydrometanaphthaquinone 


[Me:0:H,Et:0: H,=1':1:2:3: 4). 


All the products formed by methylmalonic chloride or ethylmalonic 
chloride under similar conditions will have the same general constitu- 
tion. With ammonia and the alkaline hydroxides or carbonates, 
they all give an intense red coloration, which is due to the hydrogen 
attached to the carbon between the two ketonic groups, for if this 
hydrogen is displaced by ethyl the coloration is not produced. The 
chromogenic power also disappears if the diketone is oxidised by a 
ferricyanide in presence of an alkali. 

With hydroxylamine, the diketone yields a dioxime which crys- 
tallises in aggregations of needles, and melts at 235° with some 
previous decomposition. When heated with baryta-water at 195—200", 
the diketone yields monobasic methylbutylphenylacetic acid, which 
melts at 74°, is only slightly soluble in water, and crystallises with 
ditticulty. When this acid or the original diketone is oxidised, it 


} 
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ields propionic acid and bibasic methylcarboxyphenylacetic acid, 
COOH:-C,H;Me‘CH,-COOH, melting at 178°. When the latter is 
heated at its melting point, it loses carbonic anhydride, and yields a 


dimethylbenzoic or a methylphenylacetic acid melting at 113—114°. 
C. H. B. 


Compounds of the Euxanthone Series. By E. Puomrna 
(Chem. Centr., 1889, ii, 762; from Arch. sci. phys. nat. Genéve [3], 
21, 429—440)—In continuation of the author’s researches on 
the hydroxyketones, he finds that potassium hydroxide converts 
the ketone oxides into dihydroxyketones of the general formula 
OH-C,,H,CO-C,H,OH. Attempts to substitute hydrogen for the 
“ketone” oxygen by reducing agents such as hydrogen iodide or zinc- 
dust proved fruitless. 

B-Hydroaynaphthylhydrozyphenyl ketone, OH-C,H,CO-C,H,-OH, 
melts at 168—169°, and dissolves in organic solvents, but is insoluble 
in water. The potassium salt crystallises in minute, sulphur-yellow 
necdles. The dimethyl ether melts at 66—68°, and dissolves in 
organic solvents, from which it crystallises in small plates. The 
diethyl ether, which melts at 138—141°, is soluble in alcohol and ben- 
zene, crystallising from the latter in plates. The product from benzene 
appears to be impure. The diacetate melts at 107—108°, and crystal- 
lises in plates from alcohol. The hydrazone melts at 198°. The oxime 
melts at 187—188°, and is soluble in alcohol and benzene. 

Hydrowy-a-naphthylhydroxyphenyl ketone, OH-C\H,CO-C,H,OH, 
melts at 64—66°, and is readily soluble in benzene and alcohol. The 
diacetate meits at 135—137°, and crystallises in yellow plates. The 
oxime melts at 195—-196°, and dissolves readily in alcohol and ben- 
zene. 

Hydroxytolylhydroayphenyl ketone, OH-C,H;Me-CO-C,H,-O4F, is an 
oil, and its derivatives appear also to be oils; they were not analysed. 


J. W. L. 


Tertiary Pyrrolines. By G. De Varpa (Gazzetta, 18, 546—548). 
—In a preceding communication (Abstr., 1889, 57), the author showed 
that 1-methylacetylpyrroline yields 1-methylpyrrylglyoxylic acid on 
oxidation with potassium permanganate. In order to determine the 
position of the acetyl and of the glyoxylic residue, the acid was bro- 
minated by Ciamician and Silber’s method, with a view to its sub- 
sequent transformation into methyldibromomaleimide. Tie product 
described was supposed to be 1-methyldibromopyrrylglyoxylic acid ; 
this composition is now confirmed by analysis. 

On adding the brominated acid to 10 times its weight of fuming 
nitric acid, heating, and diluting with water, an oil separates, which 
may be removed by distillation in a current of steam, leaving a 
turbid liquid ; on cooling, the latter deposits long, colourless needles 
which melt at 121° to a faintly yellow liquid, and exhibit all the pro- 
perties of methyldibromomaleimide. The two atoms of bromine in 
l-methyldibromopyrrylglyoxylic acid therefore occupy the positions 
3:4; 1-methylacetylpyrroline and its product of oxidation, 1-methy]- 
pyrrylglyoxylic acid, must therefore contain the acetyl or glyoxyl 
residue in one of the positions 2 or 5. 
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1-Methyltribromopyrrylglyorylic acid.—By prolonged boiling of an 
acetic acid solution of 1-methylpyrrylglyoxylic ‘acid with a large excess 
of bromine, a yellow, crystalline product is formed, which after repeated 
recrystallisation still contains more than 2 atoms of bromine; the 
author considers this product to be a mixture of 1-methyl-di- and tri- 
bromopyrrylglyoxylic acids. S. B. A. A. 


Phenanthridine. By A. Picret and H. J. Anxersmir (Ber., 22, 
rT CeHyC 

3339—3: — ir 
3339—3344).—Phenanthridine, (HN 
the vapour of benzylideneaniline, CHPh:NPh, through an iron tube 
filled with pumice and heated to bright redness or nearly to white- 
ness. It crystallises in long, white needles, melts at 104°, and boils 
above 360°. It is slightly soluble in boiling water, readily so in 
alcohol, ether, carbon bisulphide, chloroform, and benzene, and is 
somewhat volatile in steam. Its aqueous solution shows a slight blue 
fluorescence. When cold it is odourless, but its vapour is pungent, 
though less so than that of acridine. It is a tolerably strong base, 
and yields yellow and mostly crystalline salts, which are more 
soluble, less coloured, and not so fluorescent as the corresponding 
acridine salts. The hydrochloride forms broad needles, the nitrite 
yellow crystals. Phenanthridine forms no nitrosamine, and is there- 
fore a tertiary base. The platinochloride crystallises in needles which 
are still solid at 225°; the awrochloride in prismatic needles almost 
insoluble in boiling water; the mercurochloride in prisms or needles 
melting at 190°; the picrate in thin needles still solid at 220°; the 
dichromate in hair-like needles easily soluble in hot water; the meth- 
iodide in thick prisms melting at 199—201°; and the methochloride 
platinochloride, (C,s3HyN,MeCl),PtCh, forms a nearly white preci- 

itate. 

Phenanthridine thus resembles its isomeride, acridine, very closely, 
the principal difference being in the behaviour of the two substances 
with reducing agents, acridine yielding a non-basic derivative, and 
phenanthridine a hydro-base which crystallises in white needles melt- 
ing at 100°; it has not yet been analysed. 

In preparing acridine salts for comparison, the authors found the 
melting point of acridine mercurochloride to be 225°. mM Z F. 


, was obtained by passing 


Cinnamylcocaine occurring naturally in Coca Leaves. 
By F. Gieset (Chem. Centr., 1889, ii, 765; from Pharm. Zeit., 34, 
516).—The author has isolated cinnamylcocaine from the crude bases. 
Its properties agree completely with those of the synthetically pre- 
pared specimens. It differs from cocaine in its high melting point, 121°, 
and in its decomposition with potassium permanganate, in which case 
benzaldehyde is formed. Hydrolysis is effected by hydrogen chlo- 
ride, when ecgonine and cinnamic acid are formed quantitatively. The 
author recommends the reaction with potassium permanganate as a 
sure means of detecting this base in commercial samples of 
cocaine. The amorphous isatropylcocaines would not be included 
in this reaction, but could hardly be present in a well-crystallised . 
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specimen of cocaine (compare Abstr., 1889, 186, 283, 419; this vol., 
p. 310). J. W. L. 


Brieger’s Typhotoxine. By L. pe Brast (Gazzetta, 18, 521—527). 
—To determine whether the ptomaine obtained by Brieger from the 
broth cultures of Eberth’s bacillus is due to the specific action of that 
organism, or only to the action of heat and acids on the albuminoids, 
three portions of a slightly alkaline sterilised beef extract were taken, 
and to two of these (A and B) a pure culture of Eberth’s bacillus 
was added, and to the third portion (C), a pure culture of Micrococcus 
candidans ; they were then aliowed to remain at a temperature of 37° 
for 40 days and treated as follows :— 

A.—This portion was directly extracted first with ether and then 
with chloreform ; the ethereal extract was treated with water, acidified 
with a few drops of hydrochloric acid, the solution made alkaline 
with soda, again extracted with ether, washed, and distilled. On 
acidification, the residue gave a slight greenish coloration with 
phosphomolybdic acid, a reddish-yellow precipitate with potassio- 
mercuric iodide, a yellow precipitate with a solution of iodine in 
potassinm iodide, and a white precipitate with mercuric chloride, but 
no reaction was obtained either with tannin, platinic chloride, or 
potassiobismuth iodide. 

No indication of the presence of any alkaloidal compound was 
obtained either from the ethereal distillate or from the chloroform 
extract. 

B was treated by Brieger’s method, and ‘the alcoholic extract 
divided into two parts. In one of these, platinic chloride produced 
no precipitate, but auric chloride yielded a precipitate of yellowish, 
hexagonal prisms containing 40°38 per cent. of gold. The other 
portion was freed from alcohol, and the residue taken up with water. 
The solution gave precipitates with phosphomolybdic acid, potassio- 
mercuric iodide, potassiobismuth iodide, and with a solution of iodine 
in potassium iodide. Tannin produced no effect. 

C was treated by Brieger’s method. The alcoholic extract gave 
no precipitate with either platinic or auric chloride; the aqueous 
solution yielded a slight brown precipitate with a solution of iodine 
in potassium iodide, but did not react with any of the other reagents. 

On inoculating a guinea-pig with an aqueous solution of the extract 
from B, pathological symptoms were developed identical with those 
described by Brieger ; inoculation with the extract from the micro- 
coccus culture gave rise to no morbid symptoms whatever. The 
author concludes that the method of direct extraction is valueless for 
the isolation of any definite alkaloid, but that Brieger’s method 
is efficient, and that the negative result obtained from the culture of 
the non-pathogenic organism demonstrates that typhotoxine is either 
the direct product of the activity of Eberth’s bacillus, or is due to the 
secondary action of heat and acids on some unstable substance pro- 
duced by that bacillus. The results of inoculation with the sub- 
stances extracted from the culture of M. candidans prove that the 
action of heat and acids was ineffectual to produce any toxic sub- 
stance from it. 8S. B. A. A, 
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Composition of Albumin. By HE. Harnack (Ber., 23, 40—43). 
—The author has determined the amount of sulphur contained in the 
albumin free from ash, the preparation of which he has recently 
described (this vol., p. 272), and finds, as a mean of five closely 
agreeing analyses, that it contains 1°91 per cent. This number is 
higher than the one previously obtained by the author, but agrees 
with that found by Lieberkiihn, and also by Loew (Pfliiger’s Archiv, 
31, 392); and the empirical formula suggested by the latter, namely, 
CoioHssoN s20¢eS, is regarded as the most probable. 

A comparison of the number of sulphur-atoms and the number of 
carbon-atoms in the different albuminoids, according to the present 
analysis, shows a very curious relation— 


Thus in egg-albumin there is 1 atom of sulphur to 70 of carbon. 
globulin - = am 146 
hemoglobin _,, e e 350 


” 


” 


or the numbers of carbon-atoms present for each sulphur-atom in 
these three compounds are in the almost exact proportion of 1 : 2: 5. 
Whether this simple relation is due to chance or not, can only be 
ascertained by a long series of further investigations. H. G. C, 


Physiological Chemistry. 


Respiration in the Horse during Rest and Work. By F. 
Smira (J. Physiol., 11, 65—78).—Recently Zontz and Lehmann 
(Zeit. wiss. Landwirthsch., 18) have published a paper on this subject. 
They placed the horse on what was practically a treadmill, in order 
to obtain work. In the present research, 35 horses were used, and 
250 experiments made in all. A closely-fitting mask was fitted 
on the horse’s face; this was connected by tubes with a meter to 
measure the gases; the expired air was collected, and for the analysis 
Hempel’s apparatus with absorption pipettes was used. In one series 
of experiments, A, water was used as a confining medium; in 
another series, B, mercury was employed instead. The hurse was 
allowed to perform natural work: walking, trotting, galloping, &c. ; 
and immediately after coming in, the mask was adjusted, and an 
observation made. The mask was on for 2U0—30 seconds in each 
experiment. This method is regarded as being superior to the 
method of artificial work produced by Zuntz and Lehmann’s move- 
able platform. 

The capacity of a horse’s lungs is about 1 cubic foot, the rate of 
respiration during repose is 9 to 12 per minute; this is accelerated 
by work in proportion to the severity of the work. The diet em- 
ployed was 12 Ibs. of hay and 10—12 lbs. of oats daily. 

The following table gives a summary of the respiratory changes at 
the different paces :— 
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Air expired 
per hour in 
cubic feet. 


CO, expired 
per hour in 
cubic feet. 


O absorbed 


Respira- 


per hour in, tory quo- 


cubic feet. 


Undeter- 
mined 
gases per 
hour in 


cubic feet, 


80 *783 

67 556 
150 “588 
116 *520 
258° 000 
317 °738 
421 598 
360 °400 
849 -099 


0° 489 
0-368 
1-148 
0-765 
2-529 
2-482 

ats 2-877 
Center { oe 3-741 
Gallop .. 6 °695 


Influence of Inorganic Salts on Development. By S. Rincer 
(J. Physiol., 11, 79—84).—In a number of communications (J. 
Physiol., 4, 5, 6, '7), the author has previously shown the necessity 
of inorganic salts for sustaining life and vital activity, in muscular 
contraction, the heart beat, the action of cilia, and the life of fishes. 
Of these, calcium salts seem the most important, and there is 
antagonism between the action of these salts and those of sodium and 
potassium. An excellent fluid for sustaining the heart’s beat is made 


by mixing suitable small proportions of the salts of all these metals ; 
and of the calcium salts, the phosphate appears to be the most 


effective. A fish which dies in distilled water in a few minutes lives 
for weeks in river water, which always contains the necessary saline 
ingredients. In the present researches, the inquiry is extended in 
order to ascertain whether the same is true for the development of 
frog’s spawn, and the growth of tadpoles, and it was found that it is 
so. Placed in distilled water, they die in a few hours; the addition 
of sodium hydrogen carbonate, or of lime-water, or calcium chloride, 
is insufficient to maintain life. -Calciam hydrogen carbonate and 
tribasic calcium phosphate, on the other hand, sustain life for a cop- 
siderable time, and development progresses. It would appear that 
those salts of lime where the base is least saturated by the acid are 
those most capable of sustaining function. W. Dz. H. 


Method of Raising the Specific Gravity of the Blood. By 
W. Honver (J. Physiol., 11, 116—120).—After injecting blood into 
the peritoneal cavity of an animal, the blood corpuscles of the animal 
become, within an hour or two, apparently much increased in 
number. This is not a real increase, but is due to the fact that the 
density of the animal’s blood (as determined by Roy’s method, Abstr., 
1887, 608) is increased. The increase of specific gravity is due to 
the fact that the injection into the peritoneum sets up irritation, and 
leads to the transudation of blood plasma from the circulation. Later 
this subsides, and then there is a real increase in the animal’s 
blood corpuscles, due to absorption of those from the foreign blood 
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which is injected. The injection of a solution of sodium phosphate, 
or other neutral salt, similarly raises the specific gravity of the blood ; 
bat the effect is not so marked and is more transient. 

W. D. #H. 

Human Chyle. By D. Noiit Paton (J. Physiol., 11, 109—114).— 
Very few analyses of human chyle have been recorded. Rees ob- 
tained a specimen from a criminal after execution (Phil. Trans. 
1842). Specimens have also been obtained in cases where the 
thoracic duct or the lacteals have ruptured into a serous cavity ; 
here, however, one has to deal with a mixture of chyle and the lymph 
of the serous membrane. In one of these cases, the analysis was made 
by Hasebrock (Abstr., 1888, 736). 

In the present case, chyle was obtained from a patient in whom 
the thoracic duct had been cut in an operation for the removal of a 
tumour of the neck. Systematic observations could only be made at 
the time when the patient was in an emaciated and dying condition ; 
but from these it was roughly estimated that in health, the flow must 
have been between 3,000 and 4,700 c.c. in 24 hours, or between 5°2 
and 7°9 kilos. per 100 kilos. of body weight. Four specimens were 
obtained for analysis; the following table gives the results in parts 
per 1,000 :— 


WE icbbniotcéssedoescos 943 —958 
Solids 


Organic 
Proteids 


Cholesterin 
Lecithin 


The percentage of solids gradually decreased as the patient became 
weaker; this was due to a decrease in the organic constituents. The 
proteids were present in smaller amount than in previously recorded 
analyses. The diet given was rich in fats, which accounts for the 
high percentage of fat in the chyle. W. D. H. 


‘Nutritive Value of Different Albuminoids. By S. Gasrie. 
(Bied. Centr., 18, 807—815; from J. f. Landw., 37, 175—190).—A 
wether was fed daily with barley-straw (500 grams containing 3°25 
grams of nitrogen) and an amount of albumin containing 9 grams of 
nitrogen ; this latter was mixed with starch in such quantity that the 
umount of non-nitrogenous extract always remained the same. The 
experiment was divided into eight periods, in the first seven of which 
a different albuminoid was used; in the last, no albuminoid was 
given. The substances given daily during the eight periods were as 
follows:—I, rye (559°00 grams); II, peas (272°73 grams), and 
starch (30228 grams); III, conglutin (63°02 grams), and starch 
(512°32 grams); IV, meat meal (free from fat, 63°65 grams), and 
starch (512°32 grams); V, albumin (74°87 grams), and starch (512°32 
grams); VI, casein (71°31 grams), and starch (512°32 grams); VII, 
glutin (63°38 grams), and starch (512°32 grams); VIII, starch (58032 
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ms). Ineach case the animal had, in addition, salt (8 grams) and 
water (3 litres) ; the water which was left was weighed. The urine 
and feces were daily collected, weighed, and the nitrogen deter. 
mined. The amount of nitrogen digested was found by subtracting 
the amount in the feeces from the amount in the food (12°25 grams) ; 
whilst the amount of nitrogen of the albuminoid food which re- 
mained undigested was found by subtracting 4°4 grams (the amount 
of nitrogen in the feces during the period (VIII) when no albumin 
was given) from the nitrogen of the feces from the other experi- 
ments. The results indicate that of the pure albuminoids (III, V, 
VI), 12:2 to 15°5 per cent. remains undigested. Stutzer found: in 
artificial digestion experiments for conglutin 0°98 per cent., and for 
casein 8°24 per cent. of the total nitrogen remained undigested. 
When the amount of nitrogen fixed by the animal (the nitrogen 
digested less that of the urine) is calculated to a percentage of the 
total digested nitrogen, great differences are found. The number for 
meat meal is 41°88, for rye 6°31, and for conglutin, albumin, casein, 
and free albumin 27°70, 32°56, 29°77, and 21°52 respectively. The 
fact that when glutin, which is not capable of assimilation, was 
given, the animal not only did not lose, but gained nitrogen, points to 
the conclusion that the glutin saved the whole of the digestible 
albumin of the straw from being destroyed and caused it to be 
deposited. 

With regard to the last period where no albumin was given, it 
was found that the feces always contained starch; this observation 
agrees with that of Haubner and others that large amounts of starch 
are only completely digested when a certain amount of albumin is 

resent. 

, Neither the nitrogen nor the carbon in different albuminoids forms a 
criterion of their nutritive value. Conglutin, which differs most in 
its composition from other proteids, approaches albumin and casein 
very nearly. On the whole, the three animal albuminoids seem to 
act more favourably than those of vegetable origin; but more experi- 
mental evidence is required before generalising this fact. 

N. H. M. 


Value of Commercial Foods. By W. Knierim (Bied. Centr., 
18, $15—820).—The object of the experiments first described was to 
determine the relative values of several kinds of cake with regard to 
the production of milk. The cow received 15 kilos. of clover-hay 
and 1‘5 kilo. of cake. Rape-cake produced an increased amount of 
milk on the first day; the same was observed with cocoanut-cake. 
The increase was, in both cases, considerable, and the effect of the 
cocoanut-cake was more lasting than that of the rape-cake. In other 
experiments, in which 10 kilos. of green fodder was given, linseed- 
cake (1°5 kilo.) gave an increase of 12 per cent., and cocoanut-cake 
raised the yield of milk by 11 per cent. ; hemp-cake had no effect at 
all. Sunflower-cake, poppyseed-cake, and cocoanut-cake (1°5 kilo. in 
each case) were given, together with meadow hay of bad quality 
(14 kilos.) ; in each case the yield of milk was considerably increased 
—the greatest increase being produced by the cocoanut-, and the least 
by the sunflower-cake. 

2d2 
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Further experiments are described, in which oat-meal, sunflower. 
cake, cocoanut-cake, and pea-meal (1°5 kilo.) were given, along with 
a still poorer food, consisting of hay (9 kilos.) and oat-straw (3°5 kilos.), 
Cocoanut-cake and sunflower-cake gave equally good results; pea- 
meal was less effective. 

In order to determine whether the failure of hemp-cake was due to 
its being less digestible, experiments were made with bullocks, horses, 
sheep, and rabbits. The effect on bullocks was comparatively slight. 
The horses were found to be capable of doing much less work when 
much hemp-cake was given to them, whilst with sheep the cake was 
found to be distinctly injurious, causing the animals to become 
thinner. Rabbits could not be kept alive on hemp-cake alone. It is 
possible that the cake might give better results when used with less 
nitrogenous fodder. 

Sesame-cake was also found to be a very good milk producer. 

Experiments with rabbits showed that cotton-seed-cake and earth- 
nut-cake are very digestible. N. H. M, 


Nutritive Value of Wheat-meal. By A. W. Bryta (Proc. Roy. 
Soc., 45, 549—553).—In these experiments, two persons were fed on 
whole-meal and distilled water for a period of 28 days in one case, 
and a week in the other, the food and excreta being analysed in 
each case. The experiment on the first patient consisted of three 
parts: (1) a period of 8 days, during which the insufficient quantity 


of 16 ozs. per day of whole-meal was taken ; (2) a period of 14 days, 
daring which 20 ozs. per day was taken ; and (3) a period of 7 days, 
during which 28 ozs. per day was taken. In the second case the 
proportion of whole-meal per day was 16—22 ozs. In the first 
case there was loss of weight during the first two periods, but a 
slight increase during the third. In the first period, nitrogen was 
excreted in excess of that ingested, phosphoric acid was in equilibrium, 
but more salts were excreted than taken in. In the second period 
nitrogen and phosphoric acid were in equilibrium, and there was 
retention of salts. During the third period there was retention of 
nitrogen, phosphates being in equilibrium. In both cases there was 
an excretion of sulphates in the urine, and of unoxidised sulphur 
from the intestinal canal, although the flour only contained traces of 
sulphur. In the first case, cllorine was excreted in excess of that 
taken in. The above renders it evident that the sulphur in albumin 
is of importance as a food, and that the sulphur excreted must have 
been obtained from sulphur stores in the body. If the excretion of 
the bowel is considered as waste, then 15°6 per cent. of the nitrogen 
in food is not assimilable, 37 per cent. of the fat is not digested, aud 
51°8 per cent. of the ash also passes away. H. K. T. 


Occurrence of Mercury in Tapeworms. By I. Oxrxkers 
(Ber., 22, 3316—3317)—Two tapeworms from a syphilitic patient, 
who had used mercary ointment, were found to show a peculiar grey 
colour, due to the presence of some mercury compound, probably the 
oxide or sulphide. . F, S. K. 
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' Influence of Nicotine and Atropine on Salivary Secretion. 
By J. N. Lanewey (J. Physiol., 11, 123—158).—This paper, which 
is the sixth in a series of communications on the salivary secretion, 
relates chiefly to the connections of the nerves which pass to the sub- 
maxillary and sublingual glands to various groups of nerve-cells or 
ganglia in different animals. An important method of determining 
this point depends on the fact that, whereas atropine paralyses the 
secretion by affecting the nerve-endings, and has no poisonous effect 
on nerve-cells or gland-cells, nicotine, on the other hand, produces a 
somewhat similar effect, by its poisonous effect on nerve-cells; it 
leaves nerve-fibres and gland-cells intact; this is true, whether the 
drug be injected into the circulation, or applied locally to the 
ganglion. W. D. H. 


Influence of Sodium Phosphate on the Excretion of Uric 
Acid. By A. Hate (Medico-Chir. Trans., 72, 399—406).—Disodium 
hydrogen phosphate is a well-known solvent of uric acid, and in- 
creases the excretion of that substance. When, however, commercial 
preparations of the phosphate were employed in cases of gout, it was 
found that attacks were precipitated, and both in these cases and in 
healthy persons the amount of uric acid excreted was diminished. 
Analysis revealed the fact that these preparations contained from 
1-2 to 68 per cent. of sodium sulphate; it is this impurity which 
causes the retention of uric acid. The pure phosphate prepared from 
sodium hydroxide and phosphoric acid acts as stated at the com- 
mencement of this abstract. 

The addition of a little sodium hydrogen carbonate increases the 
efficiency of the phosphate in this direction; the addition of acid 
(such as dilute phosphoric acid, which causes the formation of dihy- 
drogen sodium phosphate) diminishes it. The acid phosphate is. 
another frequent impurity of commercial preparations, and this is an 
additional reason why the pure salt should be employed. The phos- 
phate and the salicylate (Abstr., 1888, 1322) act differently in relation 
to acidity of the urine, the excretion of uric acid being hindered by 
acidity in the former case, accelerated in the latter. In many cases 
where the powerful effect of salicylate is unnecessary, or its toxic 
effects are to be feared, the use of the phusphate as a substitute is 
recommended. W. D. iH. 


Clay-coloured Stools without Jaundice. By T. S. Waker 
(Medico-Chir. Trans., 72, 257—273).—The object of this paper is to 
establish the following propositions :—That the presence of the pan- 
creatic juice in the intestines is as essential as that of the bile to 
produce the brown colour (stercobilin) of the dejections; that clay- 
coloured stools may, consequently, be caused by disease of the pancreas 
when the liver is perfectly healthy ; that they may be caused either 
by cutting off the supply of bile as in ordinary obstructive jaundice, 
or the supply of pancreatic juice; that the bile pigment which appears 
in the feces is that only which has been acted on by the pancreatic 
juice, and that consequently the latter organ has a hitherto uusus- 


398 ABSTRACTS OF CHEMICAL PAPERS. 


pected physiological and pathological importance as a factor in the 
elimination of bile. 

These propositions are supported by the records of two cases: 
Case 1 was that of a man who died in his ninety-first year, and who, 
for 24 years previously, had passed colonrless stools; during all this 
time, except for a few days, jaundice was absent. Post mortem, the 
liver was healthy, the bile-ducts patent, and fresh bile was present in 
the duodenum. The pancreas, on the other hand, was enlarged, and 
its duct absolutely impervious, owing to the presence in it of a large 
stone, about 8 inches long. Case 2 was similar; clay-coloured stools 
occurred for seven years ; jaundice was absent. Post mortem, liver and 
bile-ducts healthy ; pancreatic duct obliterated, owing to cicatrisation 
of an old ulcer. In these cases the question arises what becomes of 
the bile-pigment, and it is suggested that as it is not acted on by 
pancreatic juice, it is completely reabsorbed. 

In conclusion, it is pointed out that Bernard noticed the occurrence 
of a brown tint when bile was mixed with pancreatic juice; that pre- 
vious clinical observers have, in a few scattered cases, noted the 
simultaneous occurrence of clay-coloured stools with pancreatic 
disease, and that in the foetus, meconium is cvloured by unchanged 
bile-pigments, not by stercobilin; the pancreas not beginning to 
secrete until after birth, and the process of absorption being probably 
also in abeyance until then. W. D. H. 


Physiological Action of the Active Principle of Jequirity. 
By S. Martin and R. N. Wotrenven (Proc. Roy. Soc., 46, 94—100).— 
Klein has shown that the poisonous properties of the seeds of Abrus 
precatorius (jequirity) cannot be due to a bacillus, and Warden and 
Waddell (Non-bacillar nature of Abrus poison, Calcutta, 1884) showed 
it to be due to the action of a poisonous proteid. The proteids in the 
seeds are two in number, a globulin and an albumose, and the present 
paper relates to the physiological action of the first of these. The 
proteids were obtained by extracting the crushed seeds with 15 per 
cent. solution of sodium chloride; they were precipitated from this 
extract by saturation with ammonium sulphate; the precipitate 
was redissolved by adding water; and from this solation the globulin 
was precipitated by dialysis, collected, washed, and dried. 

The actions ascribable to this globulin are the production of local 
cedema and inflammation when subcutaneonsly injected or applied 
to the eye, the presence post mortem of petechiw beneath the serous 
membranes, and the occurrence of hemorrhagic gastro-enteritis. It 
also produces a remarkable fall of body temperature after subcu- 
taneous injection, and in lethal doses, it causes rapidity of breathing 
shortly before death. It has little or no effect on blood pressure. 
The activity of this globulin is destroyed by heating the solution to 
75° or 80°, the temperature at which it enters into the condition of 
a heat coagulum. W. D. H. 


Toxic Action of the Albumose from Jequirity Seeds. By 
8. Martin (Proc. Roy. Soc., 46, 100—108).—This is a continuation of 
the research of which the preceding abstract is a réswmé. The 
albumose was obtained by precipitating the two proteids of the seeds 
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by means of alcohol. The precipitate was allowed to remain under 
absolute alcohol for several months: the globulin was thus rendered 
insoluble ; the albumose, however, was freely soluble in water after 
this treatinent. It gave the following reactions: The aqueous solu- 
tion was neutral to litmus-paper, and gave no precipitate on boiling. 
Acetic acid and also nitric acid gave precipitates which dissolved on 
heating, and reappeared on cooling. Copper sulphate gave a preci- 
pitate soluble in excess of the reagent. Copper sulphate and potash 
gave a “biuret” reaction. Mercuric chloride gave a precipitate in- 
soluble in excess of the reagent. The symptoms produced by the 
albumose closely resemble those noticed. when the globulin is hypo- 
dermically injected. There is gradually increasing weakness, with 
rapid breathing and lowering of body temperature, but no convulsions 
or paralysis. It also causes severe conjunctivitis when applied to 
the eye. Its poisonous properties are lessened by heating at 70—75°, 
and completely destroyed at 85°. 
The albumose is not, however, so powerful a toxic agent as the 
globulin, the dose necessary to produce the same effects being larger. 
A comparison is drawn between the action of these proteids and 
those of other poisonous substances of the same class, especially those 
in snake-venom. 
The following table contrasts the activity of the venom of various 
snakes and of Abrus :— 
Common adder.—Fatal dose in man, 0:0021 gram per kilo. of body 
weight (Fontana). 
Australian tiger-snake.—Fatal dose in dog, 0°00485 gram per kilo. 
of body weight. 
Cobra.—Fatal dose in dog, 0°000079 gram per kilo. of body weight 
(Vincent Richards). 
Abrus potson— 
Globulin.—Fatal dose, 0°01 gram per kilo. of body weight. 
Albumose.—Fatal dose, 0°06 gram per kilo. of body weight. 
Peptic albumoses.—Fatal dose in dog, any dose over 0°3 gram per 
kilo. of body weight (Pollitzer). W. Dz H. 


Acetonuria and Diabetic Coma. By S. West (Medico-Chir. 
Trans., 72, 91—110).—A systematic examination of the urine tor 
acetone was made in a number of cases of healthy people, of those 
suffering from various complaints, and of those suffering from dia- 
betes. The tests employed were le Nobel’s or Legal’s nitro-prusside 
test, and Lieben’s iodoform reaction. The first was applied to the 
urine direct, the latter to the distillate from the urine. In addition to 
these, the red reaction which is given by ferric chloride was sought; 
whether this is produced by ethyl acetoacetate or some allied com- 
pound is at present uncertain. The main results of the investigation 
were as follows :—Acetone is absent, or almost so in healthy urine. 
Acetonuria is common in diabetes without coma, and is not constantly 
present in cases of diabetic coma. It varies greatly in the same case 
trom time to time, without any evident cause, It stands in no rela- 
tion to the amount of sugar in the urine, but varies independenily of 
variations in the sugar and specific gravity. It is, moreover, often 
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found in other diseases than diabetes ; for instance, in four cases of 
pneumonia, in one case of cirrhosis of the liver, in one of spinal 
affection, in one of cerebral hemorrhage, and in one of delirium 
tremens. 

The iron reaction (? diaceturia), on the other hand, is rare except 
in cases of diabetes. It may be present when acetone is absent, or 
absent when acetone is present. They may, however, be both pre- 
sent or both absent at the same time, and neither appears to stand 
in any definite relation to coma. The presence of acetone in the 
urine, or the occurrence of the iron reaction is, however, by no means 
without clinical significance. They indicate defective metabolism, 
and that the patient is in a worse condition than when the tests 
applied gave negative results. Acetone and the substance which 
gives the iron reaction may be bye-products in the formation of 
the at present unknown poison, and their presence often indicates the 
presence of this poison and the onset of coma. The ovcurrence of 
the iron reaction should be regarded as more serious than that of 
acetone. 

These conclusions confirm in the main those of v. Jaksch (Aceton- 
uria u. Diaceturie, Berlin, 1885) ; the terms acetonemia and acetonuria 
‘are misleading if used as synonymous with diabetic coma. 


W. D. H. 


Pernicious Anemia. By F. W. Morr and S. A. Vasry (Lancet, 
1890, 1, 287—289).—In a case of pernicious anemia previously recorded 
(Lancet, 1589, 1, 520), it was noted that the urine had a high colour, 
although its specific gravity was low, and that the liver post mortem, on 
staining sections with potassium ferrocyanide and hydrochloric acid, 
became intensely blue and thus gave evidence of excess of iron. It 
was therefrom inferred that in the liver the hemoglobin of the cor- 
puscles is split up into an iron-free pigment of the nature of hydro- 
bilirubin, which passes into the urine as urobilin, and an iron-contain- 
ing constituent which remains behind in the liver cells. 

A case of a precisely similar kind is now related, and the view 
ubove stated is fully borne out by the results of analysis :— 
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Weight in 
grams. 


Ferric oxide 
per cent. 
in organ. 


Total ferric 
oxide in 
whole organ. 


Total ash 
in organ. 


Percentage 
of ferric 
oxide in ash. 


1240 
282 
141 


0°29 
traces 
trace 
traces, along 
with distinct 
traces of copper. 


Anemic liver.. 
» kidney 
» Spleen, 
Normal liver. .. 


3-60 


An interesting point in addition to the high percentage of ferric 
oxide obtained from the liver is the low percentage in the spleen. 
This is especially noteworthy, as the view is very generally held that 
the spleen is an important site for the destruction of blood corpuscles. 
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The above analysis, as well as certain experiments of Schafer, show- 
ing the absence of free hemoglobin in the blood of the splenic vein, 
lend no support to this doctrine. 

Hunter (Practitioner, Sept., 1889) has published a similar case to 
the above. The pigment in the urive in this case was not, as in Mott’s 
case, normal urobilin, but pathological urobilin. 

Copeman (Lancet, 1890, 1, 375) records a fourth case of the same 
nature, and in this, as in Mott’s case, the urinary pigment was normal 
urobilin. W. D. H. 


Pfeiffer’s Test for Latent Gout. By W. Roserrs (Lancet, 1890, 
1,9—10).—At the seventh congress of German physicians (Wiesbaden, 
1888) Pfeiffer introduced the following urinary test for discovering 
the condition known as latent gout, and the allied condition uro- 
lithiasis; the acid urine of the 24 hours is divided into two parts, one 
part is passed through a filter on which pure uric acid has been 
placed, the other part is not so treated. An equal volume of each 
portion is then acidified with strong hydrochloric acid, and set aside 
until the precipitated uric acid has fully separated. The two pre- 
cipitates are collected and weighed. In normal urine, the weight is 
approximately the same in both cases. But in the case of gout, or 
uro-lithiasis, the portion passed through the uric acid filter is found 
to have the greater portion of its uric acid removed from it, and little 
or no formation of uric acid crystals occurs on subsequently treating 
the filtrate with hydrochloric acid. On repeating these experiments 
in the present research, the test was found to be most untrustworthy 
and misleading. Nearly all acid urines desposit a portion of their 
uric acid upon the pure acid on the filter; but the amount so deposited 
in normal acid, as well as in gouty urine, depends on the interaction 
of a number of factors, namely :—the degree of acidity of the urine, 
its comparative richness in uric acid, the rate of filtration, and the 
amount of uric acid placed on the filter. A simpler and more trust- 
worthy test consists in placing several portions of the urine in corked 
phials in a warm place (to prevent precipitation of urates), a few 
drops of chloroform being added to prevent putrefaction. Sooner or 
later crystals of uric acid are deposited if the urine is acid; the time 
at which crystals first make their appearance giving an indication of 
the degree of precipitability of the urine, that is of its proneness to 
deposition of uric acid. If crystals generally appear in 2 or 3 hours, 
this would indicate a morbid imminence of gravel; if only after 12 
or 24 hours, the occurrence does not come within the range of patho- 
logical significance. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Behaviour of the Vegetable Cell with very Dilute Alkaline 
Silver Solution. By O. Lorw and T. Boxorny (Chen. Centr., 1589, 
ii, 849—850, from Bot. Centr., 1889, 39). The authors have made 


402 ABSTRACTS OF CHEMICAL PAPERS. 


several further experiments with the object of determining the cause 
of this reaction (Abstr., 1888, 983), more especially since Pfeffer 
(Abstr., 1889, 1028) has concluded that the reducing power is due to 
albumin tannate or to tannin. 

Having observed that if spirogyra be cultivated in solutions of 
nitrates, a part of the tannin disappears, the authors cultivated Spiro- 
gyra nitida in a sulution containing 1 part of sodium and potassium 
nitrates, and of sodium and magnesium sulphates in 10,000 parts of 
distilled water. When sown, the spirogyra contained a fair quantity 
of starch, fat, and tannin. After allowing the vessel to remain for 
12 days in a somewhat shaded part of the room, the alge were quite 
healthy, and were, moreover, free from fat and tannin, and contained 
but little starch. Dilute ammonia caused a considerable precipitate, 
which was free from fat and tannin, but still reduced silver solution 
with energy. Thirty per cent. acetic acid, or protracted heating at 
70—80° destroyed this reducing power. Since these tannin-free cells 
contuin nothing besides albumin, the authors conclude that the 
reducing power must be attributed to it, and that the treatment with 
acetic acid or the process of heating causes such a change in the 
albumin as to destroy its reducing power. J. W. L. 


Occurrence of Iodine in Fucus vesiculosus and Chondrus 
crispus. By L. van Irate (Arch. Pharm, [3], 27, 1132—1134).— 
By Fliickiger’s method (Abstr., 1887, 996), a faint iodine reaction was 
obtained with 3 grams of Fucus vesiculosus, and with 10 grams of 
Chondrus crispus. 50 grams of the former plant was extracted with 
40 vol. per cent. alcohol, the solution neutralised with sodium car- 
bonate, evaporated to asyrup, this extracted with water, and treated 
with chloroform; the chloroform remained colourless. The addition 
of nitrous acid dissolved in dilute sulphuric acid set free its iodine, 
which amounted to 5°1435 milligrams, or 0°0113 per cent. of the 
absolutely dry substance, and 0°01029 per cent. of the plant dried 
over lime. The whole of the iodine was found to be extracted 
by the above process, The material separated by absolute alcohol 
gave no reaction for iodine. From these reactions, the author con- 
cludes that the iodine is present in F. vesiculosus as iodide. The 
amount of iodine in C. crispus was too minute to estimate. Neither 
plant gave evidence of the presence of bromine. J. T. 


Chemical Constituents of Scopola carniolica. By W. R. 
Dunstan and A. E. Cuaston (Pharm. J. Trans. [3}, 20, 461—464).— 
Scopola carniolica is a solanaceous plant indigenous to Austro- 
Hungary. It has lately been exported to this country with a view to 
its employment in medicine as a substitute for belladonna. The total 
alkaloid was extracted from the carefully dried (30—40°) rhizome, 
uo temperature above 40° being employed in the process, and no alkali 
being used, except very weak ammonia, so that the possibility of the 
occurrence of any change in the alkaloids during their extraction was 
avoided ; on crystallising the alkaloid from ether, pure hyoscyamine 
(m. p. 108—109°) was obtained. To ascertain whether any other 
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mydriatic alkaloid was present, the residue obtained from the 
ethereal liquid was dissolved in diluted hydrochloric acid, and frac- 
tionally precipitated with gold chloride; each fraction was then 
recrystallised until its melting point was not changed by a repetition 
of the process. From the eight fractions of precipitate, 27 specimens of 
recrystallised aurochloride were obtained. With the exception of what 
was possibly a trace of byoscine aurochloride, nothing but hyoscyamine 
aurochloride was found (m. p. 159—162°, corr.). A similar process 
of fractional precipitation of the aurochloride was conducted ‘vith a 
small quantity of alkaloid, which had not been extracted by ether 
from the alkaline aqueous liquid. This yielded only hyoscyamine 
aurochloride. The salt was identified by its melting point, as well as 
by. the results afforded by its analysis ; the alkaloid was also regene- 
rated from it, and shown to correspond with pure hyoscyamine. The 
plant is abundant, and would therefore seem to constitute an 
important source of this alkaloid. The rhizome is also shown to 
contain rather more than 0°1 per cent. of cholesterol, melting at 
132—133°, and affording analytical results which agree with the 
formula C.,H,O + H,O. When dried at 100°, the crystals lost water, 
leaving the anhydrous substance, which melts at 137°5°. The benzoate 
was prepared by dissolving the substance in benzoic chloride, and 
heating the liquid for 15 minutes near its boiling point. On pouring 
it into aqueous soda, the benzoate remains insoluble ; after purification 
and crystallisation from ether, it melted at 145°5°. The cholesterol 
from 8S. carniolica most nearly resembles the phytosterin of Hesse. 
The substance has not before been obtained from an atropaceous plant, 
but the authors have since isolated it from Atropa belladonna, There 
were also obtained from 8S. carniolica a fat which is under examina- 
tion, a crystalline sugar yielding an osazone identical with that of 
dextrose, and a crystalline substance whose aqueous solution when 
alkaline is highly fluorescent, and appears to be methylesculetin. 
The paper is followed by others in which different observers record 
the results of therapeutical, botanical, and pharmaceutical examina- 
tions of the plant. Therapeutically it appears to have some marked 
advantages as compared with belladonna. W. R. D.z 


Analyses of the Seed of Calycanthus glaucus. By H. W. 
Winey (Amer. Chem. J., 11, 557—567).—The analyses cannot be 
given in full. The seeds were found to contain only a very small 
quantity of starch, but large amounts of sugars, albuminoids, and oil : 
there being as much as 47 per cent. of the latter. 

This oil has a faint yellow colour, and a peculiar odour. Its sp. gr. 
when obtained by extracting the seeds with petroleam = 0°9058; 
the sp. gr. of the expressed oil = 0°9110 (water at 100° = 1). Itis 
free from volatile acids, gives a fatty acid crystallising at 12°5°, and 
has a refractive index of 1°47351 at 28° (water at 28° = 1:33338). 
The crude expressed oil absorbs 129°53 per cent. of iodine, the puri- 
fied extracted oil 128°66 per cent. 

The oil contains an alkaloid discovered by Eccles, and named 
by him calycanthine. This was obtained from the seeds by powdering 
them, extracting the fat with petroleum, and digesting the residue 
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with various liquids, best with dilute sulphuric acid (1: 50). 
The sulphuric acid extract is made strongly alkaline with ammonia, 
and extracted repeatedly with ether; on evaporating the ether 
extract, calycanthine crystallises in feathery masses on the sides of 
the dish. The kernels of the seeds contain about 3 per cent. of the 
alkaloid, the hulls about 1 per cent. The alkaloid is insoluble in 
alcohol and water. With sulphuric acid, it gives a pale-yellow 
colour, with nitric acid a persistent bright-green, with sulphuric acid 
and potassium dichromate a fine, blood-brick-red, and with sulphuric 
acid and cane-sugar a fine purple, persisting for some time, and 
finally changing to blue. Owing to the presence of sugar in the 
seed, this last reaction may be obtained by the simple application of 
sulphuric acid to the raw seed. C. F. B. 


Bark of Quina morada (Pogonopus febrifugus, Benth.-Hook.). 
By P. N. Arata and F. Canzoneri (Gazzetta, 18, 409—421).—The 
authors have examined a specimen of bark found in Bolivia and in the 
north of the Argentine Republic, commonly known as “ Cascarilla,” 
or “Quina morada,” and credited with many of the therapeutic cha- 
racteristics of the true cinchona bark. For a variety of reasons the 
authors consider it to belung to the Pogonopus febrifugus, Benth.-Hook., 
syn. Howardia Wedd, rubiacea, described by Griselbach. In appear- 
ance the bark is irregular on the outside and scaly within; the colour 
varies from yellowish-white to reddish, and is a dirty-white on 
freshly-exposed surfaces; it is soft and spongy to the touch, a little 
lighter than water, has a slightly bitter taste, scarcely any odour, and 
burns very readily, leaving a white ash. It imparts a bluish fluor- 
escence to water with which it has been boiled, and a yellowish- -blue 
fluorescence to alcohol. 

Two substances were extracted from this bark, namely, a blue 
fluorescent substance, moradin, and an alkaloid, moradéine. 

To isolate these, the powdered bark is extracted with alcohol, the 
extract treated with an alcoholic solution of lead acetate, filtered, 
freed from lead, and concentrated, when a crystalline deposit of 
moradin is.obtained. The mother liquor is then treated with potash 
and ether, the ethereal extract treated with hydrogen chloride, and 
the precipitate of moradeine hydrochloride purified by again treating 
it with soda, ether, &c. 

Moradin contains no nitrogen, and its formula is either C.,H,,O, or 
C,.H,O,. The former agrees better with the composition of the 
acetyl-derivative, triacetylmoradin. 

Moradin crystallises in slender, colourless needles, or in large, 
anhydrous prisms, and melts at 201—202°. It has the characters of 
an acid, but none of its salts could be isolated. Ajkalis increase, and 
acids (except acetic) diminish the fluorescence of its solutions. Ferric 
chloride gives a green coloration and, after a time, a green precipitate ; 
gold chloride gives a blue coloration and green precipitate. It is 
dissolved by concentrated sulphuric acid, forming a yellow solu- 
tion, from which it is re-precipitated unchanged on adding water. 
Although not a glucoside, it reduces Fehling’s solution when heated 
with it; it also reduces silver nitrate and basic lead nitrate. Potas- 
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sium permanganate in alkaline solution and ferric chloride in alco- 
holic solution oxidise it to quinone. The action of nitric acid is 
characteristic ; the concentrated acid has no action in the cold, but 
forms oxalic acid on heating; on boiling with very dilute (4 per cent.) 
acid, quinhydrone and quinone are successively formed. Its reactions 
place it in the class of oxyhydroquinones, since it gives as products of 
decomposition a di- or tri-hydroxybenzoic acid which colours ferric 
salts green, a polyvalent phenol, probably hydroxyquinol, and quinone. 
[t is probable that two of the oxygen-atoms are contained in the 
same way as in hydroxycoumarin (umbelliferon). 

Triacetylmoradin crystallises from its alcoholic solution in white, 
shining prisms which melt at 177—178°. It is not fluorescent, and 
has no acid properties. It is insoluble in alkalis in the cold, and 
decomposes when warmed with them. 

Moradeine crystallises in opaque, colourless prisms, very soluble in 
alcohol, ether, chloroform, &c., but only slightly in water. It melts 
at 199—200°, and exhibits the general reactions of an alkaloid, 
forming a well-crystallised platinochloride and aurochloride, &c. 


8. B. A. A. 


True Winter Bark. (Drymis Winter-Forster.) By P. N. 
Arata and F. Canzoneri (Gazzetta, 18, 527—539).—After an histori- 
cal summary of the introduction of the bark into Europe, the author 
describes the genuine bark from the Siraits of Magellan; this occurs 
in the form of deeply-furrowed, curled-up fragments with an earthy 
fracture, exhibiting, when in small pieces, an internal reddish-brown 
coloration. When fresh, it has a bitter and pungent taste and an 
agreeable odour, recalling both turpentine and cloves. The sun-dried 
bark yielded : water (at 110°), 13°713 per cent.; ash, 3-338 per cent. ; 
soluble in ether, 3°341 per cent. ; in alcohol, 6°465 per cent.; in water, 
13-981 per cent.; ligneous matter, 49°200 per cent. An analysis of 
the ash is also given. The ethereal solution contains a peculiar 
essence, fatty compounds, resins, and waxy matter; the alcoholic 
extract contains reddish, uncrystallisable resins. Citric acid was 
carefully looked for, but not found. The essence was isolated by dis- 
tilling the bark with water, exhausting the distillate with petroleum, 
and distilling off the solvent. The crude oil, amounting to 0°6428 
per cent. of the weight of the bark employed, is a mixture of several 
substances. 

Winterene, C\sH», is the essential oil separated from this by 
fractional distillation. It passes over between 260° and 265°; sp. 
gr. at 13° = 093437. Index of refraction = 14931; sp. rotatory 
power at 16° [2]; = +11°2. It is readily oxidised on exposure to 
the air, becoming yellow. The formula C,;Hy was calculated from 
the ultimate analysis and vapour-density, but the authors consider 
that the ready oxidisability of winterene and its analogy to similar 
essences points rather to the formula C,;H.,, which would place it in 
the group of sesquiterpenes, such as cedrene, cubebene, &c., the 
boiling points of which are between 250° and 268°. 

Iodine dissolves in winterene prodncing a greenish-yellow colora- 
tion which changes to green after a time. 
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On adding picric acid containing a few drops of sulphuric acid to 
winterene, a yellowish-red, crystalline compound is formed. 

Pare winterene is coloured green by a solution of bromine in chlo- 
roform, orange-red by a solution of chloral hydrate in sulphuric acid, 
rose to yellow by concentrated sulphuric acid or by sulphuric acid 
and chloroform, dirty-yellow by Fréhde’s reagent and by ferric chloride 
and sulphuric acid, rose to violet by nitric acid. 

The reactions of the essence after oxidation are also given. 


S. B. A. A. 


Nitrous Acid in the Atmosphere. By L. Inosvay (Bull. Soc. 
Chim. [3], 2, 666—667).—The liquid obtained by washing with 
water, bedewed grass and foliage-leaves, collected in the morning, 
contains nitrous acid, which is absent from noonday and evening 
gatherings. Nitrites are condensed on leaves during the day in 
damp, dull, rainless weather, and in dry, clear, sunny weather are 
replaced by nitric acid and ammonia. 

Washed soils moistened and exposed to air determine similar 
surface condensations, the nitrogen-compounds being derived from 
the atmosphere and varying in amount with the duration of ex- 


posure. T. G. N. 


Causes of the Exhaustion of Arable Soil by Cropping with- 
out Manures. By P. P. Dewérain (Ann. Agronom., 15, 481—505). 
—The author has made a comparative study of certain plots at the 
experimental station of Grignon, some of which have been cropped 
without manuring for a number of years, while others have received 
regular dressings of farmyard manure. 

Unmanured Plots.—Plots 21, 37, and 53 received no manure since 
1874. 

Manured Plots.—Plots 32, 33, 36, and 49 had received regular 
dressings of farmyard manure. 

Comparative Crops. Sugar-beet.—In 1887 plot 37 yielded 13,900 
kilos., and plot 53 10,000 kilos. per hectare, against 35,000 —40,000 
kilos. yielded by the regularly manured plots. Red clover: in J888 
plot 37 yielded 3,200 kilos. hay per hectare, and plot 53 2,600 kilos. 
against 8,800 kilos. yielded by a plot manured during the ‘preceding 
years. T'rifolium incarnatum : the continuously unmanured plot yielded 
3,600 kilos. green in 1888 against 15,000 kilos. by the regularly 
manured plot. Cereals: for these crops the exkaustion is much less 
noticeable than for the preceding. In 1888, plot 37 yielded 31 metric 
quintals of oats (avoine des salines) against 33 by the manured plots ; 
and plot 53 yielded 22 quintals of oats (avoine a grappes) against 32 
yielded by the manured plots. 

Although the difference is, in the case of the phosphoric acid, 


considerable, yet it cannot be said that the unmanured plots fail to 
yield crops on account of exhaustion of mineral food. 
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Phosphoric Acid and Potash in the Soil. 


Regularly 


Continuously unmartured. 
manured. 


Percentage in the soil (depth not 
stated) of 


Plot 53. Plot 36. 


Total PO, ee cesesecersesere eecese 3 R 0°155 
P,0, soluble in acetic acid , 0 034 
Total K,O soluble in aqua regia ...... ‘ ‘ 0°117 


Organic Matter in the Soil.—-The carbon and nitrogen in the soils of 
plots 37 and 21 (anmanured) and of plots 32 and 49 (manured) were 
determined in 1878 and again in 1888 after 10 years’ interval. 

The results so far seem to connect the exhaustion, so conspicuous 
when beet-root or clover is grown, with the great loss of organic, and 
especially carbonaceous matter, the diminution in the important 
plant foods, nitrogen, phosphoric acid, and potash being relatively 
inconsiderable. 


21. . 32. 


Percentage of nitrogen in 1878.... 0°174 : 0-200 
” ” ” 1888.... 0°15U 0-186 


La8. ccccscccscccccccse 0 ‘024 0°014 


Percentage of carbon in 1878 ..... 1-630 1°66 
1888 ..... 0°730 1°60 


” »” ” 


Loss OF gaiN..es.eeeeeees y | —0°900 —0-06 


Proportion © in 1878.2... 004+. 9-0 9°3 76 83 
a! See ingaliags coe) tee ae 4°8 8-4 8°5 


The author next examines the various reasons that suggest them- 
selves to account for this connection. 

Retention of Moisture by Humus.—Parallel plots in the same strip 
of ground were selected from those continuously unmanured, and 
therefore poor in organic matter, and from those regularly or frequently 
manured and rich in organic matter, and samples taken caretully to 
the same depth and under exactly similar circumstances during every 
month from November, 1888, to November, 1889, for the determination 
of moisture. The results of each pair of plots are plotted in curves 
showing the percentage of moisture at the consecutive dates; but the 
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general results may be summed up thus:—The soil of the unmanured 
plots 21, 37, and 53, poor in organic matter, gave an average of 17°6 
per cent. of water over the time named ; that of the manured plots, 
17, 33, and 49, rich in organic matter, 18°5 per cent. If this dif- 
ference is reckoned on the hectare of soil, it amounts to 32°4 tons of 
water; but as the total water contained in the soil is 623 6—666 tons, 
no weight can be attached to the absence of so small a fraction. 
Other experiments showed that the difference in the loss by drainage 
was not greater than in the case of two samples of the same soil. 

Quantity of Nitrates Formed—Equal weights of the different soils 
were placed in glazed pots, and the initial nitrogen as nitrate deter- 
mined in each. These pots were placed in the open, the drainage- 
water from each collected from May 14 to November 12, and the 
nitrogen as nitrate determined in each lot of water. The mean 
results for the plots in question were— 


Initial N N as 


Rain- 


fall. 


Drainage. 


as nitrate 
in soil. 


nitrate in 
drainage. 


Plots 17 and 33 regularly manured .. 


litres. 
31°64 
31°64 


litres. 
8 °360 
9°116 


grams. 
0 °368 
0 °322 


grams. 
0°877 
0-624 


21, 37, and 53 unmanured .... 


” 


From these figures it appears that the quantity of nitrate formed, 
even in the exhausted soils during the growing season, was amply 
sufficient for the requirements of good crops; 0°322 gram of nitrogen 
nitrified per 30 kilos. soil being equivalent to 113 kilos. per hectare. 


Production of Carbonic Anhydride—Determinations made by 
Boussingault and Lewy’s method of the carbonic anhydride con- 
tained in 100 litres of the interstitial air of two soils on the same 
dates gave— 

June 18, 
grams. 


0°98 
1:16 


These differences are again slight, and tend to confirm recent results 
of Wolny and of Schloesing, showing that there is no direct relation 
between the richness of a soil in organic matter and that of its inter- 
stitial air in carbonic anhydride. The foregoing experiments fail to 
yield any explanation of the facts, but the following one shows con- 
clusively the actual importance of the organic matter of soil to the 
growth of sugar-beet. 30 kilos. of the rich soil of plot 49 and 30 
kilos. of the exhausted soil of plot 53 were placed in similar pots, the 
latter being enriched by the addition of 3 grvms of sodium nitrate, 
3 grams of superphosphate, and 3 grams of potassium chloride, equiva- 
lent to 360 kilos. of each per hectare. Sugar-beet seeds were sown in 
each pot; on July 17 all the young plants but one were removed from 
each pot, and on October 25 the weight of the single root grown in 
each pot was taken. 


June 7. 


Plot 53 unmanured 


» 49 manured 
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Soil rich in Soil artifi- 
organic matter | cially enriched 
(49). (53). 


grams. grams. 
Weight of young plants removed July 17 6°78 2°51 
entire plant on Oct. 25 .........00%5 730 165 


WE I Gs On 0466 00 0886 66k 0 HERS 410 92 
15 04 11°11 


61 60 10°12 


” 


Percentage of sugar in juice .......- 1. se eeeeee 
Sugar in entire plant ..........0.se cece scenes 


From all the facts given in this paper the author concludes that 
a portion of the organic matter of soil frequently manured with 
farm-yard manure probably serves as direct nutriment for the sugar- 
beet and some other plants, and that for this purely mineral food 
cannot be successfully substituted. J. M. H. M. 


Experiments at Rothamsted on the Growth of Potatoes. 
By J. H. Gupert (Agr. Students’ Gazette, 4, Pt. ii)—The experiments 
were conducted for 12 years on the same land. The following table 
shows the various manuring as well as the average yearly produce 
per acre for the 12 years, except in the farm-yard manure series, 


where the average of six years is given :— 


Good. Small. i ; Total. 


tons. cwts. | tons. cwts. > . | tons. ewts. 


ee 13°5 19°75 
Superphosphate of lime. .... 5°0 13 °4 
Mixed mineral manures... .. 7°75 15 25 
Ammonium salts........... 17°75 5°75 
Sodium nitrate ............ 4°6 12°5 
Ammonium salts and mixed 
NI a. 6. 64.000s ek bn 06 den 18°9 
Sodium nitrate and mixed 
Nh ccbakasdcnnceca 17°4 
Farm-yard manure ........ 11°9 
Farm-yard manure and super- 
phosphate ..........005 16°9 
Farm-yard manure and super- 
phosphate and sodium ni- 
Fr ere rr 


on 
CAS 


14°5 


i 


13 °0 
4°6 


© SO S Coeoo 
on we 


No 
or 
i) oo cs escooos 
Or AA DB HNNHwWwSe 


TF NO TFT agoan 


11°6 


no 
nr 


7 2°25 


for) 
mr) 


5 17°75 


The mixed minerals include superphosphate and potassium, sodium, 
and magnesium salts. The ammonium salts contained 86 lbs. of 
nitrogen whilst farm-yard manure supplied about 200 Ibs. of nitrogen 
per acre per annum. It is remarkable that there is much less increase 
of produce of potatoes by nitrogenous manures alone than by mineral 
manures alone. 

With regard to the various constituents of the tubers, the average 
amount of nitrogen per acre in those grown without manure was 
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only 14:9 lbs., which is less than would be yielded by wheat or barley 
grown under the same conditions. Mineral manures alone raised the 
amount of nitrogen to about 20 lbs., whilst nitrogenous manures alone 
only raised the amount taken up to 19°7 lbs. (with ammonium salts) 
and 23:0 lbs. (with nitrate). With the same application of nitrogen, 
but in conjunction with mixed minerals, the amount of nitrogen 
stored up in the tubers is raised to about 50 lbs. per acre. Of the 
other constituents, the most prominent is potash ; under the influence 
of superphosphate alone, 30 lbs. per acre more potash is taken up than 
without manure, with superphosphate and mixed minerals (including 
potash) the increase is 33 lbs., whilst with minerals and nitrogenous 
manure together, nearly 70 lbs. more potash is recovered per acre than 
where no manure is applied. The presence of potash seems to be 
essential for the formation of starch and sugar. The accumulation 
of phosphoric acid, which is more directly connected with the nitro- 
genous constituents, is much less than that of potash. 

As to the composition of the whole tubers and of the juice, there is 
an indication that the juice is richer in nitrogen, the more nitrogen 
there is applied in the manure and the less matured the crop; it in- 
‘ cludes, in fact, material for further maturation. The amount of juice 
is generally about 80 per cent. of the fresh tubers. The percentage of 
ash-constituents is higher in the juice than in the tubers; its amount 
varies considerably according to the manuring, but the composition of 
the ash of the tubers and the juice is always very similar. The 
greater part of the nitrogen is in the juice. 

Of the total nitrogen of the tubers, Schulze found an average of 
18°3 per cent. to exist as albuminoids in the marc. In the Rotham- 
sted experiments, the average was found to be only 15 per cent. The 
average percentage of total albuminoid nitrogen was 56°2 (Schulze) 
and 63°6 (Rothamsted). The two sets of experiments show that, 
as a rule, less than 20 per cent. of the total nitrogen is in the form of 
insoluble albuminoid. On the other hand, Schulze’s results show an 
average of 43°8, and those obtained at Rothamsted 36:2 per cent. of 
total nitrogen, of the tubers to be non-albuminoid: most of it existing 
as amides and much less as ammonia and nitric acid than is usual in 
the case of root crops. The nutritive value of this large proportion 
of nitrogenous matter is, to say the least, doubtful, and inasmuch as 
most of the albuminoid matter itself is in the juice of the potato, it is 
probable that a good deal is lost as food. 

Provided that the necessary minerals are present, the use of nitro- 
genous manure gives rise to a great increase of starch in the potato, 
just as in the case of root crops there is an increase of sugar under 
these conditions, and in the case of the cereals an increase of starch 
and cellulose. It is chiefly for the increased production of non- 
nitrogenous substances (starch, sugar, and cellulose) that direct 
nitrogenous manures are used. 

Diseased potatoes contain considerably less dry matter than good 
ones, which is shown by the higher percentage of mineral matter in 
the dry substance of the bad ones to be due, not to acquisition of 
water, but to the loss of solid substance, and it is further shown that 
it is chiefly the non-nitrogenous organic substance which is lost. The 
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cause of the disease is a fungus which converts the starch into sugar ; 
the loss of substance is perhaps mainly due to the evolution of carbonic 
anhydride, as a coincident of the growth of the fungus deriving its 
nutriment from ready-formed organic substance ; a characteristic action 
in the growth of these non-chlorophyllous plants. The fungus accu- 
mulates a large proportion of both the mineral and nitrogenous 
substance of the juice of the tubers, which perhaps partly explains the 
fact that the disease develops much more in tubers grown by highly 
nitrogenous manures, and which have a highly nitrogenous juice, 
than in those grown under ordinary conditions. N. H. 


Experiments with Farm-yard Manure. By E. Hewen (Ried. 
Centr., 18, 794—796 ; compare Abstr., 1888, 872).—The object of the 
experiments was to determine what changes take place when the 
liquid manure is kept alone, when treated with sulphuric acid con- 
taining phosphoric acid, and when kept covered with a layer of oil. 
The manure was well mixed, and three lots of 100 kilos. put into 
barrels and treated as described. Nitrogen as ammonia and organic 
nitrogen was determined in the manure at the beginning and at the 
end of the experiment, which lasted about six months. The manure 
kept without any preservative lost 11-9 per cent. of the nitrogen as am- 
monia and 18°5 per cent. of its organic nitrogen, corresponding with 
12°9 per cent. of the total nitrogen. The sample treated with acid 
lost 13°8 per cent. of the ammoniacal nitrogen, but the amount of 
organic nitrogen was almost doubled, so that the loss of total nitrogen 
was only 1°5 per cent. The manure kept under oil lost 68 per cent. 
of the total nitrogen, or 5 per cent. of the ammoniacal nitrogen and 
18 per cent. of the organic nitrogen. N. H. M. 


Analytical Chemistry. 


Modified “Orsat” Apparatus. By J. Rurrue (J. Soc. Chem. Ind., 
8, 3—4).—The author describes, with the aid of a dixgram, a new 
form of bulb, which is said to be less subject to fracture and more 
easily prepared and cleaned than the bulb used in Orsat’s apparatus 
for the rapid determination of oxygen. D. B. 


Gas Sampling and Testing Apparatus. By J. E. Sreap (J. Soe. 
Chem. Ind., 8, 176—178).—The author describes, with the aid of a 
number of diagrams, various forms of apparatus for sampling and 
testing gases, designed by him for the purpose of examining blast and 
other furnace gases. The sampler is a modification of the apparatus 
described by Gruner, by which a large vessel filled with mercury is 
used to collect the gas. The author’s apparatus is so arranged as not 
only to take the sample, but also to take the place of the old form of 
gas pipette. Three forms of gas-testing apparatus are described, 
their mode of workiug being explained with the help of diagrams. 

D. B. 
2¢e2 
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The Concentration of Reagents. By R. Biocumann (Ber., 23, 
31—35).—When the usual instructions for the preparation of reagents 
are carried out, the concentration of the solution obtained shows no 
relation whatever to that of an “equivalent” solution. It is, there- 
fore, very difficult to estimate the amount of the reagent necessary in 
processes of precipitation, neutralisation, &c., and the author proposes, 
in order to overcome this difficulty, to make all the solutions approxi- 
mately double-normal, normal, or semi-normal, according to the 
solubility of the substance; using the last-named strength for all 
expensive reagents. Very sparingly soluble salts, such as calcium 
sulphate, may be employed in saturated solutions, and the strength of 
oxidising and reducing solutions should be such that 1 litre will give 
off or absorb (O/2 = )8 grams of oxygen. Under “concentrated acids” 
are understood anhydrous sulphuric acid, a saturated solution of 
hydrochloric acid, and a mixture of equal weights of anhydrous nitric 
acid and water. Tables giving the specific gravity and percentage 
composition of these solutions may be found in the original. 

H. G. C. 

Note by Abstractor.—A similar proposition to the above was made 

‘many years ago in Harcourt and Madan’s “ Exercises in Practical 
Chemistry,” and the necessary directions for the preparation of the 


solutions may be found on p. 439 (3rd edition). H. G. C. 


Estimation of Chlorine and Hydrogen Chloride in a Mixture 
of the two Gases. By W. Youncer (J. Soe. Chem. Ind., 8, 88—9V). 
—This method, which the author finds to give very accurate results, is 
based on the absorption of the gases in a standard solution of arsenious 
acid, to which a small quantity of sulphindigotic acid has been added. 
The absorption is accomplished in one vessel, described with the aid 
of a diagram, which, along with a graduated box as an aspirator, 
renders it possible to read off the grains of chiorine per cubic foot, the 
aspiration being stopped when the sulphindigotic acid is bleached. 
The hydrogen chloride may be estimated in the same solution by 
titration with silver nitrate. D. B. 


Analysis of the Atmosphere. By O. Perrtersson and A. 
Hoéatanp (Ber., 22, 3324—3325).—The authors find that the oxygen 
of the air may be accurately determined in the portable apparatus 
previously described (Abstr., 1887, 999), by means of absorption with 
a solution of sodium hyposulphite. The mean of very numeroes 
determinations made in Stockholm during October, November, and 
the first half of December, 1889, gave the oxygen in the air as 20°940 
per cent. L. T. T. 


Estimation of Free Oxygen in Water. By M. Mier (Chem. 
Zeit., 13, 1188—1190).—The author comments on the uncertainty of 
the present methods for ascertaining the wholesomeness of water ; 
he considers it desirable to inquire into the quality as well as the 
quantity of organic matter present, for which purpose oxidation with 
permanganate is not efficient, but the free oxygen in the water appears 
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to be an important factor. He has noticed in numerous experiments 
when waters have been retained in perfectly full, well-stoppered 
bottles, that in good waters the oxygen suffers only slight reduction 
or none at all, whereas in bad waters the oxygen is consumed with 
comparative rapidity in a few days, presumably on account of decom- 
posing the readily oxidisable organic matter: It is pointed out that 
the free oxygen is not eliminated from water by boiling even for two 
hours. The author bas devised the following method :—Some crystal- 
line manganous sulphate is dissolved in the water, which completely 
fills a two- to three-litre bottle, fitted with a doubly bored india- 
rubber stopper,.and connected by means of one bore with an upright 
wide tube filled with the same water; by lowering this, potassium 
hydroxide is admitted from the tap funnel in the other bore, causing 
the precipitation. of manganous hydroxide, which absorbs all the 
free oxygen, forming manganic hydroxide. Hydrochloric acid and 
potassium iodide are now added through the funnel, the manganic 
oxide gives rise to the liberation. of chlorine, which in its turn sets 
free iodine, the latter is titrated in a. dish: with sodium thiosulphate, 
and the amount of oxygen. corresponding therewith is calculated. If 
nitrous acid is present, it is determined. by adding hydrochloric acid 
and potassium iodide to a quantity. of water equal to that taken for 
the oxygen estimation, titrating the liberated iodine, and deducting 
this quantity from the oxygen titration. 

R. Hefelmann and K. Barth (ibid., 1337) point out that this method 
is only applicable to waters free, or almost free, from organic matter, 
because organic matter not only absorbs iodine, but even chlorine, 
and also renders the direct estimation of nitrous acid impossible. 

D. A. L. 

Estimation of Sulphur in Pyrites. By G. LunGe (Zeit. ang. 
CUhem., 1889, 473—477).—Objections have, on various grounds, been 
raised to. the oxidation of. the sulphur in pyrites by aqua regia, as 
advocated by. the author. When barium sulphate is precipitated 
from a solution containing iron, low results are always obtained, in 
spite of the fact that the precipitate invariably contains iron. 
Jannasch and. Richards have shown that this is due to the precipi- 
tation of a barium. iron sulphate, which slowly loses sulphuric anhy- 
dride on ignition. When oxidising the pyrites in the dry way, 
Fresenius obtained about 1 per cent. more sulphur than by wet oxida- 
tion. In 1881 the author recommended as an improvement on his 
process that the iron should be removed by ammonia before precipi- 
tating with barium chloride. To this Jannasch and Richards ob- 
jected that part of the sulphur would be contained in the precipitate 
as basic ferric sulphate. ‘the author now shows that if the precipi- 
tation is performed according to the rules which. he- laid down in 
1881, and which are embodied in the Taschenbuch fiir Sodajabrikation 
—“ The warm solution to be mixed with a moderate excess of am- 
monia, filtered after 10 minutes, and the precipitate most thoroughly 
washed with boiling water”—the precipitate will not retain a trace 
of sulphate, and the results agree exactly with those obtained by dry 
oxidation. Results only about 0°2 per cent. lower can be obtained 
by the author’s “old method ” if the precipitate is only moderately 
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ignited, the errors compensating one another (compare Abstr., 1888, 
85). Jannasch and Richards ignited their precipitate very intensely, 
and state that even after half an hour the expulsion of the sulphuric 
anhydride was not complete. The fusion method is less rapid than the 
aqua regia process, and is liable to the error of including in the esti- 
mation the sulphur in impurities (barytes, &c.), which is not avail- 
able in practical use. M. J. S. 


Estimation and Occurrence of Sulphur in Coal. By G. H. 
Rarey (J. Soc. Chem. Ind., 8, 360—365).—The author has examined 
the different methods in use for determining sulphur in coal. He 
finds that the magnesia method (Eschka’s process) gives constant 
results, whilst the methods based on oxidation with potassium 
chlorate or potassium nitrate, and the methods due to Grace Calvert, 
show large variations between one determination and another. Ex- 
periments were also made with a view of learning what portion of 
the sulphur appeared in the flue gases, and what part remained in 
the ash, and whether these numbers were actually such as are arrived 
at by an examination of the coal according to the method suggested 
by Calvert. The results show that the sulphur existing in coal in 
the form of sulphates remains in the ash, and does not take part 
in the production of sulphurous anhydride in the flues. A large 
quantity of sulphur is also retained by the flue dust, and in samples 
examined by the aathor as much as 15 to 20 per vent. of sulphur has 
been found. 


Estimation of Sulphuric Anhydride in Fuming Sulphuric 
Acid. By B. Setirk (Chem. Zeit., 13, 1670).—The following method 
is based on the fact that sulphuric acid only fumes so long as sul- 
phuric anhydride is present. Water is run drop by drop from a 
graduated burette into 100 grams of the fuming sulphuric acid con- 
tained in a flask and well cooled. The operation is complete when a 
drop falling in the middle of the acid dissolves quietly without 
fumes; 1 c.c. of water corresponds with 4°444 per cent. of sulphuric 
anhydride. Acids containing above 35 per cent. of sulphuric anhy- 
dride should be diluted to 30—35 per cent. with monohydrated sul- 


phuric acid of undoubted strength before titrating with water. 
D. A. L. 


Volumetric Estimation of Combined Sulphuric Acid. By 
L. W. Anprews (Amer. Chem. J., 11, 567—571).—The solution of 
the sulphate is diluted until it contains not more than 2 per cent. 
of sulphuric anhydride, and is then heated to boiling. Excess of a solu- 
tion of pure barium chromate in hydrochloric acid is gradually added, 
and the boiling continued for a few minutes. Pure calcium carbonate 
now added to the hot liqnid until no more carbonic anhydride is 
evolved, and the boiling again continued for a few minutes. The 
precipitate is filtered and washed until the wash-water is colourless, 
potassium iodide and hydrochloric acid are added to the filtrate, and 
the iodine liberated is titrated with a decinormal solution of sodium 
thiosulphate, 1 ¢.c. of which is equivalent to 0002662 gram SOQ. 
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In the presence of ferric, nickel, or zinc salts, ammonia must be 
used instead of calcium carbonate to neutralise the acid liquid. The 
precipitate is, however, much more difficult to wash in this case, and 
a very thick filter must be used. The method is not available in the 
presence of phosphoric acid or of reducing agents. Test experimeuts 
are given, in which the error varies from 0:1 to 0'4 percent. It is 
proposed to use this method for the indirect determination of sodium 
and potassium by weighing them as sulphates and estimating the 
sulphuric anhydride as described above. C. F. B. 


Kjeldahl’s Method of Estimating Nitrogen. By R. Niesiine 
(Chem. Zeit., 13, 1670—1671).—The author takes exception to the 
introduction of unnecessary complications in the distilling apparatus 
required for the Kjeldahl method. He points out that with a bulb 
in the distillation tube, into which perhaps the continuation of the 
tube may protrude, no soda passes over when the operation is con- 
ducted properly; moreover, with a tube sufficiently long (4 to 
1 metre), even cooling may be dispensed with, the ammonia being 
completely absorbed if the tube only dips into the acid ; such apparatus 
is readily rinsed and cleaned. To prevent bumping, zinc-dust is added 
to the alkaline liquid before distilling. The boiling should pro- 
ceed slowly at the commencement. When measuring the acid with 
a pipette, the last drops are most uniformly removed, not by blow- 
ing, but by touching the side of the flask neck. D. A. L. 


Estimation of Nitric Acid by Diphenylamine. By J. A. 
Mutter (Bull. Soc. Chim. [3], 2, 670—672).— c.c. of a solution of 
diphenylamine (0°2 gram) in concentrated sulphuric acid (1 litre) is 
shaken with 1 c.c. of the clear liquid to be estimated, and the amount 
of nitric acid present is determined by a comparison of the blue 
tint produced with that yielded by solutions of potassium nitrate, 
corresponding to 0°5—5 milligrams of nitric anhydride per litre. 
The solutions to be estimated must not contain more than 
001 gram of nitric anhydride per litre, or the colour produced is 
too deep for comparison. 

The tint is not affected by dilute hydrochloric acid, but is altered 
by hydrobromic and hydriodic acids. T. G.N. 


Detection of Traces of Nitrous Acid. By G. Lunce (Zeit. 
ang. Chem., 1889, 666—667).—Ilosvay has improved Griess’ test by 
using acetic acid instead of a mineral acid. The colour is more 
intense and more rapidly developed. He dissolves (1) 0°5 gram of 
sulphanilic acid in 150 c.c. of dilute acetic acid, (2) boils 0°1 gram of 
a-naphthylamine with 20 c.c. of water, pours off the colouriess sulu- 
tion, and mixes it with 150 grams of dilute acetic acid. The author 
prefers to mix these two solutions, thus gaining the advantage of 
having only a single reagent instead of two, and one which indicates 
by its colour whether it has become contaminated by nitrous acid 
derived from the air. The mixture is not affected by light, but 
should be protected from the air. Should it, however, become 
coloured by absorption of nitrous acid, it may be shaken with zinc- 
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dust and filtered : the colourless filtrate is as serviceable as the original 
reagent. It will detect 1 part of nitrous acid in 1,000,000,000 parts 
of water. M. J. S. 


G6tz’s Method of Estimating Phosphorus in Iron. By K. 
Bormann (Zeit. ang. Chem., 1889, 638—639 ; see Abstr., 1887, 865).— 
The author has improved the method, so that it is applicable to samples 
rich incarbon. 1*2 grams of steel is dissolved in 25 c.c. of nitric acid ; 
the solution is concentrated as much as possible and treated with 8 to 
16 drops of potassium permanganate solution containing 12 grams in 
a litre. The precipitated manganic peroxide is dissolved by a little 
hydrochloric acid, and the solution is again concentrated as much as 
possible. While hot it is mixed with 10 c.c. of a 25 per cent. solution 
of ammonium nitrate, and then 25 c.c. of Finkener’s ammonium 
molybdate solution, and the whole is rinsed with ammonium nitrate 
solution into a pear-shaped vessel of 60—70. c.c. capacity, having at its 
smaller end a tubular prolongation of 40 mm. length, 02 c.c. capacity, 
and marked with 40 graduations. A number of these vessels are 
then rotated, at the same time, in a Braun’s centrifugal machine for 
two minutes, whereupon the precipitate collects in the narrow tube, 
and its volume can be read off. Up to 0°25 per cent., silicon has no 
disturbing influence, but above that percentage gelatinous silica 
separates. A single estimation occupies half-an-hour, but 60 to 80 
can be completed in four or five hours, and the results agree with 
gravimetric methods within + 0-005 per cent. M. J. S. 


The “Citrate Method” of Phosphoric Acid Estimation. 
By O. Reirmair (Zeit. ang. Chem., 1889, 702—709).—The author 
gives a copious review of the investigations and proposals that have 
been made in connection with this process, and then submits the 
following view of the nature of the reactions which take place :—The 
solution in ammonium citrate of the insoluble orthophosphates of the 
formula M"HPO, or M”;PO,M"; = M’",) results from the formation 
of soluble double salts of the constitution M’’NH,PO,,(NH,),C.H,0,. 
When, however, M” is magnesium, this double salt readily, but never 
quite completely, decomposes, with separation of MgNH,PO,, especi- 
ally in presence of an excess of a magnesium salt. Now, on adding 
magnesia mixture to an ammoniacal solution containing phosphate 
and citrate, a small amount of this double salt is produced, together 
with magnesium ammonium phosphate and magnesium ammonium 
citrate, and, since the latter is incapable of decomposing the double 
salt, a portion of the phosphoric acid escapes precipitation. If, now, 
the original solution contains the double citrate of an earthy or 
alkaline earthy metal, the principal reaction consists in the conversion 
of this by magnesium ammonium citrate into the magnesium double 
salt, which is then, by a further quantity of magnesium chloride, 
decomposed as before, but when the excess of magnesium chloride is 
Jarge, a small part of the original salt, M’NH,PO,, is precipitated, 
whilst if the excess of magnesium chloride is small, part of the mag- 
nesium double salt escapes decomposition. Moreover, if the amount of 
ammonium citrate is insufficient, the double earthy phospho-citrate 
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may be incompletely converted into MgNH,PO,,(NH,);C.H,0O,, with 
the result that the precipitation will be slow and incomplete. Since 
the error caused by the imperfect decomposition of the magnesium 
ammonium phospho-citrate is fairly constant, its percentage amount 
may be reduced by taking a large quantity of substance ; the quantity 
of ammonium citrate used must not be too small, but as the citrate is 
increased the quantity of magnesia mixture must be augmented also. 
The error caused by precipitation of M’”NH,PQ, will be examined in 
a later communication. M. J. S. 


Estimation of Water and Carbonic Acid in Salts. By T. 
M. Cuararo (Amer. J. Sci. [3], 3'7, 468—471).—The author gives a 
drawing of an apparatus that has been used for the analysis of 
natural and artificial alkaline carbonates with very satisfactory 
results. About 1 gram of the salt is placed in a platinum boat, and 
inserted in a combustion-tube with a hot asbestos plug pushed in 
vlose behind the boat. The tube is connected with a (J-tube con- 
taining glass beads moistened with sulphuric acid, and is gradually 
heated. A water-bath is now placed so that one limb of the U-tube, 
attached to the combustion-tube, fits into a curved recess in the side 
of the bath. A small spirit-lamp keeps the bath hot, so that the 
water driven out of the salt may not condense in the upper part 
of the limb. After highly heating the tube for half-an-hour, the 
water-bath is removed, and the apparatus allowed to cool. Through- 
out the process a current of perfectly dried air is passed through. 
As soon as the tube is cool, the (J-tube is disconnected, and the bvat, 
with its contents, removed, and placed in a weighed, well-stoppered 
gluss tube. The increase of weight of the (J-tube gives the amount 
of water in the sample, whilst the weight of the small tube subtracted 
from the sum of the weights of the tube, the boat, and the salt, shows 
a loss, which is water plus the carbonic anhydride originally existing 
us hydrogen alkali carbonate in the salt. It is found impracticable 
to collect and weigh the carbonic anhydride without sacrificing the 
water determination. The method is more rapid and quite as 
accurate as the distillation process. B. H. B. 


Volumetric Estimation of Carbonates. By J. A. MULLER 
(Bull. Soc. Chim. [3], 2, 4883—485).—The coefficient of absorption 
per c.c. for carbonic anhydride in hydrochloric acid (containing 
32 per cent. of hydrogen chloride) is U'0018 gram per c.c., and tn 
presence of quantities of calcium chloride, varying from 0°03—0°07 
gram per c.c. is 0°0014 gram per c.c. T. G. N. 


Estimation of Calcium in presence of Phosphoric Acid, Iron, 
Aluminium,and Manganese. By O. Reirmair(Zeit.ang. Chem., 1889, 
357—362).—For the rapid estimation of calcium in such substances 
as basic slag, Immendorf precipitates it with ammonium oxalate in a 
solution feebly aciditied with hydrochloric acid. The precipitate is 
free from phosphoric acid. It, however, contains small quantities of 
the other metals (as oxalates) and of silica, so that, whether the 
estimation is completed gravimetrically or by titration with perman- 
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ganate, the results are too high. The impurities can, for the most 
part, be removed by igniting the precipitate, dissolving in hydro- 
chloric acid, oxidising with bromine, and precipitating with ammonia 
and ammonium sulphide. An abridged method consists in dissolving 
the impure calcium oxalate in hydrochloric acid without previous 
ignition, and reprecipitating by addition of ammonium oxalate and 
acetic acid, but the result is less exact. Still better is it to make 
both precipitations by Classen’s method (Abstr., 1879, 969) with an 
intermediate ignition of the precipitate. The method is rapid, since 
filtration can be commenced a few minutes after precipitation, and 
the precipitates obtained are purer than by the other processes. The 
first is apt to contain somewhat considerable proportions of man- 
ganese, besides traces of other metals; the second is pure calcium 
oxalate. M. J. S. 


Estimation of Zine in Calamine. By W. Minor (Chem. Zeit., 
13, 1670).—Ordinary calamine contains, besides zinc carbonate, vary- 
ing amounts of zine silicate and sulphide (blende). The total zinc is 
readily estimated in the usual manner; whilst the proportion of 
blende may be determined by boiling the calamine carefully with 
dilute sodium hydroxide, which dissolves the zinc carbonate and 
silicate, leaving the sulphide. The quantity of blende and zinc 
silicate together may be determined by boiling with 50 per cent. 
acetic acid, which removes the zinc carbonate. In this way the pro- 
portion of all three is ascertained. 

Boiling with ammonia is of no use, as some, but never the whole of 
the zinc silicate, dissolves as well as the zinc carbonate. D. A. L. 


Separation of Zine from Nickel. By H. Atr and J. Scnutze 
(Ber., 22, 3259—3262)—When hydrogen sulphide is passed into an 
aqueous solution of zinc sulphate and nickel nitrate, strongly acidified 
with succinic acid, the zinc is precipitated completely, whilst the 
whole of the nickel remains in solution ; the solution may be hot or 
cold. and an excess of hydrogen sulphide has no effect on the results, 
but the precipitation must take place in absence of salts, otherwise 
nickel sulphide is precipitated. Quantitative experiments gave very 
accurate results. 

The quautitative analysis of an alloy such as German silver, 
is best carried out as follows: The alloy (1°5 to 2 grams) is dis- 
solved in nitric oxide, the solution freed from acid by evaporating, 
the stannic oxide separated by filtration, and the copper precipitated 
with hydrogen sulphide. The filtrate is evaporated to a small bulk 
to free it from hydrogen sulphide, almost neutralised with potash, 
heated to boiling, and treated with a 10 per cent. solution of sodium 
acetate (10 to 20 drops); the employment of a larger quantity of 
sodium acetate is unnecessary and disadvantageous. The basic ferric 
acetate is separated by filtration, the acetic acid expelled by boiling 
with a mineral acid, and the boiling solution treated with sodium 
carbonate. The precipitated zinc and nickel carbonates are washed, 
dissolved in succinic acid, the solution filtered to free it from threads 
of paper, and diluted to a known volume (500 c.c.). A portion 
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(100 ¢c.c.) of this solution is mixed with succinic acid (5 grams), 
diluted with a little water, heated almost to boiling, and hydrogen 
sulphide passed in excess. The solution is kept for 24 hours to allow 
the precipitate to settle, then filtered, and the zine sulphide washed 
in the usual way and weighed (as sulphide). The filtrate from the 
zine sulphide is acidified with hydrochloric acid, evaporated to expel 
the hydrogen sulphide, heated to boiling, and the nickel precipitated 
with potash. Even in presence of a large quantity of succinic acid, 
the precipitation of the nickel is complete. 

An analysis of German silver, carried out as described above, gave 
the following results (in percentages) :—Sn = 0:08, Fe = 1:08, 
Cu = 63°25, Zn = 20°20, and Ni = 15°34, total 99°95 per ceut. 

F. 8. K. 


Application of Hydrogen Peroxide in Analysis. By C. Hrerr 
(Chem. Zeit., 13, 1303).—The author suggests the following expedient 
to avoid the inconvenience experienced by the separation of sulphur 
from the aqueous solution obtained by extracting the cold mass, after 
the fusion with sulphur aud anhydrous sodium carbonate, in the 
analysis of alloys containing tin, antimony, copper, lead, bismuth, &c. 
The solution containing the tin and antimony is mixed with sodium 
hydroxide, heated to boiling, treated with hydrogen peroxide until 
colourless, avoiding excess, and a little hydrogen sulphide is then 
passed through the solution, or some sodium sulphide added to convert 
any heavy sulphates into sulphides. On acidifying this solution, tin and 
antimony sulphides are precipitated in a good condition to be readily 
washed or otherwise treated. 

The hydrogen peroxide must be pure; the author has found magne- 
sium chloride in many commercial samples. D. A. L. 


Precipitation of Manganese as Peroxide. By H. Att (Chem. 
Zeit., 13, 1339).—When estimating manganese by precipitation with 
bromine, it is recommended to expel the air from the moderately acid 
solution, by boiling; to add ammonium chloride and ammonia, and 
then aspirate through it air previously passed through bromine- 
water; by this means the manganic hydroxide is precipitated without 
attaching itself to the sides of the containing vessel, and can be easily 
and perfectly transferred to a filter. D. A. L. 


Estimation of Iron in Water. By J. C. Bert (J. Soc. Chem. 
Ind., 8, 175).—70 ¢.c. of the water is evaporated to dryness in a 
platinum dish and the residue ignited gently. 1 c.c. of pure nitric 
acid is added, and the mass heated on a water-bath. The residue is 
again moistened with 1 c.c. of a 10 per cent. solution of hydrochloric 
acid, after which 5 or 10 c.c. of water is added, and the whole warmed 
on a water bath. The solution is then filtered, and made up to 50 c.c. 
in a 50 c.c. Nessler tube. The contents are transferred to another 
tube containing 1 ¢.c. of freshly prepared ferrocyanide solution, and 
treated with 1 ¢.c. of dilute nitric acid. This is then compared with 
a tube containing a known quantity of iron (see Abstr., 1875, 285). 

D. B. 
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Estimation of Ferric Oxide and Alumina in Phosphatic 
Manures. By E. Guaszr (Zeit. ang. Chem., 1889, 636—638).—In 
the so-called “conventional method,” in which the iron and alumina 
are separated from the calcium as phosphates by acetic acid, the 
results vary much according to the quantity of acetic acid used. The 
author has therefore sought to separate the calcium first, in order that 
the iron and aluminium phosphates may be thrown down by ammonia. 
The phosphate is dissolved in the usual way; 100 c.c. of the solution 

corresponding with 1 gram of the substance is placed in a }-litre 
flask, and mixed with 25 c.c. of concentrated sulphuric acid. After 
five minutes, alcohol is added and the mixture cooled, then made up 
to the mark and mixed. After half an hour it is filtered ; 100 c.c. is 
evaporated in a platinum basin, aud when free from alcohol is pre- 
cipitated hot with ammonia, the excess of which is boiled off. After 
cooling, the precipitate is filtered off, washed with warm water, and 
ignited. Its weight, divided by 2, gives the joint amount of the 
bases. Numerous test analyses show the accuracy of the method, as 
well as the low results yielded by the “ conventional method.” 

M. J. S. 

Precipitation of Alumina and Ferric Oxide by Ammonia. 
By G. Lunce (Zeit. ang. Chem., 1889, 634—635).—If the older practice 
is followed of boiling off all ‘the excess of ammonia, the precipitate 
will contain much basic sulphate, which will require prolonged igni- 
tion with the blowpipe to reduce it to oxide. In the author’s improved 
method for estimating the sulphur in pyrites (p. 413) the precipitation 
of basic sulphates is avoided, but it remained to be seen whether the 
determination of the alumina was in any way affected by the free 
ammonia, and more. especially whether accurate results would be 
obtained without the intense ignition. Four quantities of alumininm 
sulphate were acidified with hydrochloric acid, and then mixed with a 
moderate excess of ammonia. ‘Three of them were filtered without 
boiling ; of these, two were ignited with the blowpipe, and the third 
with a Muencke burner only. The fourth was boiled until almost all 
the ammonia was expelled, and the precipitate was ignited first with 
the Muencke burner and then with the blowpipe. The ultimate 
results of all four agreed closely, but the fourth only after intense 
ignition. This shows that (in presence of ammonium chloride) the 
excess of ammonia need not be boiled out, and that the precipitate 
then requires only moderate ignition (compare Meineke, Abstr., 1889, 
441). M. J. 5S. 


Estimating Tungsten im Metallic Tungsten. By A. ZisciEr 
(Chem. Zeit., 13, 1060).—In order to expedite the roasting for 
Preusser’s method, the pulverised metal is mixed with dry ammonium 
nitrate ; the roasting may then be conducted in a platinum crucible 
without fear of forming a platinum-tunsten alloy, inasmuch as the 
particles of tungsten become coated with oxide during the volatilisa- 
tiou of the ammonium nitrate. D. A. L. 


Analysis of Wolframite and Scheelite. By B. Serrix (Chem. 
Zeit., 13, 1474). ‘the wolframite or scheelite is finely pulverised and 
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dried at 110°; 3 to 5 grams are fused in a platinum crucible for about. 
2 hours with three or four times as much sodium carbonate. The 
mass is boiled with water, filtered, and washed. The iron and man- 
ganese may be estimated in the residue. For the estimation of the 
silica, tin,and tungsten, the solution is poured into excess of hydro- 
chloric acid, boiled for half an hour, and the precipitate washed, 
dried, ignited, and weighed. The silica is then driven off by means 
of hydrofluoric acid, and the -residue after weighing is fused with 
potassium cyanide until reaction ceases, extracted with water, and the 
metallic tin dissolved in iron sulphate and titrated with permanganate. 
The quantity of tungsten is then readily calculated. The amount of 
tungstic acid in wolframite varies from 60—80 per cent., and of 
manganese from 10 to 20 per cent. D. A. L. 


Electrolytic Estimation of Antimony. By A. Lecrenrer 
(Chem. Zeit., 13, 1219).—Classen’s method is efficient in the absence 
of polysulphides, but the removal of excess of sulphur entails much 
loss of time. The following modification is recommended :—The 
antimonous or antimonic solution is treated with excess of sodium 
sulphide, then with a 20 per cent. solution of sodium sulphite, and is 
carefully heated until colourless. When this solution is submitted to 
electrolysis, the antimony is precipitated in a few hours, and is free 
from sulphur. A current liberating 2°5 c.c. of water-gas per minute 
is the best, although a stronger current may be used. Some sulphur 
is deposited on the positive pole. D. A. L. 


Separation of Bismuth from Lead. By G. Lemus (Chem. 
Centr., 1889, ii, 939—940).—The author recommends Hertzog's 
method (Chem. Centr., 1887, 1241); sufficient water must, however, 
be added to completely decompose the bismuth chloride, as also a 
sufficiency for the complete solution of the plumbic chloride; whilst, 
on the other hand, a sufficient amount of acid must be employed 
in order to prevent the precipitation of the oxychloride. 

For the quantitative determination of lead in solution, the author 
has successfully employed the alkalimetric method, phenolphthalein 
being used as indicator. To the neutral solution of lead nitrate 
sufficient cold saturated solution of Rochelle salt is added to re- 
dissolve the precipitate at first formed; the solution is then coloured 
with phenolphthalein, and titrated with decinormal alkali until a 
deep-red coloration is produced. Finally decinormal nitric acid is 
added until decolorisation is produced. J. W. L. 


Clarke’s Soap Test. By F. L. Texp (J. Soc. Chem. Ind., 8, 256). 
—The author finds that an equivalent of lime requires 14 equivalents 
of soap, or CaSO, requires 22NaC,,H;,0,; whilst an equivalent 
of magnesia requires 14 equivalents of soap, or MgSO, requires 
3NaC,.H;30,. D 


Detection of Ceresin, Ozokerit, and Paraffin in Beeswax. 
By H. Hacer (Chem. Centr., 1889, ii, 815—816; from Pharm. 
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Oentralh., 30, 565—566).—The specific gravity is determined by 
dropping the dried melted wax on to well sized paper, and submitting 
this to the swimming test described by the author (Analyst, 4, 206). 
The density of pure wax he finds to vary between 0°956 and 0°964. 

The test he recommends for paraffins is as follows: 1—2 grams of 
wax, finely cut up and dried by exposure to the air, is heated by a 
small flame until vapours commence to be evolved. A wide-mouthed 
vessel of one-half to two-thirds litre capacity is inverted over it, and 
the vapours allowed to condense. The first vapours collected are 
principally paraffin. The condensed substance is dissolved off with 
. about 3 c.c. of chloroform, one-half of which is distilled off, and the 
residue saponified with a little sodium hydroxide. On cooling, the 
paraffin that may be present will swim on the surface. If a drop of 
the chloroform solution of the vaporised substance is allowed to 
evaporate on a glass slide, paraffin appears in the microscopical 
field in single fragments, which appear, when viewed with a low 
power, as stars. Vapour of pure beeswax is not so white as that of 
paraffin, and the chloroform solution of the deposit is dark coloured ; 
whilst the residue of a drop deposited on the glass slide appears as 
a dull layer without stars. J. W. L. 


Adulteration of French Essence of Turpentine. By A. 
Aianan (Compt. rend., 109, 944—946).—Essence of turpentine is 
frequently adulterated with about 5 per cent. of resin oil which 
cannot be satisfactorily detected by chemical methods. The resin 
oils are generally met with under three types: selected rectified white 
oil, [a]p = — 72°, best rectified white oil, [a|p = — 32°, and rectified 
white oil, [a]p = — 21°. The first is generally used for the adultera- 
tion of the turpentine, and although it has a higher rotatory power 
of the same sign, the rotatory power of the mixture is lower than the 
normal rotatory power of the turpentine, [a]p = — 61° 30’, which 
is practically constant for the pure essence from different sources. 
The rotatory power of the adulterated turpentine is measured, 


and the formula [«]p = — 61° 90° ~ = 
amount of the white oil A to be calculated. For adulteration with 
best rectified white oil, the expression is [a]p = — 61° 30’ + oi, 


and for rectified white oil [a]p = — 61° 30’ + aR. Sometimes 


h enables the percentage 


essence of turpentine is mixed with essence of resin, the first product 
of the destructive distillation of resin, but this is detected by its 
strong disagreeable odour. The percentage proportion e can be 
calculated from the rotatory power by means of the formula 


[alo = — 61° 30° + ve for ordinary essence of resin, and 


[alp = — 61° 30’ + ee for refined essence of resin. 


C. H. B. 
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Analysis of Essential Oils. By R. Benepixr and A. Grissner 
(Chem. Zeit., 138, 1087—1088).—The authors have applied their 
method of boiling with hydriodic acid in the apparatus they devised, 
and have ascertained the “methyl number” (the quantity of methyl 
in 1 gram of the oil calculated from the weight of silver iodide 
obtained) in 57 samples of essential oils, in which the “ acid,” 
“ether,” “saponification,” and “iodine” numbers had previously 
been determined by Kremel. The “ methyl number” for absolute 
alcohol is 326. A good many of the oils containing no methyl 
nucleus gave no “‘ methyl number,” such as oleum absinthii, amygda- 
lar. amar., terebinthinw, &c. For the others, the ‘“‘ methyl numbers ” 
given are as follows; their origin is also given in the original paper :— 


» stellate 
aurantit florum 
»  corticum 
bergamotte 
betulint 
calami 


caryophyllorum 88°8, 86°9, 73°8 
cassie florwm 6°7 

»» foliorum 73°2 
cinnamont 25°7 
citri cuticum 23°6 and 0 


elemt 12°1 
fonicult Z 
gaultherie (artficial).... 
laurocerast 

lavandulee 


” 


The authors consider that these numbers will be useful in the exami- 
nation of essential oils, and that the method should take its place 
among the quantitative reactions. The quantity of eugenol, anethoil, 
&c., can be calculated from the “methyl number.” Oils containing 
sulphur cannot be examined in this way ; and those containing the 
higher alkyls, butyl, amyl, &c., may be known by not giving clear 
distillates over the silver iodide. D. A. L. 


Examination of Oil of Cassia. By H. Gitpert (Chem. Zeitt., 
13, 1406—1407).—It is pointed out that oils of cassia and cinnamon 
may be highly adulterated with resin oils and still pass the tests of 
the German Pharmacopeia. With nitric acid, sp. gr. 1°45 at 15°, or 
with 1:50 acid at 6°, both the pure and impure oils give crystals 
without development of heat ; however, with the 1°50 acid at 15° both 
react violently, with development of heat and without the formation of 
crystals; therefore, the G. P. test, as neither the sp. gr. nor the tempe- 
rature of the acid is stated, may lead to the condemnation of a pure oil 
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and vice verséd. By determining the “acid number,” the adulteration 
can be detected, as the following numbers show :— 
Acid 
numbers. 
Genuine oil of cassia (with 6 per cent. non-volatile 
residue) 
Genuine oil of cassia after 40 hours’ ‘acration 
Genuine Ceylon oil of cinnamon (2 per cent. residue) 
2 


” ” ” ” 9 ” ) 
Adulterated oil of cassia (28 per cent. residue) . 
»» (prepared from pure oil of 
cassia by intermixing 20 per cent. of colophony). 


Colophony, sp. gr. 1°08 


Gravimetric Estimation of Thiocyanates: By H. Arr (Ber., 
22, 3258—3259).—The following method can be employed for the 
estimation of thiocyanates; it is based on the conversion of hydrogen 
thiocyanate into hydrogen cyanide and hydrogen sulphate by oxi- 
dising agents such as nitric acid. 

The thiocyanate is dissolved in water, a little more than the calcu- 
lated quantity of crystalline barium chloride added, and the solution 
strongly acidified with nitric acid. Barium sulphate gradually 
separates from the solution, and the precipitation can be hastened 
considerably by warming gently. The hydrogen cyanide is then 


expelled by boiling, the solution is diluted with hot water, filtered, 
and the residual barium sulphate dried and weighed. 

Quantitative experiments gave results agreeing very well with 
those obtained by Volhard’s method. . & &. 


New Reaction of Thiocyanic Acid. By G. Cotasanti (Gazzetta, 
18, 397—399).—Solutions of thiocyanic acid or of potassium or 
sodium thiocyanate acquire a permanent, bright emerald-green 
coloration on the addition of one or two drops of a solution of copper 
sulphate. The intensity of the coloration varies with the amount of 
thiocyanic acid present, which may be colorimetrically determined, 
therefore, by comparison with a standard solution. Although copper 
sulphate is a less sensitive reagent than ferric chloride, it is capable of 
imparting a green coloration to an aqueous solution containing 
adn part of potassium or sodium thiocyanate. 

The presence of thiocyanates in human urine may be well shown by 
preparing it in the manner indicated by Gscheidlen (Abstr., 1877, 
205), and adding one or two drops of a dilute copper sulphate solution 
to the neutral aqueous extract. The intensity of the coloration 
obtained corresponds with a higher percentage of thiocyanic acid 
than that found by Gscheidlen. 

Saliva must be freed from mucus by precipitation with alcohol, 
the filtrate evaporated to dryness on the water-bath, and the residue 
taken up with water and acidified with a trace of acetic acid before 
the addition of the copper sulphate. The green coloration is not so 
brilliant as that obtained with urine. S. B. A. A. 
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Examination of Crude Phenol and Cresol. By W. W. 
Sravetey (Chem. Zeit., 13, 1126—1127).—It is pointed out that the 
method of testing crude phenols and cresols, by shaking with a 
double volume of 9 per cent. soda, aud measuring the volume of 
undissolved liquid either with or without the addition of light 
petroleum, is untrustworthy, because, firstly, the quantity of soda is 
insufficient for material containing more than 60 per cent. of phenol; 
secondly, cresol, although insoluble in petroleum in the presence of 
water, is solu ble when the petroleum contains 10—20 per cent. of coal- 
tar oils, moreover the higher homologues of cresol are soluble in any 
case; thirdly, the water in the crude phenol is taken up by the alkali, 
and is reckoned as phenol; and, fourthly, material containing even 
2 to 3 per cent. of naphthalene gives a perfectly clear solution. The 
method is more workable if four volumes of 10 per cent. soda are 
used, the alkaline layer separated, neutralised with dilute acid, 
agitated with a measured volume of benzene, and the volume read 
off. In Williams’ method for examining carbolic powders (this vol., 
p. 300), the quantity of alkali is also insufficient for treating rich 
material, whilst in Tidy’s method not only is this the case, but also 
the solubility of the coal-tar acids in sodium sulphate is overlooked, 
and there is loss by volatilisation of the phenol. In Téth’s method the 
strong alkali, of sp. gr. 1°250—1°300, gives rise to a strong solution of 
the cresoxides, which dissolve large quantities of hydrocarbons ; more- 
over any light hydrocarbons present could hold the free phenols in 
suspension, and so prevent their solution in the alkali. For estimating 


water in crude phenols, agitation of 50 c.c. with 30 to 50 c.c. of 
benzene and 30 c.c. of 50 per cent. sulphuric acid is recommended ; 
the sulphuric acid is better than calcium chloride, whieh in its turn 
is better than sodium chloride. D. A. L. 


Estimation of Glycerol in Soap Lyes and Crude Glycerol. 
By O. Henner (J. Soc. Chem. Ind., 8, 4—9).—The author has inves- 
tigated the chief methods in use for the estimation of glycerol in 
order to test their accuracy. He finds that the method based on the 
extraction of glycerol from the concentrated liquors by means of 
alcohol and ether is useless, unless the final evaporation is conducted 
in a vacuum, owing to the loss of glycerol by volatilisation. The 
lead oxide process gives good results with glycerols of fair purity, 
but in samples containing notable quantities of free alkali, sulphates, 
or resinous substances, the method gives untrustworthy results. The 
dichromate method is rapid, accurate, and presents no difficulty. 
With pure glycerol the oxidation is absolutely quantitative. Crude 
glycerols are treated as follows :—For the removal of chlorine and of 
aldehydic compounds, some silver oxide is added to a weighed quan- 
tity of the sample (about 1°5 grams), which is placed in a 100 c.c. 
flask. After slight dilution, the sample is allowed to remain with the 
silver oxide for about 10 minutes. Basic lead acetate is then 
added in slight excess, the bulk of the mixture made up to 100 c.c, 
and a portion filtered through a dry filter. 25 c.c. is placed in a 
beaker, and treated with 40—59 c.c. of standard dichromate solution, 
and about 15 c.c. of strong sulphuric acid ; the beaker is then covered 
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with a watch-glass, and heated for two hours in boiling water. After 
this, the excess of dichromate is titrated back with ferrous ammonium 
sulphate. 

The acetin method (Abstr., 1888, 1345) is rapid and simple, and gives 
concordant results when the following precautions are observed :— 
The heating at the various stages should be carried on in a reflux appa 
ratus, and the sodium acetate should be cautiously heated before use. 
After acetylation is complete, the operations should be conducted as 
rapidly as possible, owing to the fact that triacetin is gradually 
decomposed when in contact with water. The free acetic acid must 
be neutralised as cautiously as possible, and with rapid agitation of 
the diluted solution, so that the alkali may not be locally in excess 
more than is unavoidable, on account of its action on the tri- 
acetin. To ensure the greatest amount of accuracy, the author advises 
taking the mean of the results obtained by the dichromate and 
triacetin methods. D. B. 


Estimation of Glycerol in Wine and Beer. By H.v. Torerrina 
(Zeit. ang. Chem., 1889, 362—365).—The chief improvement intro- 
duced into the process is the purification of the glycerol by distilla- 
tion under reduced pressure. The beer (50 c.c.) or wine (15 c.c.) is 
concentrated on the water-bath to 10 c.c., and then mixed with 
15 grams of plaster of Paris. The resulting dry mass is powdered 
and extracted in a syphon extraction apparatus with absolute alcohol 
for six hours. The alcoholic extract, or the original wine, if it con- 
tained less than 5 per cent. of extractive matter, is mixed with a 
little water, and then evaporated until every trace of alcohol is 
expelled. The residue is introduced into a small retort (100 c.c.), 
enclosed in a sheet-iron air-bath, and connected with a Liebig’s con- 
denser, a flask to receive the distillate, and a pump. The water is 
first distilled over by heating the bath to 150—170° without working 
the pump. The apparatus is then exhausted to the tension of aqueous 
vapour, and the bath raised to 190—210°, when the glycerol distils 
over completely within an bour. After cooling, a little water is 
introduced into the retort and distilled over, to rinse out the last 
traces of glycerol. The distillate is best treated by the method of 
Diez. The aqueous solution, which should contain 0°5 to 1 per cent. 
of glycerol, is mixed with 5 c.c. of benzoic chloride and 35 c.c. of 
10 per cent. soda solution, and is vigorously shaken for some time, 
with frequent cooling. When the precipitated glyceryl benzoate has 
hardened, it is crushed beneath the liquid, and collected on a tared 
filter, washed with water, dried at 100°, and weighed; 1 part of 
glycerol gives 3°85 parts of benzoate. M. J. S. 


Polariscopic Estimation of Sugar in Sweet Wines. By 
A. Borntriger (Zeit. ang. Chem., 1889, 477—486, 505—508, 538— 
545)\—The sugar in wine is a variable mixture of dextrose and 
levulose, with sometimes saccharose. The usual mode of examina- 
tion consists in estimating the total quantity of sugar by titration 
with copper solution, and then ascertaining by the optical method 
the proportions of the two glucoses, and inverting with hydrochloric 
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acid for the detection of saccharose. The author considers that in 
our present iguorance of the true rotatory power and reducing action 
of levulose, the exact calculation of the proportions of the sugars 
has only a relative value. His mode of preparing the wine for 
examination is as follows :—The wine is accurately neutralised in the 
cold with soda or potash, evaporated on the water-bath until the 
alcohol is expelled, mixed after cooling with a moderate quantity of 
lead acetate, made up to the original volume, and filtered. After the 
lapse of 24 hours this filtrate is fit for both polariscopic examination 
and for titration. If, however, the wine is so dark coloured that the 
above method only gives a sufficiently colourless filtrate when the 
amount of acetate is large enough to produce an alkaline reaction, it 
is necessary to neutralise the filtrate with acetic acid and dilute to 
double the volume. Special experiments have been made on each 
feature of the above process. Although the specitic rotatory power 
of both dextrose and levulose varies with the strength of the solution, 
yet within the limits occurring in wines the variations need not be 
taken intoaccount. The specific rotatory power of levulose increases, 
however, so much more rapidly than that of dextrose, that in wines 
containing a great excess of the former little more can be done 
than to state the fact of an excess. The removal of the alcohol is 
considered to be essential, since the specitic levorotatory power of 
inverted sugar diminishes with progressive increase in the amount of 
alcohol present; moreover, after removing the alcohol, less lead 
acetate is required for decolorisation. The evaporation temporarily 
reduces the rotatory power, but the original rotation is always 
restored by 24 hours’ repose after dilution. The presence of alkaline 
chlorides (derived from the hydrochloric acid used for inversion and 
the alkali for subsequent neutralisation) increases the rotation, but 
with the proportions recommended (one-tenth vol. of acid of 1°1 sp. 
gr.), this is almost exactly compensated by the evaporation, for in the 
presence of chlorides the recovery of the rotatory power, diminished 
by evaporation, is not complete in 24 hours. It is very important 
to avoid an alkaline reaction at any stage, as even in the cold this 
soon diminishes the rotation. M. J. S. 


Detection of Sugar in Urine. By Werner (Chem. Centr., 1889, 
ii, 812—813; from Pharm. Centralh., 30, 515).—The author has found 
that Maschke’s modification of Béttger’s test for sugar in urine always 
gives trustworthy results (this Journal, 1877, ii, 930). a" 

J. W. L. 


Unfermentable Dextrorotatory Constituent of Honey. By 
E. v Raumer (Zeit. ang. Chem., 1889, 607—6v9).—See this vol., 
p. 356. 


Estimation of Potassium Hydrogen Tartrate and of Tartaric 
and Malic Acids in Wine. By R. Gans (Zeit. any. Chem., 1889, 
669—671).—The investigation was undertaken to ascertain how far 
the estimation of these three acid subetances by Borgmann’s method 
would be atfected by the presence or absence of other constituents of 
grape must and wine. The method consists in evaporating to asyrup, 
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precipitating the potassium hydrogen tartrate by alcohol and filtering, 
the precipitate being then dissolved in hot water and titrated by soda. 
The alcoholic filtrate is divided into two equal parts, one of which is 
neutralised with potash and then added to the other. The potassium 
hydrogen tartrate so produced is then separated as before, and the 
potassium hydrogen malate should be found in the filtrate. In pre- 
sence of much sugar, a portion of the potassium hydrogen tartrate 
escapes precipitation, whilst, on the other hand, part of the tartaric 
wcid is retained by the filter in spite of repeated washings with alcohol. 
This affects also the tartaric acid estimation, which is further vitiated 
by a portion of the malic acid not passing into the alcoholic filtrate. 
In the absence of sugar, however, nearly the whole of the malate is 
precipitated and is thereby estimated as tartaric acid, and at the same 
time the amounts of the other errors are altered. The method is 
therefore perfectly useless for comparing the acid constituents of must 
with those of the wine made from it. M. J. S. 


. Estimation of Tartaric Acid in Vinegar. By A. Jouuzs 
(Chem. Cenir., 1889, ii, 944; from Zeit. Nahr. Hygiene, 3, 185—186). 
—The author takes advantage of the fact that tartaric acid gives a 
yellow coloration with dilute ferric chloride solution. 5 c.c. of the 
vinegar is diluted to 1000 c.c., and of this solution from 5 to 20 ¢.c 
is filled into narrow tubes so that the depth of liquid may be about 
20 cm. 2 c.c. of the ferric chloride solution (1 per cent.) is added, 
and the depth of colour produced compared with that from known 


quantities of tartaric acid contained in similar tubes. For this purpose, 
a 0°1 per cent. tartaric acid solution is recommended. Coloured vinegars 
must be decolorised. J. W. L. 


Adulteration of Milk. By Perron (J. Pharm. [5], 21, 63—66).— 
Samples of milk were suspected to be adulterated by the addition 
of fatty oil converted into an emulsion by means of borax or yolk of 
egg. In these cases the lactometer may give false indications. The 
borax is easily detected on examining the ash of the milk spectro- 
scopically. The addition of oil to take the place of cream surreptitiously 
removed is readily ascertained by determining the solidifying point of 
the fatty acids obtained from the milk by evaporation, extraction 
with ether, saponification, and treatment with dilute sulphuric acid. 
Butter gives acids which solidify between 37°5° and 38°5°, whilst the 
oils give acids solidifying below 10°. J. T. 


Testing Lard for Cotton-seed Oil and Beef Stearin. By J. 
Patrinson (J. Soc. Chem. Ind., 8, 30—32).—The silver nitrate test is 
based on the reducing action of cotton-seed oil, the reduced silver im- 
parting a colour to the lard. The author recommends adding an 
alcoholic solution of silver nitrate to an ethereal solution of the lard. 
For beef stearin, the best test is the microscopical appearance of 
the crystals formed from an ethereal solution of the lard, the crystals 
of beef stearin forming curved tufts, the terminations being pointed 
and hair-like, whilst lard crystals are usually found in oblong plates, 
occasionally radiated, and bave oblique teiminations. The author 
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finds that pure lard has an iodine absorption of from 57 to 63, cotton- 
seed oil, 105 to 116, beef stearin, 23 to 28, and beef fat about 41 per 
cent. When the amount of cotton-seed oil is ascertained by the silver 
test, a near approach to the amount of beef stearin present can be 
calculated from the iodine absorption after making allowance for the 
influence of the known quantity of cotton-seed oil. The sp. gr. 
test is also useful. At 210° F., pure lard has asp. gr. varying from 
0860 to 0°861, cotton-seed oil is 0°868, and beef stearin, 0°857. Some 
adulterated samples of lard which have come under the author’s notice 


have had a sp. gr. of 0'8635. D. B. 


Examination of Castor Oil. By H. Gitserr (Chem. Zeit., 13, 
1428).—The test in the German pharmacopeeia for castor oil cannot 
detect an admixture of resin oil, because the two kinds of oil have 
many properties in common ; but saponification distinguishes between 
them: for example, an impure sample gave all the G. P. tests, and 
was right as to consistency and colour, but was suspicious in odour 
and taste; when saponified with soda, the number was 126 instead of 
180—181°5, and the ether extract had the characters of resin oil. 
Moreover, when castor oil is shaken with an equal volume of nitric 
acid of sp. gr. 1°31, the former becomes siightly brown, the latter re- 
mains colourless, whereas the resin oil under similar circumstances 
becomes black and the acid yellowish-brown; whilst mixtures of 
castor and resin oils react like the latter, but with less vigour. 


D. A. L. 


Examination of Wax. By H. Rérrcrr (Chem. Zeit., 13, 13875— 
1376).—By Hiibl’s method, the wax is warmed with 95 per cent. 
alcohol and titrated with deminormal alcoholic potash, more alcoholic 
potash is then run in, the mass saponified by heating on a water-bath, 
and titrated back with deminormal hydrochloric acid ; the first titra- 
tion gives the “acid” number, the second tne “ ether” number, and 
the two together the “ saponification ” number. 

Numerous investigations have shown that these numbers for pure 
yellow beeswax range respectively between 19 and 2] (mostly 20) for 
“acid” numbers, 743 and 76 (mostly 75) for the “ ether’ numbers, 
whilst the ‘‘ saponification” numbers vary between 92 and 97, being 
in most cases 95, and the “ratio” of the “acid” to the “ ether ” num- 
bers 1 : 3°6—3°8 (3°7). 

Buchner examined some so-called pure, white wax, and from 
his results inferred that chemically bleached wax had higher 
“acid” and “‘ saponification” numbers, 23°01 and 98°36, and a lower 
“ratio,” 1: 3°2. This has not been confirmed by subsequent investi- 
gators. Firstly, Helfenberg has shown that unpurified wax, or that 
purified either with charcoal or with permanganate, does not give 
abucrmal numbers, and now the author has obtained the following 
numbers from wax bleached with sulphuric acid :— 


“ Acid” “Ether” “ Saponification” 
Sp. gr. number. number. number. Ratio. 


0°966 20°2 76°7 9u°9 3°79 


430 ABSTRACTS OF CHEMICAL PAPERS. 


Therefore it does not appear necessary to adopt any different normal 
nuinbers for bleached than for yellow wax. ‘I'he author points out 
that often the so-called genuine wax of commerce is no such thing ; 
for example, two samples marked genuine and pure gave the follow. 
ing numbers :— 


“ Acid” number 

* Ether” 

“ Saponification”” number.. 
* Ratio” 


Analysis of Methylanilines. By F. Reverpin and C. be ta 
Harpe (Bull. Soc. Chim. [3], 2, 482—483; compare Abstr, 1889, 
1038 ; this vol., p. 309).—Replying to the criticism of Giraud on their 
process, the authors deny the necessity for employing absolutely pure 
acetic anhydride, and state that if the operation is conducted in a large 


cooled flask there is no need to dilute the reagent. 
T. G.N. 


Estimation of Nicotine in Tobacco. By R. Kissiine (Chem. 
Zeit., 13, 1030).—Popovici (Abstr., 1889, 802) obtained low results 
by the author’s method when estimating nicotine by means of the 
polariscope, and he attributed it to loss by volatilisation while 
evaporating the ether. ‘The author now states that when the opera- 
tion is carefully conducted the loss from this source is negligible; 
moreover, as Popovici comyared his tobacco extracts with standard 
numbers obtained with pure nicotine solutions, the’author suggests 
that the results may be influenced by substances other than nicotine 
present in the tobacco extracts. D. A. L. 


Estimation of Tannin by Permanganate. By F. Ganrrer 
(Zeit. ang. Chem., 1889, 577—580) —The method known as the 
“cubic centimetre method ” gives results which vary much with com- 
paratively small alterations in the manner of conducting it. Seem- 
ingly, the oxidation of both the tannin and the indigo used as indi- 
cator is very imperfect in the cold. At the boiling temperature the 
oxidation is complete, but the end of the reaction is masked by the 
formation of a brown precipitate. This can be dissolved by boiling 
with a known quantity of oxalic acid, and the titration can then be 
completed with the same ease as one of oxalic acid alone. From ex- 
periments with pure tannin, as well as from others with extract of 
oak bark, in which a gravimetric method was used for comparison, it 
is found that 1 milligram of tannin requires 3°88 milligrams of 
potassium permanganate (or is equivalent to 7°951 milligrams of 
oxalic acid), and that within wide limits the concentration of the 
solution has no influence. The solutions required are—(1) potassium 
permanganate, containing 3°988 grams per litre; (2) oxalic acid, 
7951 grams per litre. The extract from 10 grams of bark is made 
up to 1 litre; 10 c.c. is mixed with 10 c.c. of dilute sulphuric acid 
and heated to boiling. Permanganate is then added in quantities of 
1 c.c. until the disappearance of the red colour becomes slow; the 
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mixture is again boiled up, and the permanganate is added drop by 
drop, waiting each time until the liquid has become colourless. When 
the brown precipitate no longer disappears on vigorous boiling, 1 c.c. 
more is added, and the boiling is continued for some time. Oxalic 
acid is then added until the liquid is colourless, and the titration is 
finished as usual. For accurate work, a second portion of the extract 
should be titrated in the same manner after removal of the tannin 
by hide, but for technical purposes this is scarcely necessary. 
M. J. S. 

Volumetric Estimation of Tannin in Wines. Ry L. Roos, 
Cosson, and Grraup (J. Pharm. [5], 21, 59—63).—A 10 per cent. 
solution of tartaric acid is made verv slightly alkaline by the addi- 
tion of ammonia, and to this is added a neutral lead acetate solution 
until the precipitate which first forms just ceases to be redissolved ; 
after being filtered, the solution is ready for use. This solution com- 
pletely precipitates tannin from its solutions; it is standardised by 
means of a solution of pure tannin as follows :—25 ¢.c. of a tannin 
solution of 5 grams per litre is placed in a flask with 4 or 5 drops of 
ammonia. The lead aceto-tartrate solution is run in, a couple of c.c. at 
a time, from a burette. After each addition, a drop of the solution is 
placed on a double filter-paper, the upper one of which retains any 
precipitate that may have been conveyed by the drop, while a drop 
of sodium sulphide is brought into contact with the liquid in the 
lower paper. A brown stain, due to excess of lead, only appears 
after the tannin is completely precipitated. After a preliminary esti- 
mation, the titration is more accurately made by adding a few 


drops at a time of the lead solution when near the end of the pro- 
cess. The estimation of tannin in wine is made in precisely the 
same manner. The method is very rapid, and gives very satis- 
factory results. d. F. 


Determination of Lupulin in Hops. By F. Remirzer (Bied. 
Centr., 18, 859).—A portion of the hops (not weighed) is sifted by 
Haberlandt’s process, and any grains which pass through the sieve 
removed with forceps. The lupulin is then weighed, shaken, and 
washed with chloroform into a dry filter, in which it is then wrapped 
and extracted with chloroform for about an hour. When dry, it is 
removed from the filter-paper to the weighing glass previously used, 
and weighed. The amount of lupulin husks is thus determined, and 
that of the lupulin found by subtracting this amount from the original 
weight. 

A second weighed portion of the hops is then extracted with chloro- 
form in a Soxhlet’s apparatus, shaken on a sieve, the pieces of leaf 
removed with forceps, and the lupulin brushed through. The sifted 
portion is again sifted to obtain it free from grains. The pure lupulin 
husks are now weighed, and from the numbers, with the help of those 
previously obtained, the original weight of lupulin is calculated. The 
method gives much more concordant results than that originally em- 
ployed by Haberlandt, and gives a better insight into the composi- 
tion of hops than was previously possible. Examples of analyses are 
given which support this statement. N. H. M. 
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Diastasic Power of Extract of Malt. By R. A. Cripps (Pharm. J. 
Trans. [3], 20, 481).—The author refers to the very discordant results 
of published determinations of the digestive power of malt extracts ; 
he describes his slightly modified method of estimation, and declares 
that extract of malt should completely digest its own weight of 
potato starch in from 10 to 15 minutes at 37°. R. R. 


Detection of Carbonic Oxide Hemoglobin. By A. Wetzr. 
(Chem. Centr., 1889, ii, 942; from Centr. med. Wiss., 2'7, 732—734). 
—Zine chloride or very dilute platinic chloride solutions produce a 
bright-red coloration with carbonic oxide hemoglobin, whilst normal 
blood is coloured brown or very dark brown. If the blood is diluted 
with water, the precipitated hematin and albumin are coloured. Car- 
bonic oxide blood after standing in cold water for two minutes 
becomes raspberry-coloured, oxyhemoglobin greyish-brown. 25 per 
cent. of carbonic oxide blood was detected by this means. Phospho- 
molybdic acid or 5 per cent. nhenol produces a carmine-coloured pre- 
cipitate with carbonic oxide blood, a reddish-brown one with 
oxyhemoglobin ; 16 per cent. of the former can be detected by this 
reaction. If 15 c.c. of 20 per cent. potassium ferrocyanide solution 
in 2 c.c. of dilute acetic acid is added to 10 c.c. of carbonic oxide 
blood, an intense, bright-red coloration is produced ; normal blood be- 
comes dark-brown-coloured with this treatment. If 4 parts of normal 
bleod is diluted with 4 parts of water and shaken with 3 volumes of a 
1 per cent. tannin solution, it becomes coloured primarily bright-red 
with a yellowish tinge; at the end of 1 to 2 hours it has become 
brownish, and finally has turned grey at the end of 24 hours; car- 
bonic oxide blood treated in the same manner is also coloured bright- 
red at first with a bluish tinge, which colour, however, remains un- 
changed. Both of these reactions were observable with 1 per cent. 
carbonic oxide blood in 1°0 per cent. hamozlobin, and carbonic oxide 
was detected in air by its means when present to the extent of 
00023 per cent. Phenylhydrazine produces a bright-red coloration 
with blood containing carbonic oxide, and a dark-red coloration 
changing to black with normal blood ; the blood is diluted to 1 in 40 
for this reaction. If more than 5 drops of the phenylhydrazine solu- 
tion is added, a greyish-violet coloration is obtained with oxyhemo- 
globin, and a rose-red colour with carbonic oxide blood. <A rabbit died 
when its blood was three-fourths saturated with carbonic oxide. 

J. W. L. 
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General and Physical Chemistry. 


Refractive Power of Solutions of Simple Salts. By E. 
Doumer (Compt. rend., 110, 40—42).—If wu is the refractive power of 
the salt with respect to water, and Pm its molecular weight, then the 
product «Pm is the molecular refractive power. All salts of the same 
acid and of the same type have the same molecular refractive power. 
For the chlorides M’Cl, «Pm = 21°5; for the chlorides M'’Cl., 42°8; 
for the sulphates M’,SO,, 42°5; for the sulphates M"SO,, 43:1; for 
the nitrates MNO,, 21:7. 

The molecular refractive powers of salts of different types are 
multiples of the same number— 


KCl. K.S0,. Na;PO,. PtCl,. Al,(SO,)s. 
20°7 43°1 64°3 89°8 130°5 


The molecular refractive power is a function of the valency of the 
metallic constituent of the salt. 

The observed deviations from the mean value of «Pm may be 
traced to chemical as much as to physical causes. Seven out of the 


sixty-two salts examined seem to depart from the third law. Twenty 
examples of double salts indicate that their refractive power is the 
sum of the refractive power of their constituents. 


These results lead to the conception of optical equivalents. 
C. H. B. 


Refractive Power of Solutions of Double Salts. By E. 
Doumer (Compt. rend., 110, 139—141; see preceding abstract).— 
The molecular refractive power of double salts is the sum of the 
molecular refractive powers of their constituent salts, a result similar 
“ that obtained by Berthelot and by Landolt with certain organic 
iquids. 

The refractive power of different double salts is proportional to 
the valency of their respective metallic constituents. It follows that 
the refractive powers of any salts, double or simple, are proportional 
to the valencies of their metallic radicles. These facts make it 
possible to determine the refractive power of a simple salt which is 
difficult to prepare and purify alone, but which forms readily crystal- 
lisable double salts. 

Observations of the refractive power also throw light on the con- 
stitution of double salts. For example, if potassium ferrocyanide is 
acompound of K, with the radicle FeC,N,, the sum of the valencies 
of the metal is 4, but if it is a double cyanide 4KCN,Fe(CN)., the 
sum of the valencies of the metals is 6. As a matter of fact, the 
refractive power of the ferrocyanide is 21°5 x 6, and hence it would 
follow that it is really a double salt. C. H. B. 

VOL. LYIII. 29 
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Absorption of Ultra-Violet Rays by Derivatives of the 
Paraffins. By J. L. Sorerand A. A. Ritter (Compt. rend., 110, 
137—139).—It is very difficult to obtain compounds sufficiently pure 
for observations of this kind. The alcohols show great transparency 
to the ultra-violet rays, and apparent exceptions are probably due to 
impurities. The rectification and prolonged desiccation of the 
alcohols often leads to slight oxidation, which greatly impairs their 
transparency. Hartley and Huntington concluded that in the series 
of alcohols the absorption of the ultra-violet increases as the com- 
plexity of the molecule increases. The authors found, however, that 
if the process of drying had been rapidly carried out, ethyl alcohol is 
not appreciably less transparent than methy] alcohol. 

Ketones are very opaque to the ultra-violet rays, but the differences 
between different individuals were not greater than might be attributed 
to small quantities of impurities. 

Haloid-derivatives containing the same electro-negative radicle do 
not differ appreciably in their absorptive power, or, in other words, 
the substitution of one alkyl radicle for another has little effect on 
their transparency. This is especially well marked in the case of the 
iodo-derivatives. The haloid salts of sodium and potassium are 
decidedly less opaque than corresponding alkyl-compounds, and, 
hence, the substitution of an alkyl radicle for an alkali metal reduces 
the transparency. There are other differences between the spectra of 
the two classes of compounds which indicate that their molecular 
grouping is not similar. Haloid-derivatives containing different 
electro-negative radicles have very different degrees of transparency, 
iodo-derivatives absorbing most, and bromo-derivatives less, whilst 
chloro-derivatives are very transparent. 

Pure ether is almost as transparent to ultra-violet rays as pure 
water. 

No new conclusions were drawn from an examination of many 
acids of the acetic series and their sodium and alkyl salts. The 
difficulties in the way of obtaining these compounds sufficiently pure 
are extremely great. Vapours of liquids which are volatile and 
have sufficient absorptive power, also exert an absorptive action on 
the ultra-violet rays. 

The action on the ultra-violet rays constitutes a very delicate test 
of the purity of an organic compound. C. H. B. 


Spectroscopic Evidence of Traces of a New Element, 
belonging to the Eleventh Series in Mendeléeff’s Table, and 
occurring in Tellurium and Antimony, and also in Copper. 
By A. Grinwatp (Monatsh., 10, 829—861).—The author finds a 
coincidence between certain of the lines in the ultra-violet spectra of 
telluriam, antimony, and copper, and argues that this points to the 
occurrence of a common impurity in the three elements. He is of 
opinion that this impurity was originally present in the telluriam, 
and that from this a portion of it is transferred to the antimony and 
copper in the reduction of these metals from their ores. Many of 
the above coincident lines are transformed on multiplication by +> 
into lines of the primary element “5” in the water spectrum, and 
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this, in accordance with the principle formerly laid down by the author 
(Abstr., 1889, 455), indicates that the above impurity largely consists 
of an element occurring in the eleventh horizontal line in Mendeléeff’s 
table. The character of the spectrum shows that it cannot be one of 
the known elements in this series, and the author believes that it is 
an unknown element in the tellurium group, with an approximate 
atomic weight of 212, and probably identical with Brauner’s 
austriacum. It is, therefore, an element which in general properties 
closely resembles telluriam and also antimony, and is, hence, difficult 
to separate from these. In copper, it probably behaves as an electro- 
negative element, on the assumption that pure copper is an alkali 
metal of low melting point, and is ordinarily found combined: with 
this difficultly fusible non-metallic constituent. 

The author states that Brauner, according to a verbal communita- 
tion, has quite independently arrived at conclusions similar to the 
above. 


New Fluorescences.. By L. pz Boispaupran (Compt. rend., 110, 
24—28 and 67—71).—The author has examined the fluorescences 
obtained with the oxides of samarium, Za, and ZS as active sub- 
stances, and silica, zirconia, stannic oxide, and tantalic oxide as solid 
solvents. 

Samarium oxide in silica gives a moderately intense rose-red fluor- 
escence with # spectrum of one very broad red band. If the passage 
of the discharge is continued, the rose-red fluorescence becomes 
feeble, and is partially replaced by the blue fluorescence of pure 
silica. The same mixture, previously more strongly heated, gives a 
fine orange fluorescence, showing three broad nebulous bands, each 
containing a very distinct although slightly nebulous liue. 

Samarium oxide in zirconia gives at first a beautiful orange fluor- 
escence with several well-defined lines, but their brilliancy and dis- 
tinctness rapidly diminish as the passage of the discharge continues. 

Zz in silica gives a brilliant yellow fluorescence characterised by a 
strong dissymmetrical band. The fluorescenee of ZS was faintly 
visible, and as the discharge continues, the bands of Za fade con- 
siderably but those of Z8 remain unaltered. 

Zz (1 percent.) in zirconia gives a yellow fluorescence which at 
first is somewhat brilliant, but rapidly becomes feeble as the dis- 
charge continues. The spectrum contains a yellow and a blue band, 
_ with a nebulous line, and is very different from that of Za in 
silica, 

Zp (0°42 per cent.) in silica gives a fluorescence which at first is 
brilliant and almost white, but quickly becomes green, because the 
yellow band of Za, present as impurity, fades rapidly, whilst the 
green band of Z@ retains its intensity. It follows that the fluor- 
escence is a more sensitive test for Zz than for ZA, a result which is 
also obtained in other media. 

ZB (2 per cent.) in zirconia gives only a yellow fluorescence 
showing nothing buta feeble spectrum due to the presence of traces of 

2. 
Samarium oxide in stannic oxide, previously heated at the melting 

292 
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point of silver, shows only a feeble orange fluorescence, but if more 
strongly calcined, it gives at first an orange-yellow to pale-yellow 
fluorescence, according to the perfection of the vacuum. This, how- 
ever, very rapidly becomes faint as the passage of the discharge 
continues; and the same stannic oxide alone gives a yellow fiuor- 
escence which is very similar to that obtained in presence of samaria 
and is probably due to some impurity. 

Samaria in tantalic oxide gives a dull orange fluorescence which 
becomes feebler as the discharge continues, although less rapidly than 
when zirconia or stannic oxide is the solvent. Its spectrum consists 
of two somewhat feeble, broad and nebulous bands, similar in posi- 
tion to those given by samaria in alumina, but different in character. 

Za (1 per cent.) in stannic oxide gives no noteworthy fluorescence. 

Za (1 per cent.) in tantalic oxide, after strong calcination, gives a 
very feeble greenish-yellow fluorescence which rapidly becomes 
fainter as the discharge continues. It shows faintly the bands due 
to ZB. 

ZB (3 per cent.) in stannic oxide also gives practically no fluor- 
escence. 

ZB (3 per cent.) in tantalic oxide gives a beautiful but not very 
brilliant, slightly yellowish-green fluorescence which is less affected 
by the continuation of the discharge than the corresponding fluor- 
escence of Za. The bands of Za were also faintly visible. 

These results afford further evidence of the fact that the fluor- 
escence of one and the same active substance may vary considerably 
in different solvents. The alterations in the bands, &c., may be due 
to combination taking place between the solids. There is a general 
similarity between the spectra of the same substance in various 
media, but when it is a question of identity or otherwise between two 
substances, it is essential that the conditions should be identical. 
The rapid extinction of the fluorescence observed in some cases when 
the discharge is continued depends on both the nature of the active 
substance and the nature of the solvent. In silica or tantalic oxide, 
the fluorescence of Za fades rapidly, but that of ZS does not alter. 
The fluorescences of samarium oxide and Za in zirconia fade more 
rapidly and completely than in silica. As a rule, the fading depends 
more on the solvent than on the active substance, but each con- 
stituent of the mixture tends to confer on it its own special pro- 
perties. 

Samaria in alumina and silica respectively affords a good example 
of the influence of calcination on the fluorescence. Samaria in 
alumina moderately calcined gives a spectrum of three diffuse bands, 
the central orange one having a relatively distinct line; but the same 
mixture, after being more strongly heated, gives a second spectrum 
of a totally different type, consisting of three groups of much more 
brilliant and distinct lines, their mean wave-lengths being higher 
than those of the bands of the tirst type. Samaria in silica, how- 
ever, when treated similarly, gives only a spectrum of the first type, 
the three bands being much more luminous than in the case of 
alumina, and each having a strong line. Of course the position of 
the bands is not the same with the two oxides. C. H. B. 
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Conditions of Equilibrium between Electrolytes. By S. 
Arenenivs (Zeit. physikal. Chem., 5, 1—22).—The author first con- 
siders the equilibrium between an acid and one of its salts. If x 
represents the fractional amount of dissociated acid, and d that of the 
salt, and V the volume in litres containing a gram-molecule of the 
acid, and » molecules of the salt, then (nd + 2}# = KV(1 — 2), K 
being the dissociation constant which is determined from the con- 
ductivity of the acid. This formula is found to hold in the case of 
acetic and formic acids and their sodium salts. For feeble acids 2 is 
small, and in comparison with nd or 1 becomes negligible, so that 
since d is practically independent of the dilution, the degree of disso- 
ciation, that is, the strength of a feeble acid when a salt is present in 
the same solvent, becomes proportional to the amount of the salt. 

Equilibrium between a feeble acid, such as acetic acid, and a salt 
such as sodium chloride is a case of equilibrium between four sub- 
stances, the above two and the sodium acetate and hydrochloric acid 
that are formed. If the fractional dissociation of these substances 
in the order named be expressed by d,d,d,d3, and 1 mol. of acetic 
acid on being brought into contact with m mols. of NaCl gives rise to 
z mols. of HCl and sodium acetate, then— 


d.wdgae = d(1 — x)dy(n — 2). 


This expression is also found to agree with the experimental results. 

From this last expression it is possible to deduce a value for the 
so-called “‘ avidity’ measured by Thomsen and Ostwald, and the 
author finds that for monobasic acids the avidities for any given 
dilution are approximately proportional to the degrees of dissociation 
of the acids at this dilution. Ostwald’s results are shown to be in 
agreement with this conclusion. 

It is found from the above that the Guldberg-Waage theory is only 
applicable to equilibrium between four electrolytes when two out of 
the four are strongly dissociated. The conclusion drawn from this 
theory, that, the avidities of acids are proportional to the square roots 
of their affinity coefficients, is incorrect. 

The decomposition of certain salts by water, which was observed 
by Walker to follow the ordinary laws of mass action, is shown by 
the anthor to take place in accordance with the equation last stated. 
In this case it is necessary to assume that the water is an electrolyte 
and partially dissociated. H. C. 


Electrolytic Crystallisation and Dimorphism of Lead. By 
O. Leumann (Zeit. Kryst. Min., 17, 274—279).—The author has 
formerly shown that the electrolytic formation of crystals may be 
compared with ordinary crystallisation on the assumption that the 
metal which separates out at first remains dissolved in the electrolyte, 
and that, when the latter becomes saturated, it crystallises out in the 
ordinary manner. Ostwald has shown that the free metal may be 
capable of existing in the electrolyte (Abstr., 1888, 1142), and the 
above view is also supported by the observation of the author (this 
vol., p. 317) that during electrolysis, the metal which separates out is 
deposited more readily on an electrode of the like metal than on that 
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of another. He now finds that when the strength of the current is 
increased until the metal no longer forms a uniform deposit on the 
surface of the electrode, the crystals that are deposited arrange them- 
selves into a skeleton-like structure, and that further increase in the 
current strength wiil only alter the mass of the structure, but not its 
form. Lead forms an apparent exception to this rule, for with a 
weak current it separates out in leafy crystals which appear to belong 
to the monosymmetric system, and are similar to those forming the 
ordinary lead tree; whilst with a strong current the crystals obtained 
are those of the regular system and under favourable circumstances, 
well formed octohedra. 

To explain this dimorphism, the author assumes that the rate at 
which the lead-atoms sepurate out being far less in the first than in 
the second .case, different molecules are formed in the solution, and 
that since, as above stated, the metal separates out from the solution 
in crystalline form, the one set of molecules will form crystals which 
are distinct from those of the other. H. C 


‘ Sodium Phosphite and Pyrophosphite. By L. Amar (Compt. 
rend., 110, 191—194).—Disodium phosphite, HPO,;Na, + 5H,0, is 
neutral to phenolphthalein, and meJts at 53°; heat of dissolution 
at 13-5 = — 46 Cals. The anhydrous salt is obtained by drying the 
preceding salt in a vacuum, and finally at 150°; heat of dissolution 
at 13°5° = + 9°15 Cals. 

Monosodium phosphite, 2HPO;HNa + 5H,0; heat of dissolution at 
15° = — 53 x 2. Heat of dissolution of the anhydrous salt = + 
0°75 Cal. at 13°, but increases distinctly with the temperature. Com- 
bining these numbers with the heat of solution and neutralisation of 
phosphorous acid, and the heat of dissolution of sodium hydroxide, 
we have— 


PO,H; solid + NaOH solid = HPO,HNa 

solid + H,O solid develops +252 Cals. 
POH; solid + 2NaOH solid = HPO,Na, 

solid + 2H.O solid.......... aweeowene ‘i +416 ,, 


Sodium pyrophosphite ; heat of dissolution at 13° = + 03. If the 
pyrophosphite were at once transformed into phosphite in contact 
with water, it would be very considerably higher, and hence a solu- 
tion of the pyrophosphite is not identical with a solution of the acid 
phosphite, a fact which is also proved by its behaviour with phenol- 
phthalein, methyl orange, and silver nitrate. 

The pyrophosphite is converted into phosphite or phosphorous 
acid by treatment with sodium hydroxide or sulphuric acid respect- 
ively. The change H,P,0;Na, solid + H,O liquid = 2HPO,;HNa 
solid develops + 2°54 x 2 Cals., according to the result with soda; 
whilst the results with sulphuric acid give H,P,0;Na, solid + H,0 
solid = 2HPO,HNa solid develops + 6°23 Cals. 

From the heat of dissolution of the monosodium phosphites, 
2HPO,HNasolid + 5H,0 solid = 2HPO;HNa,5H.O develops + 19°30 
Cals., or 3°86 Cals. per molecule of water. It follows, therefore, that 
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the combination of a molecule of water with sodium pyrophosphite 
liberates more heat than the combination of a molecule of water of 
crystallisation with the phosphite. C. H. B. 


Heat of Formation of Platinic Chloride. By L. Picron 
(Compt. rend., 110, 77—80).—In order to avoid the presence of 
nitrogen oxides and the difficulties of removing them, platinic chlo- 
ride was prepared by passing chlorine into ammonium platinochloride 
suspended in water heated at 110°. The solution was evaporated by 
a gentle heat and finally in a vacuum, when orange-red, deliquescent 
prisms of hydrogen platinochloride, H,PtCl, + 6H,O, were obtained. 
If this salt is heated at 360°, it loses water and hydrogen chloride, 
but first melts and then intumesces. If, however, it is allowed to 
remain over potash at the ordinary temperature, it loses 4 mols. H,O, 
and the dehydrated salt when heated in chlorine at 369° does not 
melt, but gives off water and hydrogen chloride and yields the tetra- 
chloride as a brown powder. When the latter is heated only to dull 
redness, it decomposes, and the upper part of the crucible, &c., is 
studded with small, distinct crystals of platinum, a result similar to 
that obtained by Moissan with platinum fluoride. 

Anhydrous platinum chloride dissolves in dilute hydrochloric acid 
with development of heat— 


PtCl, solid + 2HCl diss. = H,PtCl, diss. develops + 24°8 Cals. 


A further quantity of hydrochloric acid produces no thermal disturb- 
ance. Combining this result with Thomsen’s value for the heat of 
formation of dissolved hydrogen platinochloride from solid platinum, 
gaseous chlorine, and dissolved hydrochloric acid (84°6 Cals.), the fol- 
lowing results are obtained :— 


Pt solid + Ch gas = PtCl solid........ develops +59°8 Cals. 
PtCl, solid + 2KCl solid = K,PtCl, te +29°7 ,, 
PtC], solid + 2NaCl solid = Na,PtCl,.... - +139 ,, 


The heat of dissolution of hydrogen platinochloride, H,PtCl, + 6H,0, 
is +434 Cals. C. H. B. 


Influence of Certain Groups on the Thermochemical Value 
of the Hydroxyl- and Carboxyl-groups in the Aromatic Series. 
By P. Avexfere and E. Werner (Bull. Soc. Chim. [3], 2, 717—728). 
—The introduction of the NO, group into a phenol augments the heat 
of neutralisation by alkaline hydroxides, the increase being greatest 
for the orthonitro- and least for the metanitro-derivative, whilst the 
introduction of nitrogen into a phenol, as in the case of the azophenols, 
determines a diminution which is greatest for the para-derivative. 

The substitution of NO, for H in the benzoic acid molecule causes 
an increase in the heat of neutralisation for the ortho- and the para- 
derivative, whilst the heat evolved by the meta-compound is dimi- 
nished, and in the azobenzoic acids the nitrogen appears to exercise a 
diminishing effect, which is greatest for the para-derivative. 

With the amidobenzoic acids, the influence of the NH; group is to 
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diminish the heat of neutralisation in the descending order, ortho, 
para, meta. 

The substitution of an alkyl radicle for hydrogen also diminishes 
the heat of neutralisation, but a subsequent introduction into the mole- 
cule of NU, causes an increment, and in the cases of azocumic and hy- 
drazocumic acids the introduction of nitrogen and of the NH-group 
again raises the heat of neutralisation. 

Numerous experimental data are given which bear out the above 
conclusions. T. G. N. 


New Form of Mixing Calorimeter. By S. U. Pickerie 
(Phil. Mag. [5], 29, 247).—The apparatus consists of an oblong plati- 
num vessel, divided into two compartments of 400 c.c. capacity by 
means of folding doors, which are pressed against a framework by 
two pairs of bow-shaped iridio-platinam springs; a strip of india- 
rubber round the edges of the doors prevents leakage. A stirrer 
worked by an electromotor and a delicate thermometer are placed in 
each compartment, and as soon as the temperature in each is iden- 
tical, two ebonite knobs are pressed together, whereby the lower 
springs are lowered below the doors, and the upper ones are raised 
above them, the doors then fly open. and allow the liquids to mix. 
The advantages consist in starting with the liquids at the same tem- 
perature, thus eliminating errors due to a comparison of two ther- 
mometers, and obviating the necessity of knowing the heat capacity 
of the two liquids. The two thermometers are used simply to double 
the value of the observation; the mean difference between the rise 
registered by them in a number of determinations was found to be 
only 00008", representing 0°6 cal. 8. U. P. 


Gradual Alteration in Glass produced by Altering its Tem- 
perature a Few Degrees. ByS. U. Pickertne (Phil. Mag. [5], 29, 
289).—Observations are quoted to show that a specific gravity bottle, 
the capacity of which had remained unaltered for six months while 
kept at 18°, experienced a sub-permanent contraction on being cooled 
to 8°. The contraction continued during several days. and, although 
it was not affected by a temporary heating even to 38°, it appeared 
that prolonged heating at this and lower temperatures restored the 
bottle to its original capacity. The maximum contraction observed 
amounted to 0°0001 of its total volume, a quantity which would be 
equivalent to ;,° in a mercurial thermometer. 5. U. P. 


Determination of Vapour-densities of Substances below 
their Boiling Points. By R. Demuru and V. Meyer (Ber., 23, 
311—316).—The vapour-density of a substance can be determined at 
a temperature considerably below its boiling point by the ordinary 
displacement method of V. Meyer, provided that the vaporising bulb 
is filled with hydrogen, and that some means are adopted for ensuring 
the rapid distribution of the substance over the bottom of the vapori- 
sing bulb. 

Tne determinations are most easily carried out when the substance 
is solid at the ordinary temperature; in such causes it is not weighed 
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out in any vessel, but is simply cast into a small rod and, after weigh- 
ing, dropped into the apparatus, where it melts and is quickly dis- 
tributed over the surface of the bulb. In the case of liquids the 
authors recommend the use of small vessels made of Wood’s fusible 
metal, which melts quickly when introduced into the vaporising 
bulb, and thus ensures rapid distribution. These bulbs can be made 
so thin that there is no danger of breaking the apparatus. Mercury 
or small platinum spirals can be employed to break the fall when 
necessary, but sand, asbestos, &c., must not be used. If the liquid 
acts on Wood’s metal, or if the temperature at which the experiment 
is to be carried out is below the melting point of the alloy. short, 
wide, cylindrical stoppered glass tubes can be used; as soon as the 
tube has been introduced into the apparatus, the liquid is made to 
flow out by tapping the stem of the vaporising bulb. 

The capacity of the vaporising bulb should be about 100 c.c., and 
its diameter 30 mm.: it should be rather flat at the bottom, and the 
upright tube should not be more than 4 to 5 mm. wide. The quan- 
tity of substance taken should be such that its vapour occupies 
about 9—11 c.c. 

Experiments with xylene (b. p. 140°) at 100°, nitrobenzene 
(b. p. 206°) at 176°, naphthalene (b p. 218°) at 183°, paranitrotoluene 
(b. p. 238°) at 205°, and ether (b. p. 35°) at 17° showed that the re- 
sults are as accurate as those obtained in the ordinary way with the 
apparatus filled with air. F. 8. K. 


Viscosity of Liquids. By J. Wacner (Zeit. physikal. Chem., 5, 
31—52).—The viscosity of dilnte solutions of a number of salts was 
examined by the method employed by Arrhenius (Abstr., 1888, 336), 
and the results obtained by the latter, more especially the correctness 
of the exponential formula used by him to express the relative vis- 
cosities of solutions, were fully verified. The formula gives in all 
cases approximate expression to the observed values, but generally is 
not quite within the limit of experimental error. 

The author also finds that the viscosity of dilute solutions is 
an additive function of the metallic and non-metallic radieles of the 
dissolved salt. This property, which depends on the existence of dis- 
sociated molecules in the solutions, is not as marked in the case of the 
viscosity as with some other of the properties of dilute solutions, but 
this is explained by the fact that those molecules which remain un- 
dissociated exercise their full influence on the viscosity, whereas the 
influence which they have in many other cases is only small. The 
dissociated ions have seemingly in some cases greater, and in other 
cases less viscosity than the original salt. 

The viscosities of the different metals are compared one with 
another. Those of allied metals are found to be of the same order, 
but in these cases the viscosity decreases as the atomic weight in- 
creases. H. C. 


Nature of Osmotic Pressure. By L. Meyrzr (Zeit. physikal. 
Chem., 5, 23—27).—The author objects to the term “osmotic pres- 
sure” as used by Van’t Hoff (Abstr., 1888, 778). To regard this 
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pressure as caused by the substance which does not pass through 
the membrane is incorrect, as it is simply due to a larger passage 
of liquid in one direction than in the other. It also cannot be 
said to be due to dissolved substance or the solvent alone, since by 
altering the nature of the membrane the solvent and dissolved sub- 
stance may be made to. chauge places, one membrane being only per- 
meable by the first, and another only permeable by the second. 
H. C. 

Exceptions to the Gaseous Laws in Solutions. By A. A. 
Nores (Zeit. physikal. Chem., 5, 53—67).—The gaseous laws applied 
to dilute solutions by Van’t Hoff are found to be subject to numerous 
exceptions, which it may be assumed are caused by a diminution of 
the free path of the moving molecules, owing to the space being 
partly occupied by the molecules of the solvent and of the dis- 
solved substance, and also perhaps due to an attraction existing 
between the dissolved substance and the solvent. On these assump- 
tions, the author finds that Boyle’s law in solution must be altered to 
p(v —d) = K, p being the osmotic pressure, v the volume in litres 
of the solution containing a gram-molecule of the dissolved sub- 
stance, and d and K being constants. This expression is found to be 
in very close agreement with the results obtained by Beckmann for 
the reduction of the freezing point in various solutions (Abstr., 188%, 
11), this latter being proportional to the osmotic pressure, and 
therefore giving the valne of p. 

The reasoning by means of which the above formula is deduced 


gives d = (1 — a)” — Be , in which a, is a constant, B the volume 
—c 


of the gram- eerrer 5 and 6 the volume of the molecules in a gram- 
molecule of the dissolved substance, and c the volume of the mole- 
cules in a litre of the solvent. The author shows that the values of 
d in various cases are in general agreement with the above expres- 
siou, which theoretically should obtain for this constant. 

Although in these deductions account is taken of a specific attrac- 
tion between the dissolved substance and the solvent, the same result 
is obtained if this be neglected, so that seemingly it does not exist. 

H. C. 

Solubility of Saline Mixtures. By A. Erarp (Bull. Soc. Chim. 
[3], 2, 729—734).—When a small quantity of water acts on excess 
of sodium and potassium chlorides, the curve expressing the amount 
of mixed salts contained by the resulting solutions is rectilinear, and 
from its angular coefficient, the author finds that the temperature at 
which water would disappear from the solution is 738°, which is the 
melting point of potassium chloride (Carnelley) ; and the respective 
weights of potassium chloride and of sodium chloride which would be 
present at this temperature are calcuiated to be 16°7 per cent. of 
sodium chloride and 83°3 of potassium chloride. These weights 
contain sensibly equal amounts of metalloid and of metals, thus :— 


NaCl.... 167 = Na.... 658 + Cl.... 101 
KCl .... 833 = K..... 436 + Cl.... 396 


——y _——_ —y 


100°0 50°18 49°7 


r) 
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Moreover, these numbers are such as correspond with the 
association of the same number of chlorine and of potassium + 


sodium atoms— 


896 + 101\~, _ r.4ro 436 ae 
(Fe et = 1408. 2°°K + SO Na = 1-408, 


The carves representing the chlorine and potassium + sodium 
present in the mixed salts dissolved, are also right lines which meet 
at 738°. These results may have some relation to the hypothesis of 
Arrhenius. T. G.N. 


Substitution of Salts in Mixed Solutions. By A. Erarp 
(Compt. rend., 110, 186—188).—The solubility of potassium iodide 
between —22*° and 0° is represented by a line sharply inclined to the 
axis of temperature ; from 0° to 105°, by another right line (0°1257¢) ; 
and from 108° to 220°, by another right line (0°0603¢). Calculation of 
the limiting temperature by extrapolation gives 637°, practically 
identical with the melting point of the iodide, 639°. 

As a general rule with all salts, the higher the temperature the less 
is the inclination of the right line represeuting the solubility to the 
axis of temperature, and the irregularities in solubility are observed 
below 130°, a temperature above which hydrates rarely exist. 

If a small quantity of water is brought into contact with a mixture 
of potassium iodide and bromide, the total quantity of sait dissolved 
is the same as if the iodide alone were present, and the limiting tem- 
perature is the melting point of the iodide. The bromide obeys the 
law of solubility of the iodide, and at the limit of solubility the ratio 
of bromide to iodide in the solution would be 33°6 : 66 4. 

Potassium chloride mixed with the iodide behaves in a precisely 
similar manner, and at the limit of solubility the ratio of chloride to 
iodide would be 20 : 80. 

Potassium bromide and chloride behave similarly, the ratio at the 
limit of solubility being K-Cl : KBr. : : 25: 75. 

The phenomena might be explained by supposing that mutual sub- 
stitution took place, but the ratios of the constituents of the dissolved 
mixtures have no direct relation to their molecular weights. 


C. H. B. 


Molecular Constitution of Compounds at their Critical 
Point. By P. A. Guye (Compt. rend., 110, 141—144).—From the 
definitions, the value of b in the equation of Van der Waals should 
be proportional to the molecular refractive power of the substance, 


which the author calculates from the expression R = eT 


’ 
Now, the critical coefficient x, or the ratio of the absolute critical 
temperature to the critical pressure, is also proportional to the value 
of 6, and therefore to the molecular refractive power. Hence, if f be 
a constant for all substances, we have— 


MR _ 
(L) SS =f. 
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The author has calculated the molecular refractive power of all sub- 
stances for which the other data required were known. The value of 
f varies between 1°6 and 2°0, the mean being 18. The variations 
from the mean amount to about 10 per cent., which is also the 
possible error in the magnitude of x. This holds good through a 
wide range of critical temperatures, and for very different substances. 
It is important to note that if the refractive power is calculated to 
the molecular weight, the value of f is 1°8, but if it is calculated to 
the equivalent, the value of f is sometimes 1°8 and sometimes 0°9. 
The relation may also be written in the form— 


(2) M=fX, 


and, hence, the molecular weight of a substance at its critical 
point can be calculated if the critical coefficient and the refractive 
power are known. The results obtained show that the molecular 
weights of liquids at their critical points agree with those calculated 
according to Avogadro’s law. 

It is evident that the relation (1.) can only hold good if the molecu- 
lar refractive power and the critical coefficient of a substance are 
characterised by the same variations, and it follows that the know- 
ledge of the critical coefficient of a substance only is sufficient for 
the determination of its molecular weight at the critical point. The 
molecular refractive power can be calculated from the coefficients of 
refraction of the constituent atoms, and if these coefficients are 
divided by 1'8, a mew series of numbers is obtained, which the author 
terms critical atomic coefficients, and from these the critical coefficient 
of a substance can be calculated. The values obtained in this way 
agree with the experimental numbers, within the limits of experi- 
mental errors. 

It is always possible, therefore, to calculate a value for the critical 
coefficient with such an approximation to accuracy that on comparison 
with the experimental number a choice can be made from several 
possible formuls of that one which most accurately represents the 
molecular weight of the substance at its critical point. C. H. B. 


Equilibrium in Homogeneous Solutions when unequally 
heated. By P. van Bercuem (Compt. rend., 110, 82—84).—Hydro- 
chloric acid and ammonia solutions respectively were enclosed in 
sealed tubes, the upper parts of which were heated. The contents of 
the hot and cold parts of the tube were analysed, and it was found 
that there is a decided concentration of the gases in the cold part of 
the solution. This result is not due to distillation, for if the hot and 
cold portions of.the liquid are separated by air, the difference in 
composition becomes very much greater. C. H. B. 


Residual Affinity of Inorganic Salts. By B. Lacnowicz 
(Monatsh., 10, 884—905; compare Abstr., 1888, 1281, 1889, 569).— 
Most organic bases give precipitates of definite composition when 
shaken with solutions of salts of the heavy metals; in the table given 
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below, the sign + denotes that such a precipitate is formed between 
the corresponding base and salt. 


amine. 
azine. 
line. 


amine. 
Methylaniline. 
imethylani- 


Orthotoluidine. 
B-Naphthyl- 
a-Naphthyl- 
Phenylhydr- 


+ | Paratoluidine. 


++ | Piperidine. 


+++ | Pyridine. 
+++ 


++ + | Quinoline. 


It appears that all the salts of the heavy metals with strong acids 
form compounds with organic bases, and that these are analogous to 
compounds formed from the combination of acids with bases. The 
various salts of the same acid have different affinities for organic 
bases, and the affinity varies inversely as the basicity of the metal, 
and inversely as the heat of formation of the salts formed from the 


acid and the metals. G. T. M. 


Inorganic Chemistry. 


Preparation of Chlorine Gas for Laboratory Purposes. By 
P. Kiason (Ber., 23, 330—337).—I. From manganese peroxide and 
hydrochloric acid.—According to the author’s experiments, the 
different varieties of pyrolusite yield from 75—85 per cent. of 
the theoretical quantity of chlorine. For each kilo. of peroxide, 
about 4 litres of 36 per cent. hydrochloric acid are necessary, the 
greatest possible yield of chlorine being 174 grams per litre; as a 
general rule, however, only 125—140 grams are obtained. For the 
preparation of the gas in considerable quantities, the author recom- 
mends the use of an earthenware apparatus, the principle of which is 
similar to Kipp’s. The central chamber is filled with 3 kilos. of 
pyrolusite in small pieces, 2 litres of concentrated hydrochloric acid 
added, and the whole heated on the water-bath. (In order to allow 
space between the apparatus and the bottom of the water-bath, the 
former is constructed with small feet.) The stream of chlorine can 
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be regulated exactly, and when the gas ceases to come off, the spent 
acid is removed, and 2 litres of fresh acid introduced. The 
quantity of pyrolusite originally taken is sufficient to use up 12 litres 
of acid. In order to prevent chlorine entering the room when the 
current of the gas is stopped, the upper chamber is connected with a 
funnel containing soda crystals. 

II. From sodium chloride, pyrolusite, and sulphuric acid.—It is 
usually supposed that in this reaction the whole of the chlorine is 
evolved in the free state; detailed experiments have, however, shown 
that this is not the case, but that the reaction which takes place is as 


follows :— 


4NaCl + MnO, + 3H,SO, = 2NaHSO, + Na,SO, + MnCl, 
+ 2H,0 + Ch. 


The necessary proportions are, therefore, 5 parts of pyrolusite, 
11 parts salt, and 14 parts of sulphuric acid diluted with an equal 
' volume of water. 

III. From pyrolusite, hydrochloric and sulphuric acids.—The 
instructions usually given for the preparation of chlorine by this 
method are to take 1 part of pyrolusite, 2 of hydrochloric acid of 
sp. gr. 1°14, and 1 part of sulphuric acid mixed with an equal bulk of 
water, the reaction being supposed to take place according to the 
equation— 


MnO, a 2HCl - H,.SO, = MnSO, oa 2H.0 + Cl,. 


As in the foregoing case, this equation is quite incorrect, only 65 per 
cent. of the chlorine being obtained in the free state. 

IV. From bleaching powder and hydrochloric acid.—In this method 
it is unnecessary to mix the bleaching powder with gypsum (Winkler, 
Abstr., 1887, 442), or to compress it into cakes (Thiele, this vol., p. 6), 
it being quite sufficient to put it into the central bulb of a Kipp’s 
apparatus, and bore a hole through the cake with a glass rod. 

When a small quantity only of chlorine is required, and absolute 
purity of the gas is not necessary, this method may be with advantage 
employed, but in the preparation of large quantities, it is much more 
advantageous to obtain it by the action of hydrochloric acid on 


pyrolusite, in the earthenware apparatus described above. 
H. G. C. 


Iodine in Solution. By H. Gautier and G. Cuarpy (Compt. 
rend., 110, 189—191).—Iodine solutions are generally classed as violet 
or brown, but every intermediate tint can be obtained by using 
different solvents. The following results were obtained with 15 dif- 
ferent solvents: violet, carbon bisulphide, carbon tetrachloride, chloro- 
form; red, henzene, ethylene dichloride, ethylene dibromide ;_ red- 
brown, toluene, ethyl bromide, paraxylene, ethyl iodide; brown, 
acetophenone, acetic acid, ether, alcohol, acetone. Changes in 
colour are accompanied by changes in the position of the absorption 
bands. The spectrum of the violet solutions closely resembles that 
of the vapour, but is displaced towards the blue. 

Cryometric determinations of the molecular weight combined with 
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Loeb’s results with benzene and carbon bisulphide gave the following 
results :— 


Solvent. 


Acetophenone 
Benzene 


Carbon bisulphide 


Hence, it would seem that in the brown solutions, the molecule of 
iodine contains 4 atoms, but this gradually splits up until it acquires 
in the violet solutions a value approaching that of the iodine in the 
state of gas (compare next Abstr.). A rise of temperature tends to 
make all the solutions violet. C. H. B. 


Molecular Weights of Dissolved Iodine, Phosphorus, and 
Sulphur. By E. Beckmann (Zeit. physikal. Chem., 5, 76—82).—The 
molecular weights of iodine, phosphorus, and sulphur were determined 
from the boiling points of their solutions by the method already 
described (this vol., p. 323). Iodine, both in ether and in carbon bi- 
sulphide, gave numbers corresponding with the molecule I,, a result 
at variance with that formerly obtained by Loeb (Trans., 1888, 805). 
Phosphorus dissolved in carbon bisulphide gives a molecular weight 
corresponding with the molecule P,, whilst sulphur in the same 
solvent has a high molecular weight, corresponding approximately 
with the formula §,. H. C. 


Formation of Ozone and Nitrogen Acids in Combustion. 

By L. Incsvay pe N. Inosva (Bull. Soc. Chim. [3], 2, 734—741).— 
Ozone is absent from oxygen obtained by the action on potassium 
permanganate of concentrated sulphuric acid, the indications afforded 
by the usual reagents being due either to traces of chlorine contained 
in the permanganate, or to permanganic anhydride which is carried 
over. ; 
During the active combustion of coal-gas, nitrites are always 
formed, and vary in amount directly as the temperature of the flame. 
When pure air, either alone or mixed with oxygen, is burnt in coal- 
gas, much nitrous and nitric acids, together with ammonia, are formed, 
and when air mixed with nitric oxide is similarly burnt, cyanogen is 
also formed. These results appear to prove that at high temperatures 
nitrogen has some affinity for hydrogen, oxygen, and carbon. 

The author passed air over different varieties of platinum at 
varying temperatures, and his results prove that under no circum. 
stances is ozone formed, and that the nitrites produced do not originate 
from a surface condensation, but from a catalysis, which depends on 
the molecular structure of the platinum and on the temperature. 

When air is passed over reduced iron at 190—250°, nitrous acid is 
formed, but is absorbed by the yellowish-brown iron oxide, since no 
nitrite can be detected in the air which passes over, whereas the 
washings of the iron oxide yield evidence of nitrites. Although 
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reduced iron at 400° is not oxidised by dry air with incandescence, 
traces of moisture determine this result at once. T. G. N. 


Combination of Hydrogen Phosphide with Boron Fluoride 
and Silicon Fluoride. By Brsson (Compt. rend., 110, 80—82).— 
Hydrogen phosphide and boron fluoride do not unite at the ordinary 
temperature, but combination begins at —30°, and at —50° a white 
solid is obtained, which becomes yellow as the temperature rises, 
with evolution of 2 vols. of boron fluoride and 1 vol. of hydrogen 
phosphide, the latter being mixed with some free hydrogen, whilst 
some solid hydrogen phosphide is formed. The white solid has the 
composition PH;, 2BF;, and is decomposed by water with evolution 
of hydrogen and hydrogen phosphide. 

Hydrogen phosphide and silicon fluoride combine only under 
pressure, and at —22° under a pressure of 50 atmos. a white, crystal- 
line solid is obtained. The best yield is obtained with the proportion 
of gases given, but the solid is also formed when the gases are mixed 
in equal volumes or two volumes of silicon fluoride and one of hydro- 
gen phosphide, but with one volume of the former and two of the 
Jatter, or three of the former and one of the latter, no solid is obtained 


even at —40°. The solid compound has the composition 2PH;,3SiF,. 
C. H. B. 


Different Forms of Graphitic Carbon and their Derivatives. 
By Berruecor and P. Petit (Compt. rend., 110, 101—106, 106—109). 
—Graphite formed in various ways was converted into the corre- 
sponding graphitic oxide by the method described some time ago 
(Ann. Chim. Phys. [4], 19, 409). In the various analyses given, the 
ash has been deducted. 

Graphite from Cast Iron.—The graphitic oxide has the composition 
C, 62°7; H, 1:3; O, 36:0; which agrees with the empirical formula 
C;H.O;, and for purposes of comparison may he represented by the 
rational formula C.H,O,.. Saturation with baryta-water indicates 
mono-basicity for the empirical formula, and tetra-basicity for the 
rational formula. It deflagrates suddenly if heated to a certain tem- 
perature, but if carefully heated in a sealed tube, it yields pyro- 
graphitic oxide, water, carbonic oxide, and carbonic anhydride, the 
ratio between the two latter being 2 vols. to 3 vols. 

The pyrographitic oxide is black, and has the composition C, 86°55; 
H, 0°70; O, 12°75, and may be represented by the formula CyH,Os. 

Amorphous Graphite or Plumbago.—The graphitic oxide has the 
composition C, 562; H, 1°5; O, 42:1; N, 01; which agrees with 
the formula Cy,H..0Os, or C..H,O;. When heated in a sealed tube, it 
yields water, carbonic anhydride, and carbonic oxide, in the ratio of 
three vols. to two, and a pyrographitic oxide, which contains C, 83°85; 
H, 0°72 ; O, 15°43 per cent., and therefore has the formula CyH,Ox. 

Electric Graphite——Carbon converted into graphite in the electric 
are yields a graphitic ovide of the composition C, 51°95; H, 155; 
O, 46°35; N, 0°15, which agrees with the formula CxHOy, or 


The difference between the three graphitic oxides becomes evident 
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if the hydrogen is assumed to be present in the form of water, and 
the amount of carbon is supposed to be the same in all cases. 


From cast iron C50 + 4H,0 
From plumbego CeO + 5H,0 or Cy,0.4 + 4H,0 
From electric graphite. CssQe + 5H,0 or CxO + 3H,O 


The different degrees of polymerisation of the carbon become recog- 
nisable if the results are calculated to the same amount of oxygen, 
the carbon-atoms being in the ratio of 56 : 44: 32. 

The gr..phitic and pyrographitic oxides were burnt in the calori- 
metric bomb in oxygen compressed to 25 atmospheres. 

Graphitic Oxide from Cast Iron.—Molecular heat of combustion at 
constant volume, 2530°0 Cals. ; at constant pressure, 2527°7 Cals., heat 
of formation from its elements, carbon as diamond, 388°7 Cals., carbon 
as graphite, 412°7 Cals. The pyrographitic oxide: heat of combustion 
at constant volume, 4479°4 Cals. ; at constant pressure, 4478°8 grams ; 
heat of formation, carbon as diamond, 66:0 Cals., carbon as graphite, 
89:0 Cals. 

These numbers give no exact idea of the phenomena of combustion 
or formation, since at the moment of formation part of the hydrogen 
is fixed in the form of water, with a loss of energy which cannot be 
estimated, but if the maximum possible value of this loss be deducted, 
it will be seen that the heat developed per atom of oxygen which 
enters into combination is only +15°3 Cals.,a value much lower than 
the heat developed by its conversion into carbonic oxide, or still more 
carbonic anhydride, a fact which explains the ready decomposition 
of the graphitic oxide with liberation of carbonic oxide and anhydride, 
and the retention of part of the energy by the pyrographitic oxide, 
which is thus an endothermic compound, about —3:0 Cals. being 
absorbed per atom of carbon. The conversion of the graphitic oxide 
into pyrographitic oxide liberates +162°6 Cals., and if the mean 
specific heat of the product is taken as 0°25, the temperature of decom- 
position will be about 600°. 

Graphitic Oxide from Plumbago.—Molecular heat of combustion at 
constant volume, 2637°7 Cals.; at constant pressure, 2633°8 Cals. 
Heat of formation from diamond, +351°6 Cals., from graphite, 
+365°6 Cals. The pyrographitic ovide: Heat of combustion at con- 
stant volume, 4157-0 Cals. ; at constant pressure, 4156°1 Cals. Heat of 
formation from diamond + 200°1 Cals., from graphite, +222°1 Cals. 

Graphitic Oxide from Electric Graphite Molecular heat of com- 
bustion at constant volume, 260605 Cals.; at constant pressure, 
2602°0 Cals. Heat of formation from diamond, +383 Cals., from 
graphite, +397 Cals. 

The heats of formation of the graphitic oxides are very different, 
and characterise the different species. If these heats of formation 
are calculated to the same weight of carbon, they are represented by 
the numbers 13°9, 12:5, and 13:7 respectively. These values are 
almost equal, although the corresponding amounts of oxygen are in 
the ratio of 4: 5: 7, and this agreement in the quautity of heat 
developed by very different degrees of oxidation shows clearly the 
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important differences between the various graphitic radicles and the 
oxides to which they give rise. C. H. B. 


Combination of Alkali Metals with Ammonia. By H. W. B. 
Roozesoom (Compt. rend., 110, 134—137).—A theoretical discussion 
of the observations of Joannis (this vol., p. 209) on the dissociation 
of sodammonium or potassammonium, which the author regards as 
analogous to the dissociation of a mixture of tetrahydrated calcium 
chloride, CaCl, + 4H,0, and its saturated solution (Rec. Trav. Chim., 
8, 1—146). C. H. B. 


New Hydrate of Potassium Hydrogen Sulphate. By J. B. 
Senperens (Bull. Soc. Chim. [3], 2, 728).—When an aqueous solution 
of potassium hydrogen sulphate is evaporated at a gentile heat to such 
an extent that on removal of the flame a solid mass is obtained, there 
will appear on the surface of the mass after some time a layer of 
arborescent crystals, which have the composition HKSO, + 53H,0; 
these melt at 30°, and deliquesce so soon as the arborescence is com- 
pletely developed. The formation is dependent on the degree of con- 
centration of the mother liquor, and on the temperature of the 
laboratory. T. G. N. 


Solubility of Calcium Carbonate in Fresh and Sea Water. 
By W.S. Anperson (Proc. Roy. Soc. Edin., 16, 319—324).—Iceland 


spar is less soluble in sea water than the other forms of carbonate, 
and it is less soluble in sea than in fresh water, the former dissolving 
0°0082 gram per litre, whilst the latter, free from carbonic anhydride, 
takes up 0°251 gram; but the form in which the calcite is presented, 
whether massive or in powder, has no notable effect on its solu- 
bility in sea water, whereas in distilled water the powdered spar is 
soluble to double the amount. When sea water remains over calcite 
for some time, a portion of the dissolved carbonate is precipitated. 
Although this may not occur generally, yet it helps to account for the 
gradual petrifaction of the porous masses of dead coral reef in com- 
paratively shallow waters. Carbonated water dissolves calcite readily ; 
the more finely divided it is, the greater the solubility. Of the 
massive form, 0°0815 gram per litre is dissolved in 24 hours, and of 
the powdered, 0°472 gram. A series of experiments were undertaken 
with a view to throw light on the condition in which the carbonate is 
present in sea water, and for this purpose a hard variety of coral 
skeleton (Oculina coronalis) was finely powdered, and the solution 
allowed to act on portions of it separately for four days. The solu- 
bility was found to be greater in distilled than in sea water, the magne- 
sium salts, chloride and sulphate, dissolving the largest quantity, and 
calcium sulphate the least ; in fact this salt seems to retard solubility. 
Solution of magnesium chloride dissolves, and then throws out the 
carbonate in crystalline form, and this action shows that there is no 
interaction between magnesium chloride and calcium carbonate, as if 
there were, magnesium carbonate would be precipitated ; sea water acts 
in a manner similar to magnesium chloride, 0°6 gram per litre being 
dissolved, and a portion being afterwards precipitated. This is not due 
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to carbonic anhydride, for artificial sea water free from gas acts in the 
same way. Solutions of the individual salts dissolved more of the 
coral skeleton than did the normal or artificial sea water; this appears 
due to the action of calcium sulphate, as before stated. The author 
considers, therefore, that calcium carbonate is present in sea water as 
such, and is there simply owing to its solubility in the river water 
flowing into the sea, the salts present helping or retarding the solu- 
tion, as the case may be. E. W. P. 


Prolonged Action of Sea Water on Pure Natural Magnesium 
Silicates. By A. Jounstone (Proc. Roy. Soc. Edin., 16, 172—175). 
—Sea water dissolves pure steatite in small quantities, with separa- 
tion of silica, and this solution is attributed to the sodinm chloride in 
the water: Mg,Si;O, + 8H,O + 8NaCl = 4Na,Si0;,8H,0 + 4MgCl, 
+ SiO,. Pure white tale is also slightly soluble, but the common 
green variety, which contains iron, is more easily dissolved. -s 
K. W. P. 

Reduction of Oxygen Compounds by Magnesium. By C. 
Winker (Ber., 23, 120—130).—In this paper the author gives an 
account of the action of magnesium on the oxides of the metals of 
Mendeléeff’s second group; the experiments were carried out in the 
manner previously described (this vol., p. 331), but in some cases 
the behaviour of the hydroxide, as well as that of the oxide, was 
studied. 

Beryllium oxide (2 mols.) is reduced, but only partially, by mag- 
nesium (1 mol.), and the reaction is not very energetic, although the 
mixture glows feebly, and some of the magnesium is volatilised. 
The grey mass obtained is not acted on by boiling water, but when 
warmed with soda, hydrogen is slowly evolved. It dissolves in hydro- 
chloric acid and in nitrie acid, hydrogen being rapidly evolved, and 
when heated in the air it glows brightly. When treated with chlorine 
at a high temperature, beryllium chloride sublimes. 

In heating metallic oxides with powdered magnesium, the latter is, 
to a slight extent, converted into the nitride by the nitrogen of the 
air; the formation of nitride is proved by the evolution of ammonia, 
when the mixture is subsequently exposed to moist air. When mag- 
nesium wire is burntin the air, the formation of nitride does not take 
place, but when powdered magnesium is heated with magnesium 
oxide, the product gives off ammonia on warming with potash. It 
seems, therefore, that the presence of substances otherwise inactive, 
bat which absorb heat, favours the formation of magnesium nitride. 

Pure magnesium oxide undergoes no change when heated with 
magnesium, and the formation of a lower oxide was not observed. 

Calcium oxide is almost completely reduced by magnesium at a red 
heat ; the mixture turns grey, but otherwise no apparent change takes 
place. The residue takes fire readily when heated, burning with a 
brilliant. reddish flame, and it decomposes water very energetically. 

When a mixture of calcium hydroxide (1 mol.) and magnesium 
(1 mol.) is heated in a test-tube, a brilliant, yellowish-red flame issues 
from the mouth of the tube, but reduction is incomplete ; the residue 
decomposes water rapidly. When steam (most convenientlv obtained 
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by heating crystalline calcium chloride or some other salt containing 
water) is passed over powdered magnesium, heated to redness in a 
combustion-tube, the metal glows brightly, and is quickly converted 
into oxide with development of heat. 

Strontium oxide is slowly, and as it seems completely, reduced by 
magnesium ; the dark coloured residue takes fire in the air, and burns 
with an intense, red Jight, and it decomposes water very energetically. 
Strontium hydroxide is partially reduced by magnesium below a red 
heat, with a slight explosion. 

Barium oxide is completely, or almost completely, reduced by mag- 
nesium, a very violent reaction taking place, accompanied by vivid 
glowing; the residue decomposes water very energetically. Barium 
hydroxide resembles strontium hydroxide in its behaviour with mag. 
nesium. 

Zinc oxide is reduced by magnesium at a dull red heat, with explo- 
sive violence. Cadmium oxide shows a like behaviour, and reduction 
is complete, but the reaction is not so violent. Inthe case of mercuric 
oxide, a violent explosion takes place, and the metal produced is com- 
pletely volatilised. F. 8. K. 


Zinc-ammonium Compounds. By H. Tuoms (Chem. Centr., 
188) [2], 965; from Pharm. Centrahalle, 30, 629—631).—The author 
criticises the formula of the zinc-ammonium carbonate obtained by 
G. Kassner (Abstr., 1889, 1049) in relation to the constitution of the 
zinc-ammonium chloride described by him (Abstr., 1887, 551), in 
which he holds that the nitrogen is directly combined with the zine. 
If Kassner’s zinc oxide ammonium carbonate is similarly constituted 
to the author’s zinc-ammonium chloride, then it must have the 
formula Zn:0,:C(OH)-O-Zn-NH;0-C(OH):0,:Zn. If, however, the 
hydroxyl-groups are combined with the zinc, as according to Kassner 
they are, then the compound must have the formula 


OH:Zn-‘0-CO-0-Zn'NH;0-CO-0-Zn-OH, 


and the author remarks that it is not quite clear why the excess of 
ammonia present in the reaction does not become combined with the 


zinc hydroxyl-group. J. W. L. 


Cerium Hydrogen Sulphate. By G. Wrrovusorr (Bull. Soe. 
Chim. (3), 2, 745—747).—The hydrated and anhydrous varieties of 
the lower cerium oxide dissolve in concentrated sulphuric acid, and 
the solution, on evaporation, deposits small, brilliant, transparent 
needles. When the evaporation is continued until no more sulphuric 
anhydride is evolved, care being taken that the temperature of 
decomposition of the salt is not reached, a perfectly pure crystalline 
substance is obtained, which contains in 100 parts CeO 38°69, and 
SO, 55°58. 

Taking the atomic weight of cerium as 94°4, this corresponds with 
the formula CeSO,,H.SO,, and insomuch as it is quite stable in dry 
air, but very hygroscopic, it corresponds with the acid sulphates of 
the magnesium series, and consequently lends additional support to 
the view that cerium forms a monoxide, and has the at. wt. 94°4, as 
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determined by Biihrig, and not the at. wt. 141°4, suggested by 
Mendeléeff, which corresponds with its forming a sesquioxide, Ce.,0s, 
since there is no sesquioxide known from which an acid sulphate is 


derived. T. G. N. 


Preparation of Very Active Platinum-black. By O. Loew 
(Ber., 23, 289—290).—Very active platinum-black can be con- 
veniently prepared as follows :—An aqueous solution (50 to 60 c.c.) of 
platinic chloride (50 grams) is mixed with 40 to 45 per cent. of form- 
aldehyde solution (70 c.c.), the mixture cooled well, and then sodinm 
hydroxide (50 grams) dissolved in water (50 grams) gradually added ; 
after keeping for 12 hours the solution is filtered. A yellow liquid, 
from which a smail quantity of platinum is deposited on boiling, 
first passes through the filter, but as soon as most of the salts have 
been washed out of the residue, the filtrate assumes a deep black 
colour. The process is interrupted at this stage for several hours 
because the residue soon absorbs oxygen, the temperature rising to 
36—40°, and the washings then pass through colourless. As soon as 
oxidation is complete, the residue is washed until completely free 
from sodium chloride, pressed, and dried over sulphuric acid. 

If the deep-black filtrate referred to above is submitted to dialysis 
in absence of air, a black, transparent liquid is obtained which is 
stable in absence of air; on exposure to the air, however, this 
liquid gradually becomes colourless, and a small quantity of a black 
powder is deposited. The black solution decomposes hydrogen 
peroxide very energetically, and when mixed with alcohol or shaken 
with air, the odour of aldehyde is immediately perceptible. These 
and other experiments seem to show that this black liquid is a 
solution of atomic platinum containing small quantities of organic 
platinum compounds. F. S. K. 


Mineralogical Chemistry. 


Pseudomorphs of Native Copper after Azurite. By W. S. 
Yeates (Amer. J. Sci., 38, 405—407).—The author describes some 
specimens of copper from Grant Co., New Mexico. The substance 
was very brittle, and had a sp. gr. of only 415. The surface of the 
crystals was coated with kaolin, and this mineral was also intimately 
mixed with the copper particles. The tabular crystals had the form 
of those of azurite from Arizona. This was confirmed by measure- 
ments of the angles. The copper is thus a pseudomorph after 
azurite. The latter must have lost its carbonic anhydride and water 
im the presence of some reducing agent, probably volcanic gases, 
leaving the copper in a spongy state, and upon it the kaolin was 


deposited, and forced by pressure into the pores of the spongy mass. 
B. H. B, 
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Arsenical Pyrites. By F. v. Sanpsercer (Jahrb. f. Min., 1890, i, 
Mem. 99—101).—The occurrence of arsenical pyrites in small crystals 
having the form ooP, } Poo, at Goldkronach, has long been known. 
Analysis of this mineral yielded— 

Ss. As. Sb. Fe. Ag. Total. Sp. gr. 
20°84 4136 373 3407 0-002 100°002 6:09 


The mineral is of interest on account of its unusnally high percentage 


of antimony. 
A second interesting variety of arsenical pyrites occurs at Neusorg, 


in the Fichtelgebirge. On analysis, it gave the following results :— 
s. As. Fe. Ni. Co. Total. Sp. gr. 
17:27 4289 3464 #38 trace 99°18* 5:96 

In 1848 Breithaupt directed attention to the fact that certain 


arsenical pyrites contain nickel, but none of the varieties he mentioned 
contains more than 1 per cent. of that metal. B. H. B. 


Artificial Formation of Malachite. By A. pe Scuutrey 
(Compt. rend., 110, 202—204).—A solution of precipitated copper 
carbonate in ammonium carbonate is heated on a water-bath for 
eight days in flasks filled up to the neck, the water being renewed as 
it evaporates. As the ammonium carbonate volatilises, a green, 
crystalline crust separates on the sides of the flask, and soon becomes 


covered with crystals of malachite, CuCO;,Cu(UH),., containing 
CuO, 71°33; CO., 19°72; H,O, 8°95 = 100; sp. gr. at 15° = 3°86, 
that of the mineral varying from 3°7 to 41. Artificial malachite 
easily scratches calcite, but is scratched by fluorspar, and its hardness 
is 35—40. Its crystalline form is identical with that of the natural 
mineral. C. H. B. 


New Variety of Aluminite. By K. Five (Jahrb. f. Min., 1890, 
i, Ref. 18, from Verh. Russ. Min. Ges., 23, 116—-125).—The mineral 
examined, to which the author assigns the name of ignatieffite, was 
found in the Bachmuth district, in the government of Ekatrinoslav. 
On analysis it yielded— 
SiO». 1,05. 803. P;0;. FeO. CaO. MgO. K,0. Na.O. ©. H,0. 
3°33 36°39 30°57 383 032 140 023 637 2°89 1:50 12°72 

B. H. B. 

Native Iron Sulphates from Chili. By J. B. Mackinrosn 
(Amer. J. Sci., 38, 242—245).—The author gives the results of 
analyses of a series of native iron sulphates, several of which have 
not yet been described. Four of the sulphates are well-known species. 
The tirst analysis refers to coquimbite, la being amethystine, crystal- 
line, and transparent; 1b, amethystine, massive, and translucent; and 
lc, white, massive, and opaque. The analyses of these three varieties 
all lead to the same formula, Fe,0,,3S0;,,9H.O. The other well- 
known species are: (2) copiapite, sp. gr. 2°118, formula, 


91{2Fe,0,,5S0,,18H,0} + 22{FeSO, + H,O} + 5(Na,SO, + H.O); 
* 99-27 in original. 
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(3) roemerite, brown, crystalline, sp. gr., 2°15, formula, 
FeO, Fe,0;,4S0;,13°7H,0 ; 
(4) amarantite, red, crystalline, sp. gr. 2°005, formula, 
Fe,0;,2S0;,7H,0. 


Of the new minerals, the first (analysis 5) occurs associated with 
copiapite and amarantite, in pulverulent, orange flakes. Its formula 
is Fe,O;,2S0;,4H,O. Ferronatrite (analysis 6) occurs in stellate 
groups of a pale, whitish-green colour, associated with copiapite and 
coquimbite. This new mineral is analogous to kroehnkite (Abstr., 
1889, 680), the relationship being shown by the formule— 


3(Na,0,Cu0,2S0,,2H,0) 
3Na,0,Fe,03,690;,6H,0. 


Associated with these minerals are several white pulverulent 
sulphates, which are apparently alteration-products. The formule of 
the three powders analysed are— 


(7) 4Fe0,Fe,0;.6S0,,19H,0. 
(8) 428(FeSO,,H.O) + 71Na.SO, + 40(2Fe,0,,5S0;,4H,0). 
(9) 487(FeSO,,H,O) + 5Na,SO, + 16(2Fe:0s,580,,18H,0). 


SO;. Fe,0;. Al,O; FeO. Na,O. K,O. Insol. H,0. 
43°40 22:17 439 0°25 29°79 
42:90 2610 1°65 0°27 29°08 
42°32 2810 O91 — 28°67 
. 29°16 — ; 0-31 29°94 
19°40 — ; O14 30°85 
35°69 = 0°21 051 — - 27°44 

41°22 —_— _ _— — 17°54 

1723 0438 — 1834 040 2:00 11:14 

12°16 —_ 22°51 0°58 26°75 

564 065 3081 4°42 10°58 

o14 — 35°05 0°33 13°87 


(For recent analyses of South American iron sulphates, see Abstr. 
1888, 923). B. H. B. 


Minerals from Atacama. By L. Darapsky (Jahrb. f. Min., 1890, 
i, Mem. 49—7V).—1. Aromite-—In the “pampa de Aroma,” in the 
northern portion of Tarapacd, an alum occurs which on analysis gave 
the following results :— 


Al,03. MgO. SOs. H,0. 
5°00 12°71 33°71 48°58 
These results lead to the formula Al,O;,6Mg0,9S0,,54H,0. This 


new variety forms with the known magnesia alums a series in which 
the percentage of water gradually increases :— 


ABSTRACTS OF CHEMICAL PAPERS. 


Pickeringite (MgS0O,),(A1,0;,380,),24H,O 
Sesquimagnesia alum, 13}(MgSQ,),(Al,0;,3SO;),26$H,O 
Picroalaunogen 2(MgS0O,),(Al,0;,3S0;),28H,O 
Sonomaite 3(MgS0O,),(A1,05,3S0;),33H,O 
Aromite 6(MgS0,),(Al,0;,3S0;),54H,0. 


2. Iron Sulphates.—The author gives the results of the analyses of 
seven varieties of iron sulphate. The analytical results are given in 
the following table :— 


a b d 


. . e. . e. SI: g- 
30°00 35°62 3686 2818 3213 1822 1813 


—_—' —  —- SS — 
— me me 8:30 


36°85 3847 30°60 41:15 36°19 
26°34 29°50 35°74 2764 34°30 
— trace — 410 
— — 015 — 5°62 
Insoluble. . 1388 — 0°53 078 1°41 — 


Total 99:96 100°15 100°58 100°03 99°88 99-74* 100-00 


a. Paposite, a mineral first described by Stiiven, who assigned to it 
the formula Fe,0;,2S0;,4H.O. The author’s formula is 


2Fe,0;,3S0.,10H,0. 
b. Amarantite, first described by Frenzel. Formula, 
Fe,0;,2SO; + 7H,0. 


c. Hohmannite, a mineral also described by Frenzel, is intimately 
mixed with a laminated mass, which gave on analysis the results 
stated in the table. d. Copiapite, formula, Fe,0;.24S0,,8H,0. 
e. Fibroferrite, formula, Fe,OQ;,280;,10H,O. (f. Rubrite, formula, 
Fe,0;,280;,3H,0. g. Botryogen, formula, 


2(Fe,03,380;),(FeO,8O;),32H,0. 


[Compare Chilian iron sulphates, preceding abstract]. 
3. Thenardite—This mineral gave on analysis :— 
SO;. H,O. Al,O;. Fe,0;. CaO. MgO. Na,O. Cl. Insol. Total. 
5424 0°73 0-06 020 0:22 007 41°66 036 2-46 100-00 
B. H. B. 
Uraninite. By W. F. Hittesranp (Amer. J. Sci., 38, 329).—The 
author has noticed that on treatment of uraninite with an acid 
nitrogen is given off in quantity amounting to 1 to 2 per cent. of 
the weight of the mineral. No clue has yet been discovered as to 
the reaction by which the gas is given off. B. H. B. 


Barysite, a New Lead Silicate. By A. Ssicren and C. H. 
Lunpsrrém (Jahrb. f. Min., 1890, i, Ref. 24—25; from kong. Vetens- 
kaps-Akad. Férhandl., 1888, 7).—In the iron ore vein of the Harstig 


* 99.84 in original. 
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mine, a lead silicate occurs, which on account of its high specific 
gravity has been named barysite. It is associated with yellow garnet, 
calcite, tephroite, hedyphane, and lead carbonate. Its sp. gr. is 6°55. 
The mean of several analyses is— 


SiO,. PbO. MnO. FeO. CaO- MgO. 
17°07 78°26 3°51 0°16 O41 0°59 


Formula, 3RO,2SiO,, in which RO is PbO with a small proportion 
of MnO, MgO, and CaO. The mineral occurs in hexagonal, silver- 
white crystals, with a basal cleavage, and a hardness of 3. 

B. H. B. 

Gadolinite, Cacoclasite, and Monazite. By F. A. Gentu 
(Amer. J. Sci., 38, 198—203).—An examination of a shining, black 
mineral from Burnett Co., Texas, proved it to be gadolinite, a mineral 
which, excepting that from Colorado described by L. G. Eakins, has 
never been observed in the United States. Analysis gave the follow- 
ing results (I) :— 


SiO,. Al,05. Ce,0;. (DiLa).05. (YEr),0; MnO. FeO. BeO. Mgo. 
I, 22°87 028 2°65 5°22 44°35 0°22 1369 924 0°07 
II. 22°80 OU°31 2°66 501 44°45 018 12°93 919 O11 


CaO. Na,O. K,O. Ignition. Insoluble. Total. 
I. 064 O20 O15 0°72 — 100°30 
Il. 0-71 O23 O12 O79 0°93 100°42 


II shows the results of an analysis of a similar minera] received 
by the author from Llano Co., Texas. 

In 1883 H. Carvill Lewis described, under the provisional name of 
cacoclasite, peculiar white crystals embedded in blue calcite at Wake- 
tield, Quebec, Canada. The author has submitted this substance to 
further examination, and his analyses tend to show that cacoclasite 
cannot be regarded as a distinct species, but that it is a mixture of 
quartz, calcite, apatite, and unknown minerals in various proportions. 
It has the form of scapolite, and has resulted from the alteratiun of 
that mineral. 

At the Villeneuve Mica Mine, Quebec, Canada, an interesting 
variety of monazite has recently been met with. It has a sp. gr. of 
0'233, a reddish-brown colour, and an indistinct cleavage. Analysis 
gave the following results :— 


H,0. SiO,. ThOs. P.O;. Fe,0;. Ce,03. (LaDi),03. (YEr),03. 
078 O91 12°60 2686 107 24°80 26°41 4°76 
MgO. CaO. Total. 
0°04 1-54 99°77 B. H. B. 


Yttria and Thoria Minerals from Llano Co., Texas. By 
W. KE. Hippen and J. B. MacxintosH (Amer. J. Sci., 38, 474—486).— 
In 1886 the first piece of gadolinite was found on the west bank of the 
Colorado river, Llano Co., Texas. Subsequently masses of this rare 
mineral were obtained, in the aggregate, not less than 500 kilos. The 
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various ores of the rare earths are found in a coarse-textured, deep- 
red granite, traversed by quartz veins. The list of mineral species 
identified includes quartz, hyalite, orthoclase, albite, biotite, musco- 
vite, magnetite, martite, gadolinite (several varieties due to altera- 
tion), fergusonite (three varieties of hydrous species), allanite, 
molybdenite, molybdite, cyrtolite, fluorspar, gummite, a carbonate of 
the rare earths (tengerite?), a thorium yttrium lead uranate, a 
hydrous uranium thoro-silicate, and a yttrium thorium silicate. The 
last-named mineral is termed by the authors yttrialite. It has a sp. gr. 
of 4575 and a hardness of 5 to 5°5. When heated, it decrepitates 
and falls to powder. These characteristics serve to distinguish it 
from gadolinite, from which it differs in containing twice as much 
silica and no glucina. Analysis yielded-— 


Si0.. PbO. ThO, MnO. FeO. CaO. A105. Ce,0y. 
2917 O85 1200 077 289 O60 O55 1°86 


Yttria earths, (LaDi),O;. UO3. Ignition. Total. 
46°50 2°94 083 0°79 99°75 


By successive precipitations with sodium sulphate, several fractions 
of the yttria earths were obtained; the atomic weight of each frac- 
tion was determined, showing successive increase after each sepa- 
tion. The fractionation was discontinued after the fourth separation, 
but the atomic weight shows that the lanthanum and didymium 
are still mixed with an earth of higher atomic weight. The resuits 


were as follows :-— 
Percentage. Atomic weight. 


110°3 
110°5 
1149 
120°0 
162°0 


The formula of the mineral appears to be R,O;,2Si0., in which 
R,O; may be replaced by its equivalent in RO, RO,, or RO; (Com- 
pare analysis of gadolinite in preceding abstract). 

Thoro-gummite, a hydrated uranium thoro-silicate, occurs intimately 
associated with fergusonite and cyrtolite. It is of a dull, yellowish- 
brown colour, has a hardness of 4 to 45, and a sp. gr. of 4°43 to 
4°54. The analytical results given by the authors correspond with 
the formula UO,,3ThO,,3Si0.,6H,0. 

Nivenite is the name given by the authors to a hydrated thorium 
yttrium lead uranate found intimately associated with fergusonite 
and thoro-gummite. Its sp. gr. is 8°01, and its hardness 5°5. It is 
velvet-black, and gave on analysis— 


UO;. UO; ThO; ¥,03. Fe,0; PbO. Ignition. Insol. Total. 
46°75 1989 7°57 11:22 0°58 1016 2°54 1:22 99°93 


The general formula is 9RO,4U0,,3H,0. The mineral is allied to 
cleveite and bréggerite (Abstr., 1884, 1102), the relationship being 
as follows :-— 
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Briggerite 
Cleveite 6RO,2U0;,3H,0 
9RO,4U0;.3H,0. 


The name is given in recognition of the assistance rendered by 
Niven in obtaining the mineral for investigation. 

The heretofore rare mineral fergusonite occurs in large quantity at 
this new locality. The authors have found two distinct varieties. 
Compared with typical fergusonite, a gradation from one extreme to 
the other may be noted. 


Sp. Gr. Hardness. 
Fergusonite, R;Nb.O; 583 — 
Mono-hydro-fergusonite, R;Nb,O,(OH), 5°67  6°5 pale olive-green, 
decrepitates. 
Tri-hydro-fergusonite, R;Nb,0,(OH)... 436 5:0 lightbrown,does 
not decrepi- 
tate. 


Of other published analyses of fergusonite, that of the Ytterby 
variety by Nordenskjéld corresponds with the di-hydrated mineral. 
B. H. B. 


Rhodotilite and Heliophyllite from Sweden. By G. Fiink 
(Jahrb. f. Min., 1890, i, Ref. 22—23; from kong. Vetenskaps-Akad. 
Férhandl!., 1888, 571).—1. Rhodotilite occurs with rhodonite, garnet, 
&c., at the Harstig Mine, at Pajsberg. Analysis gave the following 


results :— 


SiO). MnO. FeO. MgO. CaO. PbO. H,O. Total. 
43°67 37:04 L1l G15 988 O77 %7:17 99°29 

This mineral is identical with the inesite of Schneider and Scheibe 
(this vol., p. 345 and next abstract). 

2. Heliophyllite——On specimens of the so-called rhodotilite from 
Pajsberg a yellow mineral has been observed, which resembles a 
mineral described by Nordenskjéld as accompanying the ekdemite of 
langban. The author names this mineral heliophyllite. It gave on 
analysis— 

PbO. MnO,FeO. As,03. Cl. Total. 
80°70 0°54 11°69 8:00 100°93 


Its sp. gr. is 6886, and its hardness 2. It crystallises in the 
rhombic system. B. H. B. 


Manganese Ores from Dillenburg. By A. Scunemper (Jahrb. 
f. Min., 1890, i, Ref. 19—22; from Zeit. deutsch. geol. Ges., 39, 
829—834; Jahrb. kgl. preuss. geol. Landesanst., 1888, 472—496).—An 
important manganese mining industry has been carried on for several 
years in the valley of the Scheldebach, near Dillenburg. The ore 
principally worked is a mixture consisting largely of klipsteinite, and 
containing SiO,, Mn,O;, MnO, and H,0. It is probably the result of 
the alteration of a manganous silicate, which still forms part of the 
mass. The analysis of this silicate (analysis I) approximates to 
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that of the stratopéite of Pajsberg. This dark amber-coloured 
mineral is accompanied by a dark-red ore (analysis IL). Its sp. gr. 
is 2°675. Nests of psilomelane, manganite, and wad occur in the ore, 
as well as nickel-bearing iron pyrites, copper pyrites, and native 
copper. An anthracite is also met with. This has probably reduced 
the native copper, and consists of 72°67 per cent. of carbon, 3°38 
per cent. of hydrogen, and 20°40 per cent. of ash-forming con- 
stituents. Anthracite is similarly met with in the neighbouring red 
hematite mines. At the contact of the manganese ore deposit with 
the diabase, the new mineral inesite (this vol., p. 345) has been met 
with. It is flesh-coloured, radiated, and has a hardness of 6. In com- 
position (analysis III) inesite somewhat resembles hydrorhodonite. 


SiO,. Fe,0,. Al,O, FeO. MnO. CaO. MgO. CO, H,0. Total. 
I. 3564 3:02 259 — 3926 175 131 0°60 13°94 9811 
II, 30°21 1249 230 — 2916 6:04 0°98 240 16°62 100°20 
Til. 4392 — 029 069 3823 800 028 — 849 99-90 

B. H. B. 
Theory of the Mica-group. By F. W. Ciarke (Amer. J. Sci., 
38, 384—393).—Ever since its publication in 1878, Tschermak’s 
theory of the mica-group has beeu in vogue, and in order to replace 
it by something better, two fundamental conditions must be satisfied. 
All micas should be reducible to one general type of formula, which 
should express all known relations, as do the formule of Tschermak, 
and hypothetical compounds must be as far as possible avoided. In 
previous papers (Abstr., 1887, 347; 1888, 117), the author has shown 
that all orthosilicates containing aluminium may be represented as 
substitution-derivatives of the normal salt Al,(SiQ,);. He is now in- 
clined to believe that all the true micas are referable to the same 
general type. The normal salts (A1,Si0,); and Al,(SisO,)3 are the 
theoretical starting points for derivation. All the micas, vermiculites, 
chlorites, margarite, and the clintonite-group become reducible to one 
general type. Representing the groups SiO, and Si,O, by the common 
symbol X, the micas all fall within limits indicated by the formule 
Al,X;R’; and ALX;R’;. The lepidolites and other low-oxygen micas 
are completely accounted for on the assumption that orthosilicates 
and polysilicates may be isomorphously mixed; a similar state of 
affairs is accepted among the felspars. The author tests his formule 
by application to actual examples, taking the different micas group 
by group. In most cases the evidence is clear, direct, and conclusive. 

B. H. B. 
Allanite and Epidote as Rock-forming Minerals. By W. H. 
Hosss (Amer. J. Sci., 38, 223—228).—The discovery of Cross and 
Iddings (Abstr., 1886, 317), that allanite occurs widely distributed as 
a constituent of many rocks, has called the attention of American 
geologists to its distinguishing characters. The author finds that two 
epidotic minerals occur as accessory constituents of the porpbyritic 
granite of Ilchester, Howard Co., Maryland. These minerals exhibit 
interesting intergrowths. The granite in which they occur consists of 
large crystals of microcline scattered through a ground-mass consist- 
ing of monoclinic and triclinic felspar and biotite. Besides allanite 
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and epidote, the only important accessory constituent is a colourless 
mica. The allanite occurs as a brownish kernel within the epidote, 
the two minerals being crystallographically similar. It having been 
suggested that the surrounding mineral might not be epidote, but 
merely altered allanite, an analysis was made, with the following 
results :-— 


SiOz. Al,O;. Fe,0O; MnO. CaO. MgO. H,O. P,O;. Total. 
37°63 (20°86) 15°29 O31 22°93 031 2:23 0-44 100°00 


These results correspond very closely with the formula 


2H.2Ca,Al,SigOog + H,Ca,FesSigQxg. B. H. B. 


Spherolite Tachylite from the Ussuri District. By P. N. 
Wensuxorr (Jahrb. f. Min., 1890, i, Ref. 54—55; from Bull. Soc. 
Belge géul., 1, 165—176).—The rock described is somewhat similar to 
the hyalomelane of Sababurg. The spherolites occur in a glassy 
mass with small globules filled with a granular mass, and are thought 
by the author to consist of a mixture of labrodorite, augite, olivine, 
and magnetite. The glass (analysis 1), and the dark centre of the 
spherolite (analysis II), gave on analysis the following results :— 


SiO, Al,O3 FeO. Fe,0;. CaO. MgO. K,O. Na,O. Total. Sp. gr. 

T. 5419 24°40 2°72 2°04 785 570 172 185 10047 251 
II. 53°29 2165 479 245 710 660 1:02 272 9962 2°89 
B. H. B. 

Rocks used in the manufacture of Chinese Porcelain. By 
G. Voer (Compt. rend., 110, 43—45).—Ebelmen and Salvetat, in 
1850, concluded that the materials used in the manufacture of 
Chinese porcelain were very similar to those used in Europe, petun- 
tsé being similar in composition to the pegmatite from Limousin, 
although its mineralogical properties brought it into the group of 
compact felspars. 

Yeou-ko is a variety of petun-tsé, more fusible than the latter, and 
used principally for the preparation of the glaze. In percentage 
composition it is very similar to pegmatite, but hot concentrated 
sulphuric acid dissolves only 3°3 per cent. of the latter, whilst it 
dissolves 34°15 per cent. of yeou-ko. The soluble and insoluble por- 
tions have the following composition :— 


8i0, hydrated. Si0,. Al,03. Fe,03. CaO. K,0. 
Soluble .... 101 1420 1128 O46 4114 £297 
Insoluble .. — 62°11 2°61 — — 0°08 


CO. H,0 and loss. 
0°90 1:80 = 3415 
Insoluble .... ; oe — = 66°36 


Almost all the sodium is in the insoluble, and almost all the potas- 
sium in the soluble portion. The insoluble portion consists of 52°95 
per cent. of quartz and 1341 per cent. of soda felspar. French 
pegmatite frequently contains as much as 75 per cent. of felspar. 
The soluble portion, neglecting the hydrated silica and the calcium 
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carbonate, agrees with the formula 6Si0,,3A1,03,K,0,2}H,0, which 
is the same as that given by Tchermak for muscovite or white mica, 
except that it contains }H,O more. 

It follows from these results that yeou-ko consists of quartz, 52°9; 
muscovite, 31°3 ; soda felspar, 13°4; calcium carbonate, 2°0; hydrated 
silica, 10 = 1006. Pegmatite from Limousin contains—quartz, 
23°87 ; felspar, 72°83; soluble in sulphuric acid, 3°30 = 100-00. 

Muscovite occurs in all the Chinese porcelain rocks which the 
author has examined ; petun-tsé from different localities contained 
the following amounts :— 


Cheo-Ki. Yu-Khan. Ki-Men. Sang-Pao-Pong. 
Muscovite, p.c... 40°6 37°3 311 18°6 


Friedel and Fouqué also proved mieroscopically the presence of 
muscovite in the materials which the authors analysed. It is 
obvious that the presence of such large quantities of muscovite in 
the materials used for the making of Chinese porcelain must exert 
considerable influence on the product. C. H. B. 


Meteorite from Carcote, Chili. By W. Witt and J. Pixnow 
(Ber., 23, 345—353).—The chemical examination of a meteorite 
found at Carcote, in the Cordilleran desert, and described by v. Sand- 
berger (this vol. p. 347), at whose request the authors undertook 
the quantitative analysis. The chief portion of the meteorite 
(about 80 per cent.) consists of a mixture of two silicates, one of 
which is readily decomposed by hydrochloric acid, and appears 
to belong to the olivine-group, whilst the other is insoluble in the 
acid, is as hard as quartz, seems to have a rectangular cleavage, 
and is probably a member of the diopside-group. Throughout the 
mass, chrome-ironstone is distributed, and also grains of an iron 
sulphide which cannot be distinguished from ordinary magnetic 
pyrites. Grains or small plates of the nickel-iron alloy are also 
found in considerable quantity, and‘a very small quantity of Rose’s 
rhabdite. Finally, the meteorite also contains a dull, black substance 
of hardness 9, which consists simply of carbon in the form of black 
diamond. Organic matter is also present, but in unweighable 
quantity. The metallic constituents, the magnetic pyrites, and the 
decomposable silicate have been slightly weathered, 

The following table gives the result of the quantitative analysis :— 


SO,. CaO. MgO. KCI1,K.SiO,. Cu+Sn. Fe. Ni+Co. Mn. 
I. 0131 0161 0-040 0°144 005 7:14 - — 
ll. — —_— —_ — — 728 074 O12 
P. FeS. SiO,. FeO. Al,0;. MgO. NiO + CoO. 
I. 0168 5°86 1438 10°65 020 1473 — 
ll — — 14°59 11:29 021 13°93 0°43 
Undecomposable 
Mn: Qs. _ Silicate. Cr,03,FeO. 20. C. Total. 
40°93 1°38 " 0°14 98°85 
41°18 1:27 50 0°14 99°42 
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The composition of the portion undecomposed by hydrochloric acid 
is as follows :-— 


SiO, FeO. Al,03 CaO. MnO. Na,O. K,0. Cr,0;,FeO. Total. 


5548 974 562 2751967 — — 325 ’ 
Sy <= «,— Sree oan } o9-92 


SiO,. FeO. Al,O;. CaO. MgO. MnO. Na,O. K,0. Cr,0;,FeO. Total. 

I — 859 489 228 21°39 036 — — — 101:07 

; { — 883 506 185 — — 331127 3:00 101°05 
H. G. C. 


Organic Chemistry. 


Products of the Distillation of Coal-tar. By H. Kéuier 
(Dingl. polyt. J., 2'74, 79—82).—It has been observed by Staveley 
that after the distillation of coal-tar is complete, an oil, consisting 
of light paraffins mixed with water, drops from the condenser. 
The same chemist has found paraffins in the receivers through which 
the injurious gases given off during the distillation are passed before 
they are burnt. The author has examined German tars with a similar 
purpose, but failed to detect the presence of light paraffins in the 
distillates referred to. The results of his investigation, however, 
lead him to conclude that during the distillation of coal-tar at higher 
temperatures dissociation of oxgenated compounds, presumably 
phenols, takes place, resulting in the formation of light hydro- 
carbons which are wholly nitratable, together with the separation of 
water. D. B. 


Paraffin. By B. Pawtewski (Ber., 23, 327—329).—This paper 
gives the results of an investigation of paraffin solutions by Raoult’s 
method. The paraffin employed was a white, ozokerite paraffin of the 
best quality, having a sp. gr. of 0°9170 at 20°, melting at 64—65°, 
and solidifying at 61—63°. It was dissolved in varying proportions 
of glacial acetic acid, benzene, and xylene, and the freezing points of 
each solution determined. From the results obtained the author 
draws the following conclusions :—(1) The size of the normal mole- 
cule of paraffin lies between C.,Hy5o and C,H; (2) it has a molecule 
at least double this size in dilute benzene and xylene solutions; (3) 
that in almost saturated solutions paraffin has a molecule at least four 
times the size of the normal. 

It further appears that paraffin behaves towards glacial acetic acid 
as a crystalloid, and towards benzene and xylene as a colloid. A 
solution of 22 grams of paraffin in 100 grams of benzene yields, on 
cooling, a jelly which can support a weight of several grams. A 
solution of 3°53 grams of the same paraffin in 100 grams of chloro- 
form at 25—27° gave, on.cooling, a jelly which was so firm that a 
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‘weight of 300 grams did not alter its shape. Carbon bisulphide and 
turpentine oil behave in a similar manner. If fine shavings of paraffin 
are treated with ether, they fall to powder, partially dissolving at the 
same time, and the solution, ov remaining for 12—20 hours, and cooling 
to 2°, deposits the paraffin in the form of swollen flocks. In all these 
cases no trace of crystallisation could be observed, whereas from 
acetic acid the paraffin separated in scales or small plates. 

Similar results to the above have been obtained with other sub- 
stances by Paterno (this vol., p. 105). H. G. C. 


Action of Cupric Salts on Metallic Cyanides. By R. Varer 
(Compt. rend., 110, 147—149).—When cupric bromide (2 mols.) is 
added in successive small quantities to a boiling solution of mercuric 
cyanide (3 mols.), the liquid becomes black, cyanogen is evolved, and 
a lilac precipitate separates, which, when dried at 100°, has the compo- 
sition 2HgCy.,HgBr,,Cu.Cy,. If this precipitate is boiled with the 
mother liquor, it becomes paler in colour, and is converted into the 
compound 8HgCy.,3HgBr,,4Cu,Cy2, and if this is boiled with mer- 
curic cyanide solation, it loses still more mercuric bromide. 

If the compound 2HgCy,,HgBr,,Cu,Cy, is boiled with a large 
excess of water, it gradually loses mercuric cyanide and mercuric 
bromide, and leaves a residue of cuprous cyanide, but a number of 
intermediate products of the type 2HgCy.,HgBr,,2Cu,Cy, are formed, 
x being a function of the time and the proportion of water. 

A dilute solution of mercuric cyanide added to excess of cupric 
bromide in the cold yields cyanogen and cuprous bromide. A cold 
solution of cupric bromide added to excess of mercuric cyanide pro- 
duces a slight precipitate, and if the filtrate is cooled, it yields blue 
and green crystals of hydrates of the compounds 2HgCy,,CuBr, and 
HgVy.,,CuBr,. 

Cold solutions of cupric chloride and mercuric cyanide yield the 
compounds 2HgCy2,CuCl,,6H.0 and HgCy.,CuCl.,6H,0. Hot solu- 
tions, when the cupric chloride is in excess, yield cyanogen and 
cuprous chloride; but if the mercuric cyanide is in excess, the com- 
poand 2HgCy.,HgCl,,Cu,Cl, is obtained, and is much more stable than 
the corresponding bromine compound. 

When meicuric cyanide is boiled with cuprous iodide, it yields an 
orange precipitate of the compound Cu,Cy,,Hgl., but no cyanogen is 
evolved. Cuprous bromide yields a pale-green mercuric cuprous bro- 
mocyanide, but cuprous chloride is without action under these con- 
ditions. 

Silver cyanide, when boiled with cupric chloride solution, yields 
cyanogen and a green silver cuprous chlorocyanide which alters 
rapidly on exposure to light. Cupric bromide reacts more energe- 
tically and forms an unstable bromocyanide. Silver cyanide is, 
however, not affected when boiled with cupric nitrate or sulphate for 
several hours. 

Haloid cupric salts react with zine cyanide, even at the ordinary 
temperature, but the salts of oxy-acids must be heated to 40° before 
the action becomes at all rapid. In both cases there is simply double 
decomposition with evolution of cyanogen. 
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It follows from these and previous results that haloid cupric salts 
will decompose all other metallic cyanides, but cupric salts of oxy- 
acids have no action on silver and mercuric cyanides. It is probable 
that the two latter salts have the formule Ag,Cy, and Hg,Cy,, the 
cyanogen radicles being united with one another as well as with the 
metals. C. H. B. 


Action of Hydrobromic and Sulphuric Acids on Primary 
Alcohols. By L. Nismitowrcz (Monatsh., 10, 813—828).—The 
author finds that in the action between hydrobromic acid in 
aqueous solution and sulphuric acid, the amoant of bromine liberated 
is inversely proportional to the temperature, and to a certain extent 
in direct proportion to the quantity of sulphuric acid present. Such 
a mixture of acids may be conveniently used in the direct preparation 
of bromine-derivatives of the paraffins, and gives a more satisfacto 
yield than any of the older methods. Methyl and ethyl alcohols yield 
only monobromides, isoamy]! alcohol gives no dibromide, but isobutyl, 
normal butyl, and normal propyl alcohols give mono-, di-, and tri- 
brominated derivatives when treated with a mixture of the acids. 
Alcohols which contain the isopropyl-group are much more readily 
attacked by the sulphuric acid mixture, and more readily form tribro- 
minated derivatives than the normal alcohols. All the higher primary 
alcohols give a maximum yield of the dibrominated derivatives when 
heated with a mixture of the acids to a certain calculable temperature, 
which for propyl alcohol is 60°, for normal butyl alcohol, 50°, for iso- 
butyl alcohol, 40°, for isoamy] alcohol, 30°, and so on. G. T. M. 


Compound of Calcium Chloride with Normal Propyl 
Alcohol. By C. Gérrie (Ber., 23, 181—182).—When commercial 
propyl alcohol is frequently shaken with calciam chloride, allowed to 
remain for some time, and then distilled, the residue in the distillation 
flask on cooling deposits two different substances ; that which forms 
the lower layer is quite opaque and consists of calcium chloride, 
alcohol, and water; whilst the sccond is a transparent layer of 
needle-shaped crystals. These are a compound of calcium chloride 
with normal propyl! alcohol, which, when dried, have the composition 
CaCl, + C,H,O, and may be recrystallised from dry propyl] alcohol 
without undergoing any change in composition. The compound has 
almost the same specific gravity as water; small, loosely aggregated 
pieces float on the surface, rotating in the same manner as the 
compounds of the alkalis with ethyl alcohol (Abstr., 1887, 550, 636 ; 
1888, 437, 933), and dissolving slowly with liberation of propyl 
alcohol. It takes up water when exposed to the air, and loses 50 per 
cent. of its weight over sulphuric acid in a vacuum, leaving an opaque 
residue, which no longer rotates on the surface of water. a 

H. G. C. 


Cryoscopic Behaviour of the Aqueous Solutions of the 
Sugars obtained synthetically from Formaldehyde. By N. 
Kuosuxorr (Zeit. physikal. Chem., 5, 28—30).—Two preparations 
obtained by the condensation of formaldehyde in alkaline solution, 
the one containing about 85 per cent. of formose, and the other 

VOL. LVIIL. 2% 


406 ABSTRACTS OF CHEMICAL PAPERS. 


20—21 per cent. of methose, were examined. Both gave reductions 
corresponding with the molecular weight 180, and therefore to the 
molecule C,H,.0<.. H. C. 


Synthesis of Mannose, Dextrose, and Levulose. By E. Fiscner 
(Ber., 23, 370—394; 799—805).—The lactone of mannonic acid 
(Fischer and Hirschberger, this vol.. p. 225) so closely resembles the 
lactone of arabinosecarboxylic acid (Kiliani, Abstr., 1887, 230) in pro- 
perties, that the compounds would be regarded as identical were it not 
for thedifference in optical activity, the former having a specific rotation 
of [a ]p = 53°81, the latter of [a]) = — 548. When mixed in equal 
proportions, the two substances yield an optically inactive lactone 
which can only be separated into its optically active constituents by 
special methods (vide infra); it is therefore evident that the two 
lactones are optically active isomerides of opposite rotatory power. On 
reduction with sodium-amalgam (compare Fischer, Abstr., 1889, 1149), 
the three lactones yield the corresponding glucoses and mannitols. In 
view of the fact that the rotation of derivatives of each isomeride is 
not always in the same direction—for example, the hydrazones and 
osazones of dextro-rotatory mannose are levo-rotatory and vice versd 
—it is necessury to adopt some method of indicating the optical 
activity of the parent glucose, and the author proposes to distinguish 
the derivatives of dextro- and levo-rotatory, and of inactive mannose, 
irrespective of their own peculiar rotation, as derivatives of d.-, l.-, 
and i.-mannose respectively. 

l-Mannose (levo-rotatory mannose) is obtained when 1 part of the 
lactone of arabinosecarboxylic acid dissolved in 10 parts of water 
slightly acidified with sulphuric acid and cooled in a freezing mix- 
ture, is treated with 2} per cent. sodium-amalgam, added in small 
quantities at a time with continual shaking, the solution being always 
kept slightly acid; hydrogen begins to make its appearance when 
about 15 parts of the amalgam and 1°3 parts of 20 per cent. sulpburic 
acid have been employed, and the reduction is complete when 2 drops 
of the solution completely reduce 15 drops of Fehling’s solution. 
The product is carefully neutralised, concentrated to crystallising 
point, and systematically extracted with boiling alcohol in order to 
separate the mannose trom sodium sulphate and any unattacked 
sodium arabinosecarboxylate; the mannose is then obtained as a 
syrup by the evaporation of the alcoholic solution. The yield 
amounts to about 50 per cent. of the theoretical. 1.-Mannose is 
readily soluble in water, tolerably soluble in methyl alcohol, and 
sparingly soluble in absolute alcohol. It is levo-rotatory, but the 
specific rotation could not be determined owing to lack of material. 
Fermentation with yeast takes place very slowly, if at all, in 5 per 
cent. aqueous solution, and the greater part of the mannose is found to 
be unaltered after 12 days’ contact with the ferment. 1.-Mannose- 
phenylhydrazone, CyH,N.O;, forms slender, colourless crystals, melts, 
when rapidly heated, at about 195° with the evolution of gas, can be 
crystallised from 40 parts of boiling water, and is therefore more 
soluble in hot water than d.-mannosephenylhydrazone, and is dextro- 
rotatory in hydrochloric acid solution. 1.-Mannosephenylglucosazone, 
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C,,H»N,0,, crystallises in slender, yellow needles, becomes dark, when 
rapidly heated, at about 195°, and melts at about 205°; its properties 
closely resemble those of ordinary d.-phenylglucosazone, obtained 
from d.-mannose, dextrose, or levulose, but it is strongly dextro- 
rotatory in acetic acid solution. On treatment with concentrated 
hydrochloric acid, it is converted into the corresponding osone, which 
will unquestionably yield dextro-rotatory levulose (1.-levulose, vide 
infra) on reduction with zinc-dust and acetic acid. 

l.-Mannitol.—The reduction of 1.-mannose to l.-mannitol, which 
takes place much more slowly than the reduction of the lactone, is 
best effected by adding small quantities of 24 per cent. sodium- 
amalgam to a 10 per cent. aqueous solution, neutralising the alkali 
between each addition, and continuing the operation until 3 drops 
of the solution no longer reduce 1 drop of Fehling’s solution; the 
].-mannitol is then extracted with alcohol by the method described 
under l.-mannose. It crystallises from water in slender needles, 
from methyl alcohol in spherical aggregates of needles, melts at 
163—164°, is readily soluble in water, tolerably soluble in hot methyl 
alcohol, and sparingly soluble in absolute alcohol, has a sweet taste, 
does not reduce Fehling’s solution, and is strongly levo-rotatory in 
the presence of borax. The mannitol obtained by Kiliani by the 
reduction of the double lactone of metasaccharic acid (Abstr., 1888, 
46), is in all probability identical with |.-mannitol. 

t.-Mannonic acid is formed by dissolving equal parts of the lactones 
of d.-mannonic acid and arabinosecarboxylic acid in water. It crystal- 
lises in stellate groups of long, lustrous prisms, sinters at 149°, melts 
at 155°, has a sweet taste, and does not reduce Fehling’s solution. 
It is readily soluble in water, sparingly soluble in alcohol, and is 
optically inactive even in a 25 per cent. solution. The calciwm salt, 
(C,H,,O;),Ca, is anhydrous, and crystallises in spherical aggregates 
of slender needles; the crystallised salt requires 60—70 parts of 
boiling water for its solution, and in aqueous solution is optically 
inactive. The phenylhydrazide, C\.Hi.N,0., crystallises from water 
in small, lustrous, seemingly cubical forms, melts, when rapidly 
heated, at 230° with the evolution of gas, and is less soluble in water 
than the corresponding derivatives of d.-mannonic and arabinosecarb- 
oxylic acids. i.-Mannonic acid cannot be separated into its optically 
active components by crystallisation, and to effect this, recourse must 
be had to Pasteur’s methods. Fermentation of the neutral ammo- 
nium i.-mannonate with Penicilliwm glaucum in a nutritive solution did 
not give satisfactory results, in spite of a rich growth of mycelium 
and occurrence of fructification, since at the end of three weeks, when 
further growth ceased, the solution was levo-rotatory only to the 
extent of 1°. Crystallisation of the sparingly soluble strychnine salt, 
however, gave the desired separation. The strychnine salt was pre- 
pared by heating the i.-lactone with strychnine in molecular propor- 
tion, in 70 per cent. alcohol, for a considerable time and concen- 
trating the alcoholic solution, whereby about 12 per cent. of the 
strychnine separated, whilst the corresponding amount of the lactone 
remained in solution; by further evaporation, the strychnine salt 


separated as a crystalline mass consisting of slender needles, and was 
272 
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freed from adhering lactone by repeated washing with alcohol. When 
warmed with absolute alcohol, the salt at first dissolves forming a 
clear solution; but in a very short time the very sparingly soluble 
strychnine arabinosecarboxylate crystallises out from the boiling 
solution, and can be purified by extraction with boiling alcohol. The 
salt insoluble in alcohol, amounting to about one-third of the salt of 
the inactive acid employed, is pure strychnine arabinosecarboxy]late, 
and by decomposition with baryta-water and acidification with sul- 
phuric acid, yields the corresponding lactone melting at 146—151-. 
The alcoholic mother liquor obtained after the separation of the 
strychnine arabinosecarboxylate contains chiefly strychnine d.-man- 
nonate, together with some of the former salt; and when cooled at 0° 
gives a separation of the two in about equal proportions in slender, 
lustrous crystals amounting to about half of the salt of the inactive 
acid employed. A portion of the arabinosecarboxylate is removed 
by extracting the crystalline separation with hot alcohol, and the 
remainder is separated by converting the strychnine salt into the 
morphine salt, and crystallising the sparingly soluble morphine 
d.-mannonate first from water, and finally from methyl alcohol. 
When decomposed with baryta-water, and subsequently neutralised 
with dilute sulphuric acid, it is converted into the corresponding 
d.-lactone. The process can be reversed and the d.-lactone separated 
first from the i.-lactone by means of the morphine salt; the 1.-lactone 
is then parified by conversion into the strychnine salt. 

i.-Mannose is obtained by the reduction of the lactone of i.-mannonic 
acid by the method already described under l.-mannose. It is a 
colourless syrup, which is readily soluble in water, tolerably soluble 
in hot methyl alcohol, sparingly soluble in absolute alcohol, and, 
apart from its optical inactivity, has all the properties of d.- and L.- 
mannose. On fermentation with yeast, the solution becomes levo- 
rotatory in consequence of the rapid decomposition of the dextro- 
rotatory component, l.-mannose being only slowly acted on by the 
ferment. The i.-phenylhydrazone, Cy,Hi,N,O;, is sparingly soluble, 
melts:at about 195° with decomposition, and is optically inactive; the 
4.-phenylglucosazone, C,sH2.N Oy, crystallises in slender, lustrous, yellow 
needles, becomes dark at about 210°, melts at 217—218° with decom- 
position, is soluble in about 250 parts of boiling alcohol, is optically 
inactive in acetic acid solution, and has all the properties of a-acros- 
azone, with which the author regards it as identical. «-Acrosazone 
will therefore be referred to in future as i.-phenylglucosazone. 

i.-Phenylglucosazone (a-acrosazone) and i.-mannitol (a-acritol) are 
obtained from a-acrose, and it follows therefore that this synthetical 
glucose must either be i.-levulose or i.-mannose, since these carbo- 
hydrates are the only two which could yield the same optically 
inactive osazone and mannitol. Unlike i.-mannose, a-acrose does not 
yield a phenylhydrazone; it must, therefore, be i.-levulose, and its 
production from acraldehyde bromide must be referred to the simul- 
taneous formation of glyceraldehyde and the isomeric symmetrical 
dihydroxyacetone, which then undergo condensation, thus :— 

CH,(OH)-CH(OH)-COH + CH,(OH)-CO-CH,(OH) = 

CH,(OH)-CH(OH)-CH(OH)-CH(OH)-CO-CH,(0H). 
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On fermentation with yeast, a-acrose is separated into its optically 
active constituents; the d.-levulose (ordinary levo-rotatory levulose) 
is removed, and the solution becomes dextro-rotatory. The 1.-levulose 
(that is, the dextro-rotatory modification) could not be isolated on 
account of the small quantity at disposal, but reacts like ordinary 
levulose (d.-levulose) in forming an osazone identical with 1.-phenyl- 
glucosazone, but no hydrazone. 

i.-Mannitol is obtained from i.-mannose by the reduction method 
employed in the preparation of |.-mannitol; the yield amounts to 
about 40 per cent. of the theoretical. It crystallises in small prisms, 
melts at 168° (at 170° corr.), is readily soluble in water, tolerably 
soluble in hot acetic acid, and very sparingly soluble in methyl and 
ethyl alcohol, is optically inactive, and identical with a-acritol. The 
name i.-mannitol will therefore be employed for both compounds. 
On oxidation with dilute nitric acid, i.-mannitol yields about 20 per 
cent. of i.-mannose, and this, by oxidation with bromine, is converted 
into i.-mannonic acid, which can be isolated by means of its phenyl- 
hydrazide by the method already described (Fischer and Hirsch- 
berger, loc. cit.) ; it is therefore possible to prepare synthetically all 
carbohydrates of the mannose and levulose series. 

The synthesis of dextrose from d.-mannonic acid, and therefore from 
a-acrose, is described in the second paper (Ber., 23, 799—805), in 
which it is shown that d.-mannonic acid can be partially converted into 
gluconic acid, and vice versd, by heating it with twice its weight of 
quinoline at 140° for 40 minutes ; the product from either source con- 
taining about 40 per cent. of d.-mannonic acid and 60 per cent. of 
gluconic acid. To separate these acids, the product obtained by heat- 
ing d.-mannonic acid (20 grams) with quinoline (40 grams) and water 
(5 grams) at 140° for 40 minutes is treated with a solution of barium 
hydroxide (40 grams), steam-distilled to remove all quinoline, exactly 
neutralised by sulphuric acid, and concentrated to 150 c.c. It is then 
heated with brucine (60 grams) until dissolved, allowed to remain in 
the cold for some time in order to remove all excess of brucine by 
crystallisation, then concentrated to the crystallising point, dissolved 
in 25 times its volume of boiling absolute alcohol, and the brucine 
d.-mannonate, which is only sparingly soluble in absolute alcohol, sepa- 
rated by crystallisation. The alcoholic filtrate from this is evaporated 
to asyrup, which is dissolved in water, treated with a solution of barium 
hydroxide (20 grams) to liberate the brucine, and the filtrate carefully 
precipitated with sulphuric acid. The clear solution is now concen- 
trated to 30 c.c., and heated at 100° for an hour with phenylhydrazine 
(3 grams) in the form of acetate, in order to convert the gluconic 
acid into its phenylhydrazide, which crystallises out on cooling, and 
can be reconverted into the acid by the method already described 
(Fischer and Hirschberger, loc. cit.). Gluconie acid, so prepared, has 
all the properties of ordinary gluconic acid. 

To obtain dextrose from gluconic acid, the aqueous solution is 
evaporated to a thick syrup on the water-bath, with the object of form- 
ing as much lactone as possible, and then reduced by adding sodium- 
amalgam to the cold 10 per cent. aqueous solution in the way already 
described. The yield is not sv good as that obtained when any of the 
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three mannonic acids are reduced; this is due in all probability to the 
fact that gluconic acid is only incompletely converted into its lactone, 
since the property of undergoing reduction by sodium-amalgam is 
seemingly intimately associated with that of forming lactones in acids 
of this class. The syntheticai dextrose has a specitic rotatory power 
of [a]p= 52, yields d.-phenylglucosazone, and is identical with ordinary 
dextrose. It follows therefore that, with the exception of 1.-gluconic 
acid, which the author is attempting to prepare from |.-mannonic acid 
(arabinosecarboxylic acid) by heating with quinoline, |.-dextrose, and 
the optically inactive forms of these compounds, all the carbohydrates 
of the mannitol series have been prepared synthetically ; the relation 
of these carbohydrates to a-acrose is shown in the table (p. 470). 
W. P. W. 

Matezite and Matezo-dambose. By C. Compes (Compt. rend., 
110, 46—47).—Girard (Compt. rend., 77, 995) obtained from Mada- 
gascar caoutchouc, a saccharine substance, matezite, which, when 
treated with hydriodic acid, yields methyl] iodide and matezo-dambose, 
an isomeride of glucose. -Pinite, obtained by Maquenne from Pinus 
lambertiana, behaves in a similar manner, and with hydriodic acid 
yields methyl iodide and f-inosite (this vol., p. 244). Matezite and 
B-pinite both crystallise in radiating nodules, and matezo-dambose 
and A-inosite are precipitated in tetrahedra on addition of alcohol to 
their aqueous solutions. Both the latter give Scherer’s reaction, and 
have a molecuiar weight of 171 as determined by Raoult’s method. 
These facts and the following measurements show that f-pinite and 
8-inosite are not distinct chemical species, but are identical with 
matezite and matezo-dambose respectively. 


Matezite.  8-pinite. Matezo-dambose. -inosite. 
Melting-point .. 187° 186°5° 246° 246° 
Rotatory power. 66°0° 65°7° 67°6° 68°4° 
C. H. B. 
Rotatory Power of Matezite and Matezo-dambose. By A. 
Girard (Compt. rend., 100, 84—86).—The value of the rotatory 
power given in an earlier paper was erroneous, and the author has 
recalculated the numbers from his old data— 


Matezite [a]p = + 65:2°. Matezo-dambose [a]p = + 65°4’. 


New determinations give very similar results. 


Matezite [a]p = + 64°7°. Matezo-dambose [2]p = + 64°7°. 


The rotatory-powers are therefore identical, and not different as was 
formerly supposed (compare Combes, preceding abstract). 
C. H. B. 

Racemo-inosite. By Maquenne and C. Tanret (Compt. rend., 
110, 86—88).—Inosite from quebrachite is levogyrate, and inosite 
from pinite dextrogyrate, their rotatory powers being exactly equal, 
but of opposite sign. For the hydrated compounds, [a]p = + 65°; 
and for the anhydrous, [ajp = + 55°. Both soften without decom- 
posing above 210°, and melt at 247°; both crystallise in hemihedral 
rhomboidal prisms, give the same reactions, and have the same solu- 
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bilities both in the hydrated and anhydrous forms. Their acetates 
soften in the hand, and have equal but opposite rotatory powers (10°) ; 
the benzoates crystallise in comparatively insoluble, brilliant needles 
which melt at 252°. 

When solutions of equal quantities of the two inosites are mixed, 
an abundant crystalline precipitate of racemo-inosite is obtained. It 
is optically inactive, melts at 253° without softening, is much less 
soluble than the active varieties, and separates from solution only in 
the anhydrous form. It does not affect Fehling’s solution in the 
cold. The acetate is crystalline and melts at 111°, and the benzoate 
forms bulky, microscopic needles which melt at 217°. 

Racemo-inosite has the same composition as the active inosite, to 
which it stands in the same relation as racemic acid does to the active 
tartaric acids. It is the first example of physical isomerism amongst 
the sugars. C. H. B. 


Xylose and Wood-gum from Straw and other Materials. 
By E. W. Atten and B. Tottens (Ber., 23, 137).—When loofah, 
straw, or cherry-wood is extracted with soda, and the extract mixed 
with alcohol, a gum is precipitated ; in the case of straw, the yield of 
crude gum is 16 per cent., and, on hydrolysis, it gives _, ™ 

Derivatives of Propylamine. By S. Gasriet and W. HK. Laver 
(Ber., 23, 87—96).—Continuing Gabriel’s previous work on the deri- 
vatives of fatty amines, the authors have investigated some more of 
the derivatives of propylamine. 

When y-bromopropy!phthalimide (Abstr., 1888, 1292) is digested 
with potash, the potassium salt of hydroxypropylphthalamic acid is 
formed. If the syrupy acid is heated for 3—4 hours at 135—145", 
water is separated, and y-hydroxypropylphthalimide, 


C,H,0,:N-C,H,-OH, 


is produced. This crystallises from water in colourless needles. 

Propylmercaptophthalimide, C,H,O,:N-C.HeSH, is formed when 
bromopropylphthalimide is heated with alcoholic potassium hydro- 
sulphide in sealed tubes at 100°. It is soluble in alcohol and light 
petroleum, insoluble in water, crystallises in colourless needles, and 
melts at 46—48°. When heated with fuming hydrochloric acid, it 
decomposes into phthalic acid and y-amidopropylmercaptol. 

y-Thiocyanopropylphthalimide, CsH,O..N-C,;HeSCN, is formed when 
bromopropy!phthalimide is heated with alcoholic potassium thiocyan- 
ate at 100°. It erystallises from alcohol in colourless needles melting 
at 96—98°. When this compound is digested with potash, it yields 
d'propyldisulphide-y-diphthalamic acid, S,(C;H.NH-CO-C,H,yCOOH): ; 
this crystallises in colourless scales melting at 136°, is soluble in glacial 
acetic acid, ammonia, and alkalis, insoluble in water. When digested 
with concentrated hydrochloric acid at 200°, it is decomposed into 
phthalic acid and dipropylamido-y-disulphide hydrochloride, 


8.(C,;H.NH.).,2HCl, 
which crystallises in white needles melting at 218—219°, and yields 
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a sparingly soluble picrate, CsH,.N.S.,2C,H,(NO,.);°OH, which crys- 
tallises from alcohol in yellow scales melting at 145—146°. 
y-Amidopropyl hydrogen sulphate, NH,*C;H,-O-SO3H, is formed when 
y-bromopropylamine hydrobromide is added to a hot aqueous solution 
of silver sulphate. It forms crystals, soluble in hot water, and melt- 


ing at 221°. 
u-Mercaptopenthiazoline, CH.<O py >O'SH, is formed by the 
/alQ 


action of carbon bisulphide on y-bromopropylamine hydrobromide. 
It is easily soluble in hot water and alcohol, insoluble in acids, forms 
colourless crystals, and melts at 132°. When oxidised by heating 
with bromine-water, this compound yields y-amidopropylsulphonic 
acid, NH,°C;H,SO;H, which crystallises from alcohol in needles, and 
does not melt below 300°. This acid is isomeric with B- and v-methyl- 
taurine. The mother liquors from this acid contain a less oxidised 
derivative of the thiazoline, which forms fibrous crystals, very soluble 


in water. 
Trimethylene-y-thiocarbamide, CH:<GH yy R>C:NH, is formed 
2 
by the action of potassium thiocyanate on y-bromopropylamine hydro- 
bromide. It is a strongly-smelling oil, with strong alkaline reaction, 
and is less stable than the corresponding ethylene-derivative. Its 
hydrobromide, C,H,N.SBr, is soluble in water, and forms crystals 
melting at 135—136° ; its picrate forms long needles melting at 128°. 
Trimethy lene-y--carbamide, OH <oE Ty >On H, is formed when 
2 
potassium cyanate is substituted for thiocyanate in the above reaction. 
It is a thick, strongly basic oil, yielding a picrate, crystallising in 
yellow needles, and melting at 200°. L. T. T. 
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New Hexylamine and a New Hexyl Alcohol. By M. Freunp 
and P. Herrmann (Ber., 23, 189—196).—The starting point for 
these compounds is diethylacetic acid, obtained by Conrad’s method 
from ethyl malonate: for every 100 grams of the latter employed, 
25 grams of diethylacetic acid was obtained. 

Diethylacetic chloride, CHEt.-COCI, is obtained by acting on the 
acid with phosphorus trichloride at the ordinary temperature, and then 
carefully distilling. It is a fuming liquid, having a pungent odour, 
and boiling at 134—137°. It readily acts on sodium diethylacetate, 
forming diethylacetic anhydride, O(CO-CHEt,),, a colourless liquid, 
which has a faint odour, and boils at 230°. 

Diethylacetamide, CHEt,-CO-NH,, is prepared by passing ammonia 
gas into the free acid, and heating the ammonium salt thus obtained 
in a sealed tube at 240—250° for 5—6 hours. It crystallises from 
absolute alcohol in long needles which melt at 105°, boils without 
decomposition at 230—235°, and is readily soluble in water, alcohol, 
and ether. 

Diethylacetanilide, CHEt,;CO-NHPh, is obtained from the foregoing 
compound by boiling it with aniline and a little hydrochloric acid. It 
crystallises from alcohol in slender needles which melt at 124°, and 
are almost insoluble in water. 
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Diethylacetonitril, CHEt,"CN, is formed when the amide is mixed 
with phosphorus pentoxide and carefully distilled. It is a somewhat 
volatile liquid of pleasant odour, boils at 144—146°, and mixes with 
alcohol and ether, but is almost insoluble in water. 

B-Diethylethylamine hydrochloride, or pseudohexylamine hydrochlo- 
ride, CHEt,-CH,-NH,,HCl, is prepared by adding sodium to a boiling 
alcoholic solution of diethylacetonitril, and distilling the liquid formed 
in a current of steam. The distillate is colleeted in hydrochloric acid, 
the solution evaporated to dryness, and any ammonium chloride present 
removed by digestion with absolute alcohol. On evaporation, the 
filtered solution leaves pseudohexylamine hydrochloride as a white, 
somewhat hygroscopic powder. It crystallises from alcohol contain- 
ing a little ether or light petroleum in a network of fine needles, 
melting with decomposition at 187°, and very readily soluble in water 
and alcohol. The platinochloride, (CHEt,"CH,N H:).,H,PtCl,, is very 
insoluble, and forms golden-yellow, brilliant scales. 

The free base is obtained by adding a slight excess of concentrated 
potash solution to the hydrochloride suspended in ether, drying the 
ethereal solution over solid caustic potash, and distilling. Pseudo. 
heaylamine is a liquid of ammoniacal odour, which boils at 125°3° 
(corr.), and rapidly absorbs carbonic anhydride from the air. 

Pseudohexylearbamide, NH,CO-NH-CH,CHEt,, is prepared by 
evaporating a solution of equal weights of pseudohexylamine hydro- 
chloride and potassium cyanate; from the potassium chloride also 
formed, it is separated by digesting with absolute alcohol, evaporat- 
ing the solution, washing with a little water, and recrystallising 
several times from hot water. It forms small plates which melt at 
116°5°, and are sparingly soluble in cold, readily in hot water or 
alcohol. 

Pseudodihexyloxamide, C,0,(NH-CH,CHEt,)2, is formed by warming 
pseudohexylamine and oxamide in ethereal solution. It crystallises 
from alcohol in beautiful needles melting at 144°. 

Symmetrical phenylpseudohexylcarbamide, NH Ph-CO-NH-CH,CHEt,, 
and symmetrical phenylpseudohexylthiocarbamide, 


NHPh-CS:NH-CH,CHEt,, 


are obtained when a solution of pseudohexylamine in absolate 
alcohol is heated with phenyl cyanate and phenylthiocarbimide respec- 
tively. The former crystallises in fascicular groups of needles, and 
melts at 70°, whereas the latter separates from solution as an oil, but 
may be obtained in the crystalline state by precipitating its alcoholic 
solution with water, adding a solid particle, and scratching witha 
glass rod. After repeating this process several times, it crystallises 
in small prisms which melt at 52—53°, and still contain traces of 
phenylthiocarbamide. 

Pseudohexyl alcohol, CHEt,CH.OH.—To prepare this alcohol. 
pseudohexylamine hydrochloride is digested with an excess of silver 
nitrite and a little water, and the filtrate distilled. The alcohol 
swims on the aqueous distillate as a yellow oil, and is freed from 
traces of the amine by hydrochloric acid, dried over ignited potassium 
carbonate, and finally over baryta, and fractionated. It is a colour 
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less liquid, having an odour resembling that of camphor and of fusel 
oil, and boils at 139—143°. Between the boiling-points of the alcohol 
and the acid there is, therefore, approximately the same difference as 
between the other known hexyl alcohols and the corresponding acids. 
H. G. C. 

Derivatives of Ammonium Chloride. By J. A. te Bet (Compt. 
rend., 110, 144—147).—If it is admitted that the atoms or radicles 
in a substituted ammonia are capable of movement round the central 
nitrogen-atom, and have not fixed and definite relative positions, it 
is possible to imagine the existence of two isomeric derivatives, with- 
out assuming that they have been formed in different ways, as for 
example by the union of RCI with NR’;, or R’'Cl with NRR}. 

Amongst the platinochlorides of the amines there is a remarkable 
group of cubic salts, formed from chlorides of the type NRR’;Cl. To 
this group belong methyltripropylammonium platinochloride and tri- 
methylpropylammonium platinochloride, but the limit is passed by 
the trimethylisobutylammonium salt. As a rule, if a platinochloride 
does not differ from the cubic salts by more than a single methy]- 
group, its crystalline form will be so nearly a cube that very careful 
goniometric and optical examination will be necessary to prove that 
it is not cubic. 

Trimethylisobutylammonium platinochloride was first obtained in 
highly birefractive needles, distinctly not cubic, but when these were 
recrystallised in order to obtain larger crystals, octohedra were 
obtained very closely resembling regular octohedra, and their cha- 
racter was not altered by recrystallisation. All attempts to reconvert 
the octohedral platinochloride into the prismatic form failed, but 
when the salt was agitated with pure precipitated silver oxide, the 
platinum and chlorine were precipitated together, and if the com- 
pound ammonia in the filtrate was neutralised with hydrochloric acid 
and concentrated rapidly in a vacuum, the hydrochloride was obtained 
partly in needles and partly in octohedra. It follows that there are 
not only two platinochlorides, but two hydrochlorides, the prismatic 
hydrochloride being more stable than the corresponding platino- 
chloride. The octohedral hydrochloride changes into the prismatic 
form in presence of excess of the original hydrochloride, especially if 
a little free acid is present. C. H. B. 

Action of Ammonia and of Ethylenediamine on Tetra- 
chlorodiacetyl. By S. Levy (Annalen, 254, 374—376).—The 
compound (m. p. 127°) obtained by treating tetrachlorodiacetyl with 
ammonia (this vol., p. 233) is identical with the amide of trichloro- 
propyleneoxidecarboxylic acid obtained from tetrachloracetone ; prob- 


ably it has the constitution Ot, >O(CONHL)-CHCh. 


If such is the case, the compound obtained from tetrachlorodiacety] 
and ethylenediamine probably has the constitution 


ClIHC 
§>C(CHCl)-CO-NH-C,H.NH-CO-C(CHCL)<f 


F. S. K. 
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Diethylenediamine. By J. Sieser (Ber. 23, 326—327).~— 
Diethylenediamine is formed when ethylenediamine is treated with 
ethylene bromide ; the product is decomposed with potash, the result- 
ing oil dried, fractionated, and the portion passing over at 168—175° 
collected separately. The base could not be obtained in an anhydrous 
condition. The hydrochloride, CyHjN2,2HCl, crystallises in small, 
colourless needles, and is readily soluble in water, but insoluble in 
alcohol. The platinochloride, C,HN.2,H,PtCl, crystallises in small, 
yellow needles, and is moderately easily soluble in hot water, but only 
very sparingly in hot alcohol. The mercurochloride, C,§HiN2,H,HgCl, 
crystallises in concentrically grouped needles, and is readily soluble 
in hot water, but is reprecipitated on adding alcohol. The picrate, 
C,HoN2,C;H;N;0;, crystallises from water in yellow needles, and is 
aimost insoluble in alcohol. F. 8. K. 


Propylthiocarbimide and some New Thiocarbamides. By 
O. Hecur (Ber., 23, 281—288).—Propylammonium propyldithiocarb- 
amate separates in colourless crystals, when normal propylamine is 
mixed with ether and treated in the cold with the theoretical quantity 
of carbon bisulphide. It is readily soluble in water and alcohol, and 
melts at 102° with decomposition. 

Propylthiocarbimide, NPr:CS, is obtained when the preceding 
compound is dissolved in alcohol, the solution shaken with a concen- 
trated aqueous solution of mercaric chloride, and then distilled with 
steam. The yield is 42 per cent. of the theoretical quantity. It is a 
colourless, highly refractive liquid, with a strong odour of mustard 
oil; it boils at 152°7° (743 mm.), has a sp. gr. of 0°9304 at 99-4", 
(water at 99°4° = 1) and is only sparingly soluble in water, but 
miscible with alcohol, ether, acetone, benzene, chloroform, and light 
petroleum. 

Propylthiocarbamide, NHPr-CS-N Hz, prepared by dissolving propyl- 
thiocarbimide in ammonia, separates from alcohol in colourless, 
quadratic plates, melts at 110°, and is moderately easily soluble in 
water. The methyl-derivative, NHPr-CS-NHMe, prepared by treat- 
ing propylthiocarbimide with methylamine, or by treating methyl- 
thiocarbimide with propylamine in alcoholic solution, crystallises in 
colourless plates, melts at 79°, and is very easily soluble in alcohol, 
acetone, and chloroform, and readily in ether, benzene, and carbon 
bisulphide, but only sparingly in water and light petroleam. The 
ethyl-derivative, NHPr-CS-NHEt, crystallises in small, colourless 
plates, and melts at 52°; it is moderately easily soluble in water, and 
behaves like the corresponding methyl-derivative with other solvents. 
The propyl-derivative, CS(NHPr),, crystallises in colourless, nacreous 
plates, melts at 71°, and is only sparingly soluble in cold, but mode- 
rately easily in hot, water. ; 

Dipropylearbamide, CO(NHPr)., prepared by treating an alcoholic 
solution of the thiocarbamide with mercuric oxide, crystallises from 
hot water in needles, and melts at 105°. 

Propylallylthiocarbamide, NHPr°CS:NH:C;H;, can be obtained by 
treating propylthiocarbimide with allylamine, or by treating allyl- 
thiocarbimide with propylamine; it crystallises in large, transparent 
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plates, melts at 60°, and is only very sparingly soluble in cold, but 
moderately easily in hot, water. 

Propylphenylthiocarbamide, NHPr-CS‘NHPh, crystallises from 
alcohol in colourless, nacreous plates, melts at 63°, and is only 
sparingly soluble in hot water. 

Dimethylthiocarbamide, CS(NHMe)2, is a colourless, crystalline 
compound melting at 51°5°; it is very readily soluble in alcohol, 
chloroform, and acetone, but only sparingly in ether, benzene, carbon 
bisulphide, and light petroleum. 

Methylallylthiocarbamide, NHMe’CS-NH-C;H;, is a colourless, crys- 
talline compound melting at 52°; ethylallylthiocarbamide forms large, 
transparent crystals, and melts at 47°. 

Diallylthiocarbamide, CS(NH-C;H;)., crystallises in large, transpa- 
rent plates, and melts at 49°5°. F. 8S. K. 


Thioaldehydes. By E. Baumann (Ber., 23, 60—69).— Baumann 
and Fromm showed (this vol., p. 25) that when acetaldehyde is 
treated with hydrogen sulphide in the presence of hydrochloric acid, 
two isomeric trithioaldehydes are formed, and that benzaldehyde 
in like manner yields two isomeric thiobenzaldehydes. The author has 
tried the same reaction with formaldehyde, but in all cases the tri- 
thioformaldehyde, C,H,S;, described by Hofmann (Annalen, 145, 357) 
was alone produced. As this compound is also formed in so many 
other ways, and as no isomeride of it has been obtained, there can be 
little doubt that the peculiar isomerism occurring with the higher 
members of this class does not extend to the simplest member thereof. 

In text-books it is stated that trithioformaldehyde is formed when 
hydrogen sulphide is passed into a solution of formaldehyde. This 
is not the case; this and the homologous aldehydes only being formed 
in the presence of strong acids or dehydrating agents. The first 
action of hydrogen sulphide on aldehydes seems to be the formation 
of a compound SH-R-OH, two or more molecules of which then unite 
with separation of water and formation of more or less complicated 
compounds of a mercaptan-like character, the reactions being pro- 
bably represented by the equations— 


2SH-R-OH = SH:‘R-0-R:SH + H,0O; 
2SH-R-OH = SH:R'S-R-OH + H,O; 
SH-R-OH + OH-R-OH = OH:-R‘S:R-OH + H,O; 


and soon. These compounds are very difficult to isolate, and under 
the influence of hydrochloric acid, &c., are converted into trithioalde- 
hydes. With formaldehyde, the intermediate products were obtained 
as a semi-crystalline mass easily soluble in caustic soda solution, from 
which it was reprecipitated by acids. Its alcoholic solution gives with 
lead salts a bright yellow precipitate, which on heating yields lead 
sulphide. By passing hydrogen sulphide into a 40 per cent. aqueous 
solution of formaldehyde acidified with hydrochloric acid, the author 
has obtained one compound apparently tolerably pure. Crystallised 
from ether, it melts at 97—1U3°, volatilises seemingly unchanged, 
and gives numbers corresponding approximately with the formula 
C,H58;0 or C;H,S; + CH,0. It is not, however, a simple additive- 
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product of trithioformaldehyde and formaldehyde, as it decolorises 
iodine solution and does not yield a sulphone on oxidation. With 
lead and copper salts, it gives precipitates, which when warmed with 
alkalis easily decompose into metallic sulphides. Its general behaviour 
is thus that of a mercaptan, and when heated with concentrated 
hydrochloric acid or other dehydrating agents, it yields trithioform- 
aldehyde. When a solution of formaldehyde is saturated with 
hydrogen sulphide, it remains clear, but on the addition of concen- 
trated hydrochloric acid the solution solidities suddenly to a crystal- 
line magma consisting mainly of the compound just described. If 
excess of hydrochloric acid is added, and the whole warmed, the 
crystalline mass is converted into trithioformaldehyde. Trithioform- 
aldehyde is odourless when pure. 

With acetaldehyde similar but liquid products are formed, which 
have been investigated by Weidenbusch, Klinger, and others. These 
products yield a more stable, yellow lead-derivative, decolorise iodine 
solutions, dissolve in caustic soda, and generally have the character 
of mercaptans. Marckwald has also shown (Abstr., 1886, 864) that 
thioacetaldehyde unites with water to form hydroxyethylmercaptan, 
SH-CHMe:OH, which under water gradually changes to the oily pro- 
ducts just described. L. T. T. 


Thioaldehydes. By E. Baumann and R. Camps (Ber., 23, 
69—73).—Baumann and Fromm showed (this vol., p. 25) that 
a- and f-trithioaldehydes were both oxidised by potassium perman- 
ganate in acid solutions to a stable trisulphone, C,H,,S,0,. The 
authors have now investigated the oxidation of trithioformaldehyde. 
The oxidation is best effected by making a paste of the aldehyde 
with dilute sulphuric acid and adding gradually thereto a concen- 
trated solution of potassium permanganate. T'rimethylenetrisulphone, 


CH.< oO = SO,, forms a crystalline powder insoluble in water, 


alcohol, ether, chloroform, glacial acetic acid, or dilute acids. It 
dissolves in caustic soda, warm aqueous ammonia, and also in boiling 
sodium carbonate solution, from which it expels carbonic anhydride, 
Neither concentrated nitric nor sulphuric acid acts on it in the cold 
or when gently warmed with it, but the latter dissolves it when 
strongly heated, the unchanged substance crystallising out again on 
cooling. Only at its boiling point does sulphuric acid cause partial 
decomposition. When the trisulphone is heated alone, a part sub- 
limes, the remainder charring without previous fusion. The trisul- 
phone has the character of a hexabasic acid, all six atoms of hydrogen 
being replaceable by basic radicles. When it is dissolved in a large 
excess of soda and the solution treated with excess of methyl iodide, 
triacetonetrisulphone, C,H,8,0, (this vol, p. 26), is formed. With 
less alkali and methyl iodide, less highly methylated compounds are 
formed. 

Compounds less highly oxidised than the trisulphone were also 
present in small quantities among the oxidation-products, and were 
less soluble in soda. One of these appeared to be a disulphone, but 
was not obtained in a pure state. L. T. T. 
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Anhydride Formation in Acids of the Succinic Series. By 
K. Auwers and V. Meyer (Ber., 23, 101—103).—The readiness with 
which anhydride formation takes place in acids of the succinic series 
is increased by the presence of methyl-groups in the molecule. 

Tetramethylsuccinic acid, for example, is converted into the anhy- 
dride on distilling, when heated with hydrochloric acid under pres- 
sure, or when distilled with steam ; in the last case the change is not 
complete. 

Trimethylglutaric acid gives an anhydride far more readily than 
glutaric acid, but not so easily as tetramethylsuccinic acid; it is not 
acted on by boiling water, but on distillation it yields the anhy- 
dride. 

When trimethylglutaric acid is brominated according to Hell’s 
method, it yields bromotrimethylglutaric anhydride. 

Trimethylsuccinic acid has been prepared. F. S. K. 


Tetramethylsuccinic Acid and Trimethylglutaric Acid. By 
K. Auwers and V. Mever (Ber., 23, 293—311; compare Abstr., 1889, 
1145, and Zelinsky, this vol., p. 152).—The two acids, melting at 97° 
and 190° respectively, which are obtained by treating ethyl «-bromiso- 
butyrate with finely divided silver and hydrolysing the fraction of the 
product boiling at 200—250° with concentrated hydrobromic acid at 
100°, have been proved to be trimethylglutaric acid and tetramethyl- 
succinic acid respectively. The two compounds can be easily sepa- 
rated by distillation with steam. The tetramethylsuccinic acid passes 
over for the most part in the form of the anhydride, and is best 
isolated by evaporating the distillate to a small volume with alkali, 
then acidifying, and separating the precipitated acid by filtration. 
The non-volatile trimethylglutaric acid is extracted with ether, the 
ether evaporated, and the residue recrystallised from hot water. The 
yield of the two products together is about 15 per cent. of the theo- 
retical quantity, and they are obtained in about equal quantities. 

Tetramethylsuccinic acid, C,H,,0,, melts at 190—192° when heated 
slowly, but when heated quickly the temperature may rise to about 
200° before it becomes liquid; it forms short, dendritic crystals, is 
readily soluble in alcohol and benzene, and moderately easily in ether, 
chloroform, carbon bisulphide, and hot water, but only sparingly in cold 
water, and is almost insoluble in light petroleum. Molecular weight 
determinations by Beckmann’s method in ethereal solution, and by 
Raoult’s method in glacial acetic acid solution, gave results in accord- 
ance with the molecular formula given above. An examination of the 
electrical conductivities of tetramethylsuccinic acid and trimethyl- 
glutaric acid proved that the higher melting compound only is a 
substituted succinic acid, and measurements of the electrical con- 
ductivities of the sodium salts of the two acids gave results which 
showed that both compounds are dicarboxylic acids. 

Tetramethylsuccinic anhydride, CsH\20s, is best prepared by distilling 
the acid or heating it for a short time at its boiling point. It crystal- 
lises from hot light petroleum in small, colourless needles, melts at 
147°, and boils at 230°5°. It is very readily soluble in most ordinary 
solvents, but only sparingly in cold light petroleum, and almost in- 
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soluble in cold water or sodium carbonate. It is quickly decomposed 
by hot alkalis, and on acidifying, the acid is precipitated. 

When tetramethylsuccinic acid is treated with bromine and 
amorphous phosphorus by Hell-Volhard’s method, and the product 
dropped on to ice, the anhydride is obtained, but not a trace of any 
brominated acid is formed. 

Trimethylglutaric acid, COOH-CMe.CH,,;CHMe:COOH, crystal- 
lises from hot water in plates, melts at 97°, and is verv readily 
soluble in most ordinary solvents, but less readily in carbon bisul- 
phide and light petroleum. Molecular weight determinations by 
Beckmann’s method in ethereal solution, and by Raoult’s method in 
glacial acetic acid solution, gave results in accordance with the mo- 
lecular formula C,H,,O,. 

The anhydride, C,H,.0;, can be prepared by boiling the acid for 
a long time, or by treating it with acetic chloride. It crystallises 
from hot light petroleum in compact, colourless needles, melts at 
95—96°, and boils at 262°. It is much more readily decomposed by 
water and sodium carbonate, but in other respects it resembles the 
anhydride of tetramethylsuccinic acid. 


a-Bromotrimethylglutaric anhydride, OH, < Ome O8>0, is ob- 


tained as follows :—The acid is mixed with a little amorphous phos. 
phorus, and bromine gradually added to the mixture; the product is 
kept for 24 hours, then heated for a short time on the water-bath, 
and, when cold, gradually mixed with ice. The precipitate is washed, 
dried, and recrystallised from hot light petroleum. It forms colour- 
less needles, melts at 114°, sublimes without decomposition, and is 
readily soluble in all ordinary organic solvents except light petro- 


leum. 
Hydroxytrimethylglutaric acid lactone, TO > CMe-COOH, is 


obtained when the preceding compound is treated with soda, boiling 
water, or sodium carbonate ; the solution is acidified if necessary, and 
the product extracted with ether. It separates from ether in trans- 
parent, well-defined crystals, melts at 103—104°, and is readily 
soluble in water, alcohol, ether, benzene, and chloroform, but less 
readily in carbon bisulphide, and only sparingly in light petroleum. 
It sublimes without decomposition, but it is not volatile with steam. 
The silver salt, CsH,,O,Ag, is a colourless, crystalline compound. . 
F. S. K. 

Tricarballylates. By E. Guivocuer (Compt. rend., 110, 47—49). 
—The tricarballylates closely resemble the aconitates, but the tribasic 
salts of tricarballylic acid are neutral to litmus and phenolphthalein, 
whilst those of aconitic acid are alkaline. 

The monopotassium salt crystallises with 2 mols. H,O in colourless, 
transparent films which become anhydrous in a dry vacuum. The 
sesquipotassium salt, Cs5H;KO,,C;H.K.0, + 3H,0, is a crystalline 
powder which loses water at 100° and decomposes at 130°; the tr- 
potassium salt forms very deliquescent nodules containing 1 mol. H:0, 
which is given off at 215°, the salt decomposing at 240°. The mono- 
sodium salt crystallises with 1 mol. H,O in transparent prisms which 
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become anhydrous at 100°; the disodium salt forms crystalline crusts 
which contain 1 mol. H,O, become anhydrous at 110°, and decompose 
at 135°; the trisodium salt forms very soluble, prismatic needles 
which contain } mol. H,O, and when dried do not decompose below 
160°. The sesquiammonium salt forms anhydrous, striated, nacreous, 
hexagonal plates; the triammonium salt crystallises with 1 mol. H,O 
in very deliquescent, slender needles. The trilithium salt crystallises 
with 2 mols. H,O in very soluble, prismatic needles which lose one- 
half their water at 130°, become anhydrous at 185°, and do not alter 
at 250°. The monocalcium salt forms slender needles which contain 
1 mol. H,O and decompose at 125°; the tricalcium salt forms a white, 
amorphous powder which contains 3 mols. H,O, one-third being 
given off at 100°, and the remainder at 150°, whilst the salt de- 
composes at 200°. If this latter salt is made by neutralising tri- 
carballylic acid with lime-water, a precipitate only forms in concen- 
trated solutions; if concentrated solutions of tripotassium tricarb- 
allylate and calcium chloride are mixed, no precipitate forms until the 
liquid is boiled. The ¢ribarium salt, after being dried in a vacuum, 
contains 7 mols. H,O, one of which is expelled at 100°, and the re- 
mainder at 200°; but the salt does not decompose even at 250°. The 
trimagnesium salt crystallises with 3 mols. H,O, loses one at 100°, and 
the remainder at 165°, and decomposes at 200°. 

The aluminium salt, obtained by double decomposition, is a gelatinous 
precipitate which when dry forms a bulky, white, very hygroscopic 
powder; it is a hydrated, basic salt, and has the composition 
(C,H;0,).Al, + Al,O(OH),, becomes anhydrous at 150°, and decom- 
poses at 200°. The chromium salt is prepared in a similar manner, 
has a similar composition, and forms avery hygroscopic, grey-blue 
powder. The nickel salt crystallises with 5 mols. H,O, loses one at 
100°, three at 200°, the last at 225°, and decomposes at 240°; its solu- 
tion becomes turbid at 60°, and at 109° deposits an abundant precipitate 
of a lower hydrate containing 3 mols. H,O; this becomes anhydrous 
at 150° and decomposes at 200°. The cobalt salt is a wine-red, hygro- 
scopic powder, which when dried at the ordinary temperature con- 
tains 4H,O, but decomposes above 200°; if the solution is heated, it 
deposits a precipitate, which after drying at 100° is violet-blue, con- 
tains 1 mol. H,O, and decomposes at 110°. The zine salt forms 
prismatic crystals, and if its solution is heated, a crystalline powder 
is deposited which contains }H,O and becomes anhydrous at 100°; the 
addition of alcohol to the cold aqueous solution precipitates a mono- 
hydrated salt which becomes anhydrous at 190°, and decomposes at 
220°. The cupric salt is obtained by double decomposition as a blue, 
flocculent precipitate which when dry contains 2 mols. H,O and 
decomposes above 140°. The lead salt is a dense, white, insoluble 
powder, and the silver salt is dense and white, and alters but little 
when exposed to light. C. H. B. 


Action of Oxygen on Zine Ethyl. By R. Demurn and F. 
Meyer (Ber., 23, 394—398).—In the course of his classical researches 
on zine ethyl], Frankland studied the action of oxygen on this sub- 
stance, and obtained a white compound which he regarded as a mixture 
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of zinc oxide, ethoxide, and acetate (Annalen, 95, 46). This result 
appeared to the authors very remarkable, as in processes of oxidation 
the oxygen is not as a rule interposed between two atoms which are 
directly connected. (The formation of acids from aldehydes is only 
an apparent exception, as this reaction probably always takes place 
in presence of water.) They have therefore re-examined the subject, 
and find that when oxygen or air is passed through zinc ethyl diluted 
with light petroleum, a beautiful white powder is obtained which 
contains no acetic acid. Its composition is not constant, but varies in 
the different preparations. As previously stated by Frankland, it de- 
composes on heating with violent evolution of gas, scattering white 
flocks around, and sometimes exploding violently. These properties 
can hardly belong to a substance having the constitution Zn(OC,H;)., 
and the authors regard it as a peroxide of the formula ZnEt-O-OEt. 
In favour of this view is the fact that it causes separation of iodine 
from an acid solution of potassium iodide even in absence of air, and 
yields ethyl] alcohol on distillation with dilute sulphuric acid, but no 
ethane. The latter result shows that it cannot have the constitution 
ZnEKtOEt. 

Zine ethoxide is also stated by Butlerow and Lissensko (Jahresb., 
1864, 467, 470) to be formed by the action of zinc ethyl on absolute 
alcohol. A white powder is indeed thus obtained, which decomposes 
quietly on heating, but yields no alcohol on distillation with dilute 
sulphuric acid, and cannot, therefore, be zinc ethoxide. This com- 


pound has, therefore, not yet been prepared. H. G. C. 


Chloropyromucic Acids. By H. B. Hitt and L. L. Jackson 
(Amer. Chem. J., 12, 22—51).—Ethyl pyromucate was made by 
warming a solution of 3 parts of pyromucic acid in 5 parts of 
absolute alcohol with 3 parts of concentrated sulphuric acid 
(sp. gr. 1:84) for four hours on a water-bath, allowing the mixture 
to cool, and treating it with water. The crude ether thus obtained 
was washed with sodium carbonate, dried by exposure to air, and 
purified by distillation; the yield was 68 per cent. of the theore- 
tical. The distillate was treated with chlorine at 0° until it ceased to 
gain in weight, and then fractionally distilled at a pressure of 15 mm. 
Some ethyl chloropyromucate [COOH : Cl = 2: 5] was formed, but the 
main product was ethyl pyromucate tetrachloride, C,H,C1,0-COOKt, 
which formed the fraction distilling between 150° and 160°. 

Chloropyromucic acid [COOH : Cl = 2:5] was obtained in the 
following manner :—Ethyl pyromucate was heated at 145°, and 
chlorine passed through it until the gain in weight corresponded with 
the substitution of an atom of chlorine for one atom of hydrogen. 
The viscous liquid was added to a concentrated alcoholic solution of 
soda, and the sodium salt of chloropyromucic acid thus obtained was 
decomposed with dilute acid, and the crude acid formed crystallised 
from benzene; the yield was 38 per cent. of the theoretical. It 
melts at 176—177°, dissolves readily in alcohol and ether, and also 
in benzene or water when hot but not when cold; 100 parts of water 
dissolve 0°28 part of it at 19°5°. The barium (with 1 mol. H,O) and 
calcium (with 3H,O) salts were prepared; 100 parts of water at 19°5° 
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dissolve 5°67 and 1:12 parts respectively of these salts. The potas- 
sium and silver salts were also prepared; the latter is only slightly 
soluble in water. 

Ethyl chloropyromucate (2:5) was prepared by treating the acid 
with alcohol and sulphuric acid; it is a heavy, colourless oil, melting 
at 1—2°, and boiling at 216—218° at a pressure of 77 mm. By treating 
it with ammonia, chloropyromucamide (2:5) was obtained; it can, 
however, be better prepared from the acid chloride and solid ammo- 
nium carbonate. It crystallises from water in slender needles melting 
at 154—155°. This chloropyromucic acid, when treated with bromine 
and water, yields fumaric acid, the reaction taking place according to 
the eyuation C,H,ClO; + 2Br, + 3H,0 = C,H,O, + CO, + 4HBr 
+ HCl. When oxidised with nitric acid, it also yields fumaric acid. 
This shows that it must have the formula [COOH : Cl = 2: 5]. 

Chloropyromucic acid [COOH : Cl = 2:3] was made from di- 
chloropyromucic acid [COOH : (Cl), = 2: 3:5] by dissolving it 
in 20 parts of dilute ammonia, adding an equal weight of zinc-dust, 
and boiling the solution for 10 hours, taking care to keep it strongly 
alkaline. The solution was filtered, cooled, and treated with dilute 
sulphuric acid, the crude acid which separated was dissolved in dilute 
ammonia, and calcium chloride added to the solution as long as a 
sparingly soluble calcium salt was precipitated. The acid was then 
obtained by filtering the solution and acidifying it with hydrochloric 
acid ; it was recrystallised from water; the yield was 80 per cent. of 
the theoretical. It was also obtained, though less easily, by reducing 
dichloropyromucic acid (2: 3:4) with sodium amalgam. It melts 
at 145—146°, and dissolves in alcohol, ether, and in hot benzene, 
chloroform, and water; 100 parts of water dissolve 0°8 part of it at 
19°8°. The bariwm (with 1 mol. H,O) and calcium (with 3H,0O) salts 
were prepared ; of these 100 parts of water dissolve 2 and 3:1 parts 
respectively at about 19°5°. Hthyl chloropyromucate [2:3] forms 
crystals melting at 29—30° and boiling at 217°. This chloropyro- 
mucic acid, when treated with bromine and water, gives a mucochloro- 
bromic acid melting at 121—122°, according to the equation C,H,C10, 
+ 3Br, + 2H,O = C,H.BrClO, + CO, + 5HBr. Nitric acid oxi- 
dises it in part to chlorofumaric acid. 

Dichloropyromucie acid [COOH : (Cl), = 2: 3:4] was prepared. 
by passing chlorine over ethyl pyromucate at 0° until it ceased to gain 
in weight, expelling the excess of chlorine by a current of air, and 
decomposing the product with excess of alcoholic soda. The sodium 
salt thus obtained was decomposed with hydrochloric acid, and the 
dichloropyromucic acid formed was recrystallised from benzene; the 
yield was 39 per cent. of the theoretical. It melts at 168—169°, and 
dissolves in aleohol and ether, and in water, benzene, and chloroform 
when hot; 100 parts of water at 19°5° dissolve 0°27 part of the acid. 
The barium (with 3H,0), calcium (with 4H,O), potassium, and silver 
salts were prepared; of the first two, 100 parts of water at 19°5° dissolved 
0°46 and 1:21 parts respectively. Hthyl dichloropyromucate [2 : 3 : 4] 
was prepared by acting on the acid with alcohol and sulpharic acid ; it 
crystallises from alcohol in large needles melting at 63—64°. When 
treated with strong aqueous ammonia, it forms dichloropyromucamide 
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(2:3: 4], melting at 176—177°. This dichloropyromucic acid yield: 
mucochloric acid melting at 124—125°, when treated with bromine 
and water, according to the equation C;H.Cl,0,; + 2Br, + 2H,0 = 
U,H,Cl,0; + CO, + 4HBr. When oxidised with nitric acid, it yields 
both mucochlorie and dichlormaleie acids, and must therefore have 
the formula [COOH : Cl, = 2: 3:4). 

Dichloropyromueic acid [COOH : Cl, = 2:3: 5] was obtained by 
distilling ethyl pyromucate tetrachloride at 16 mm. pressure, and 
formed the greater part of the fraction boiling betweem 110° and 113°. 
Another dichloropyromucie acid ef unknown formula, and chloro- 
pyromucic acid [2:5] were also formed; the separation of these 
acids was a tedious matter, and reference must be made to the original 
paper for details. Dichlorepyromucic acid [2:3:5] melts at 
155—156°, ard sublimes unaltered at a higher temperature. It 
dissolves in ether, in alcohol, and in hot water, benzene, or chloro- 
form; 100 parts of water at 19°5 dissolve 0°26 part of the acid. 
The barium (with 4H,O) and calcium (with 3H,O)salis were prepared ; 
100 parts of water at 19°5° dissolve 0:42 and 0:22 part respectively 
of these salts. Hthyl dichloropyromucate [2: 3:5] was prepared by 
the action of ethyl iodide on the silver salt of the acid ; it is a heavy 
liquid, melts at 2—3°, and boils at 116—118° at 16 mm. pressure. 
When treated with concentrated aqueous ammonia at 100°, it yields 
dichloropyromucamide [2:3:5] melting at 153—154°. The acid 
itself is but slowly attacked by nitric acid, but when treated with 
bromine and water, it yields chlorofumaric acid according to the equa- 
tion C,;H,Cl,0, + 2Br, + 3H,O = C,H,ClO, + CO, + HCl + 4HBr; 
hence it must have the constitution [COOH : Cl, = 2:3: 5]. 

C. F. B. 

Dependence of Substitution Phenomena on the Atomic or 
Molecular Weights of certain Atoms or Groups. By F. Keur- 
MANN (Ber., 23, 130—136; compare J. pr. Chem. [2], 40, 257).— 
The study of substitution phenomena, especially in the aromatic 
series, shows that the so-called orientation rules are dependent on the 
atomic or molecular weight of the atom or radicle which dominates or 
directs the position taken up by the substituting-group, as well as 
on the law of affinity. Monhydroxy- and monamido-derivatives of 
benzene, for example, give both ortho- and para-substitution products, 
but when the molecular weight of the hydroxy- or amido-group is 
increased by an alkyl or an acid radicle, the para-substitution com- 
pound is the principal, or the sole product. 

The lack of data makes it impossible as yet to formulate any 
general law, but in a few cases the observed facts are sufficient to 
show the influence of atomic or molecular weight. In the substitu- 
tion of the homologues of benzene with two different alkyls, the 
entering group takes up with preference the ortho-position to that 
radicle which has the lower molecular weight. Parethyltoluene, for 
example, yields a brominated derivative [Me : Br: Et = 1:2: 4]; 
paracymene gives a sulphonic acid [Me : SO;,H: Br = 1: 2: 4], and 
only small quantities of the isomeride. 

In the substitution of dihalogen benzene-derivatives with two 
different halogens, the greater negative influence of the halogen of 
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lower atomic weight is overcome by the influence due to the atomic 
weight per se. Metachlorobromobenzene, for example, probably gives 
a mixture of two nitro-compounds, but the substance {Cl : NO, : Br 
= 1:2: 5] is formed in larger quantity ; parachloriodobenzene gives 
most probably, the compound [Cl: NO,: 1 = 1:2: 4). 


F. S. K. 
Nitro-derivatives of Metabromotoluene. By W. B. Benriey 
and W. H. Warren (Amer. Chem. J., 12, 1—7).—Metabromodinitro- 
toluene, melting at 103—104°, has been prepared by Grete (Annalen, 
168, 258) by acting on metabromotoluene or metabromomononitro- 
toluene with fuming nitric acid, and more recently by Jackson and 
Robinson (this vol., p. 377) by the deeomposition of ethyl bromodi- 


nitropheny! malonate. 
The authors have determined its constitution to be 


[Me : Br: (NO,), = 1:3:4: 6] 


from the following reasons:—-(1) Grete obtained it from a mono- 
nitrometabromotoluene, which he showed must have the NO,-group 
in the ortho-position, because when reduced it gave a bromotoluidine 
identical with that obtained by acting on orthoacetotoluide with 
bromine; (2) Nevile and Winther (Trans., 1880, 429) showed that 
when in the metabromotoluidine mentioned above, the NH,-group is 
displaced by bromine, a dibromotoluene is obtained identical with that 
obtained by v. Richter (this Journal, 1875, 73) from paradibromo- 
benzene; the nitrobromotoluene from which it is derived must there- 
fore have the formula [Me: Br: NO, = 1:3: 6]; (3) the authors 
heated this nitrobromotoluene with alcoholic ammonia, and converted 
it into a dinitrometatoluidine melting at 193—194°. The latter sub- 
stance was then dissolved in a mixture of acetone and alcohol and 
treated with sulphuric acid and sodium nitrite; dinitrotoluene 
[Me: (NO,), = 1: 4:6], melting at 71°, was thus obtained. This 
shows that the two NO,-groups occupy respectively the ortho- and 
para-positions with regard to the methyl, and hence that the meta- 
bromodinitrobenzene under consideration must have the formula 
[Me : Br: (NO,), = 1:3:4:6]. The dinitrotoluidine mentioned 
above had been previously prepared by Hepp by acting on y-trinitro- 
toluene with alcoholic ammonia, and by Kolb from dinitrocresol 
ether. Hepp’s y-trinitrotoluene must therefore have the formula 
[Me : (NO,), = 1:3: 4: 6]. 

Metabromotrinitrotaluene {Me : Br: (NO,); = 1:3:2:4: 6] was 
prepared by treating metabromodinitrotoluene with a mixture of 
fuming nitric acid and sulphuric acid; the yield was about 60 per 
cent. of the theoretieal. It erystallises from alcohol in small, white 
needles melting at 143°. It isinsoluble in water or light petroleum, 
nearly insoluble in cold alcohol, sparingly soluble in carbon 
bisulphide, soluble in ether, methyl alcohol, benzene, chloroform, 
glacial acetic acid, and acetone. {t is not acted on by aqueous soda, 
or by strong acids, but the bromine is easily removed by the action 
of alcoholic ammonia or aniline. When treated with alcoholic am- 
monia, it gives a trinitrotoluidine melting at 136°, identical with that 
obtained from trinitrometacresol ether by Nélting and Salis (Abstr., 
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1885, 59), who assigned to it the formula [Me : NH; : (NO,),; = 
1:3:2:4:6]. Hence metabromotrinitrotoluene must have the 
formula given above. 

Anilidotrinitrotoluene [Me: NHPh : (NO,); = 1:3:2:4: 6] was 
prepared by treating metabromotrinitrotoluene with aniline. It erys- 
tallises from a mixture of alcohol and benzene in well-developed, shin- 
ing, yellow plates melting at 151°. It is insoluble in water or light 
petroleum, sparingly soluble in ethyl or methyl alcohol, soluble in 
ether, chloroform, benzene, carbon bisulphide, glacial acetic acid, and 
acetone. It dissolves in aqueous soda, giving a red solution from 
which hydrochloric acid precipitates the original substance unaltered. 
It dissolves in strong sulphuric or strong nitric acid, but not in 
strong hydrochloric acid. C. F. B. 


Derivatives of Paranitrobenzyl Chloride. By A. Harvyer 
(Ber., 23, 337—345).—In agreement with Salkowski’s results (Abstr., 
1889, 1174), the author finds that paranitrobenzyl chloride may be 
readily converted into paranitrobenzylamine, NO,°C,HyCH.2"N Hy), by 
Gabriel's method (Abstr., 1887, 1037). It forms a strongly basic 
oil which absorbs carbonic anhydride from the air, solidifying to 
white crystals. Its hydrochloride crystallises in colourless needles 
which are soluble in water, and commence to decompose at 220°, 
whilst the nitrate forms citron-yellow, flat needles which decompose 
at 2U0°. The platinochloride and pierate have also been prepared. 

Paranitrobenzyl alcohol, NO."C,HyCH,-OH, is prepared by warm- 
ing a dilute solution of the hydrochloride with sodium nitrite. It 
separates in slender, colourless needles which melt at 93°. This com- 
pound has been previously prepared by Beilstein and Kuhlberg 
(Annalen, 147, 343), and by Basler (Abstr., 1884, 310). 

Paranitrobenzylacetamide, NO C,HyCH,-NHAc, is obtained by 
heating the hydrochloride with acetic anhydride and sodium acetate. 
It forms colourless needles, soluble in water, and melting at 133°. 
Amsel and Hofmann (Abstr., 1886, 698) found the melting point to 
be 125°. 

The corresponding paranitrobenzoylbenzamide, NO.-C,HyCH.NHBz, 
formed by the action of benzoic chloride on paranitrobenzylamine 
hydrochloride, crysta!lises from alcohol in fascicular groups of needles 
which melt at 155—156°. 

Paranitrobenzylcarbamide, NO."C,HyCH,*NH-CO-NH,.—In order to 
prepare this compound, paranitrobenzylamine hydrochloride is treated 
with freshly prepared silver cyanate at 100°, the mixture evaporated 
to dryness, and extracted with alcohol. It separates from the solu- 
tion in pale-yellow, lance-shaped needles melting at 196—197°. If 
potassium cyanate be substituted for silver cyanate, no reaction 
takes place. 

By the action of carbon bisulphide on an ethereal solution of para- 
nitrobenzylamine, it is converted into the dithiocarbamate, 


NO,-C,H,CH,-NH-CSSH,NH,°CH,°C,Hy NO,, 


a yellow, crystalline mass which darkens at 120°, melts at 193°, and 
is converted on boiling with excess of alcohol into hydrogen sulphide 
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and paradinitrobenzylthiocarbamide, CS(NH:C;H,'NO,),. This crystal- 
lises in brown, nodular groups of needles which melt with decomposi- 
tion at 202°, are sparingly soluble in alcohol, and somewhat more 
readily in acetic acid. Mercuric oxide converts it into the corre- 
sponding paradinitrobenzylcarbamide, which is also formed by mixing 
an ethereal solution of paranitrobenzylamine with a solation of carb- 
oxy] chloride in benzene. It crystallises from acetic acid in silvery 
needles which begin to decompose at 224°, and melt completely at 
234°. They dissolve in alcohol with difficultly, and are insoluble in 
ether. 

Ethyl paranitrobenzylearbamate, NO,*C;H,NH:COOEt, is readily 
produced by mixing an ethereal solution of the amine with ethyl 
chlorocarbonate. It crystallises from ether in concentrically grouped 
needles melting at 116—117°. 

When paranitrobenzylphthalimide is reduced by tin and hydro- 
chloric acid, it is converted into a base, C,;H,,N.O, which has the 
constitution CHL<On, >N-C,He NH, or CH <C> o:N-C,H NE, 
and is therefore paramidobenzylphthalimidine. It forms colourless 
plates which have a mother-of-pearl lustre, and melt at 187—188°. 
A white, crystalline hydrochloride was obtained which had the com- 
position C,;,;H,,N,O,HC1; but this compound could not be prepared 
again, a salt being obtained containing a larger quantity of chlorine. 
The hydrobromide has the formula (C,;H,,N.O).,3HBr, is readily 
soluble in water, and melts with decomposition at 215°. The platino- 
chloride, picrate, and stannochloride have also been prepared and 
analysed. 

Acetylparamidobenzylphthalimidine, C,H.O°N-C,H,NHAc, is ob- 
tained by boiling the base with acetic anhydride. It forms a brown, 
crystalline powder which is readily soluble in acetic acid, less so in 
alcohol, and melts at 226—227°. 

Parahydroxybenzylphthalimidine, C,H,0-N-C,H,OH, is prepared by 
the careful addition of dilute solution of sodium nitrite to a solution 
of paramidobenzylphthalimidine in hydrochloric acid, and gentle 
warming. It crystallises from water in long, red, sparingly soluble 
needles, melts at 187—198° (?), and is readily soluble in alcohol, 
acetic acid, and fixed alkalis, but insoluble in ammonia. 

This compound is split up by hydrochloric acid, with formation of 
a new base and resinous matter. The former appears to have the 
composition Cs,H,NO,, and forms a platinochloride which crystallises 
well. H. G. C. 


_ Orthonitrobenzyl Sulphide. By R. Janopa (Monatsh., 10, 
874—883).—Lellmann and Stickel have shown (Abstr., 1886, 793) 
that orthobenzylenimide is formed on reduction of orthonitrobenzylic 
chloride with tin and hydrochloric acid. ‘The author has extended 
their investigation, using an ammoniacal alcoholic solution of the 
chloride, and hydrogen sulphide as a reducing agent, and has isolated 
the following products :— 

Orthonitrobenzyl sulphide, S(CH.*C,HyNO,)2, is insoluble in water, 
but dissolves readily in hot alcohol, beuzene, chloroform, and acetic 
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acid, and crystallises from these solvents in monoclinic, pale-yellow 
plates, a:b:c = 053623: 1: 1:04866; it melts at 124°. On 
reduction with tin and hydrochloric acid, the corresponding amido- 
benzyl sulphide is formed, which is readily soluble in alcohol and 
ether, melts at 70°, and gives a hydrochloride very soluble in water 
and alcohol; this decomposes at 200° without previously melt- 
ing. Orthonitrobenzyl sulphide is slowly attacked when heated ina 
water-bath with nitric acid of sp. gr. 1°3; but may be more readily 
oxidised by heating at 100° in sealed tubes with concentrated nitric 
acid, or by treating a solution in acetic acid with potassium per- 
manganate, the sulphoxide, SO(CHsC,H;NO,),, being formed. It is 
readily soluble in alcohol and ether, and on oxidation with a large 
excess of fuming nitric acid or with permanganate is converted into 
the sulphone, SO,(CH;C,H¢NO,)., which crystallises in slender, 
white, silky needles melting at 200°. 

Orthonitrobenzyl bisulphide, S.(CHsC.H¢NO,)., is readily soluble 
in warm alcohol, from which it separates on cooling as a seemingly 
amorphous mass melting at 47°. It may be obtained in the crys- 
talline form by allowing the alcoholic solution to evaporate very 
slowly, is volatile in a current of steam, and has a very irritating 
odour. On reduction with tin and hydrochloric acid, it gives a 
hydrosulphide which preduces a red colour with ferric chloride. On 
treatment with mercuric chloride, the bisulphide forms a heavy white 
precipitate. G. T. M. 


Compounds of Volatile Fatty Acids with Phenols. By 
M. v. Nencxt (Monatsh., 10, 906—907; compare Perkin, Trans., 
1889, 546—549).—The author directs attention to the fact that 
several compounds of volatile fatty acids with phenols have been 
previously described by him (Abstr., 1881, 591, 811; 1882, 1201); 
he now finds that propionic, butyric, and valeric acids, when heated 
with phenols and zinc chloride, form the corresponding hydroxy- 
ketones, which mostly crystallise well, are insoluble, or nearly insolu- 
ble in water, and dissolve readily in alcohol. 

Phenyl propionate is readily obtained by heating together propionic 
acid (1 part), phenol (1 part), and zine chloride (2 parts), for from 
5 to 10 minutes. It dissolves in 30 parts of hot, and 2,900 parts of 
cold water; gives phenol and parahydroxybenzoic acid on fusion with 
potash, and consequently has the propionyl-group in the para-posi- 
tion (compare Perkin, loc. cit.). Phenyl propionate gives with 
bromine a crystalline dibromo-derivative, and with nitric acid a 
characteristic nitro-compound. G. T. M. 


Action of Chlorine on Phloroglucinol. By T. Zincxe and 
O. Keaet (Ber., 23, 230—248).—It has been shown in a previous 
paper (Abstr., 1889, 967) that the final product of the action of 
dry chlorine on phlorogiucinol is hexachlorotriketohexamethylene, 


CCI,.CO-CCl, 
| j ti 
G0-CCI,-CO ’ and that this is decomposed by water with formation 
of carbonic anhydride, tetrachloracetone, and dichloracetic acid. It 
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seemed probable that two intermediate products must be formed, 
having the formule CHCl,CO-CCl,-CO-CCl,-COOH and 


CHCl,°CO-CCl,°CO-CHCl.. 


No evidence of the formation ef these compounds could be obtained, 
and the further investigation of the action of water has yielded only 
negative results. If, however, the compound be treated simul- 
taneously with either chlorine or bromine and water, persubstitution- 
products of acetylacetone are obtained. The action of ammonia and 
methyl and ethyl alcohols on the compound has also been investigated. 

When hexachlorotriketohexamethylene is dissolved in acetic acid, 
treated with excess of bromine, and 50—60 times the quantity of ice- 
cold water gradually added, carbonic anhydride is immediately 
evolved, and a granular-crystalline mass of hevachlorodibromacetyl- 
acetone, CBrCl,CO-CCI,"CO-CBrCl,, separates. This crystallises from 
light petroleum in thick, colourless needles or in well-developed 
prisms which melt at 57—58°; it boils under 25—26 mm. pressure at 
200—201°, and is soluble in most of the ordinary solvents with the 
exception of water. This liquid has no action on the substance in 
the cold, but, on warming, decomposes it into tetrachlorobromacetone, 
dichlorobromomethane, and carbonic anhydride. The first-named 
compound is a colourless, refractive oil which has a penetrating odour, 
boils at 112—114° (30 mm.), and forms a solid hydrate with water. 
Ammonia converts hexachlorodibromacetylacetone into dichlorobrom- 
acetamide, CCl,Br-CO-NH;, which forms large, quadratic tables or 
thick needles melting at 139°. Aniline gives a mixture of com- 
pounds amongst which is dichloracetanilide; whilst with alkali, a 
mixture of the potassium salts of dichloracetic and dichlorobrom- 
acetic acids, together with dichlorobromomethane, appears to be the 
chief product. 

Chlorine and water act on an acetic solution of hexachlorotriketo- 
hexamethylene in exactly the same manner as bromine and water, 
octochloracetylacetone being formed. This crystallises from light 
petroleum in thick needles or prisms, melts at 42—43°, and boils at 
165—168° (30—32 mm). It is decomposed by hot water into penta- 
chloragetone, and trichloracetic acid or its decomposition-products, 
whilst ammonia converts it into trichloracetamide ; this crystallises 
from water in thick, celourless needles or tablets melting at 141°, 
<= is identical with the compound prepared from trichloracetic 
acid. 

The action of the halogen and water on hexachlorotriketohexa- 
methylene may be readily explained if the formation of hypochlorous 
_ 1s presupposed, in ‘the manner shown by the following equa- 
ions :— 

CO-CCl,-CO 
ul = Meler ‘CO: , 
I éc1,co-Gc1, + ClOH = CClrCO-CClCO-CCl,COOH. 


II. CCl,-CO-CCl,-CO-CCl,-COOH + CIOH = 
CCl,-CO-CCl,CO-CCl, + OH:CO-OH. 


When ammonia gas is passed into a solution of hexachlorotriketo- 
hexamethylene in benzene, the reaction takes place very quietly, 
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dichloracetamide being the sole product. This forms hard, prismatic 
crystals melting at 98—99°. 

The action of aniline is much more complicated: dichloracetanilide 
is the chief product, but monochloracetanilide, a bromacetanilide, 
aniline hydrobromide, and -probably a brominated aniline, are also 
formed. 

Methyl alcohol acts on hexachlorotriketohexamethylene with 
formation of tetrachloracetone and methyl dichloromalonate. The 

ion i ted by the equation 17 OVC” 4 oMeOH = 
reaction is represen y the equation 4), o1-¢0 e = 
CHCl,;CO-CHCi, + COOMe-CCl,,COOMe. The latter compound 
cannot be obtained pure by fractionation, and probably contains a 
small quantity of a compound analogous to that formed by ethyl 
alcohol, and described below. With ammonia, however, it yields 
dichloromalonamide, CCl,(CO-NH,).; this crystallises in rhombic 
tables, frequently aggregated to broad needles or plates, melts at 203°, 
and is identical with the compound prepared directly from malonic 
acid. 

Ethyl alcohol acts on hexachlorotriketohexamethylene in a different 
manner. <A smaller quantity of tetrachloracetone is formed, and 
another compound is obtained boiling at 133—134° under 19—20 mm. 
pressure, and at 239° with slight decomposition under the ordinary 
pressure. The constitution of this substance has not yet been proved, 
but it appears probable that it has the formula 


CHCl,-C(OH) (OEt)-CCl,-COOEt. 


With caustic potash, it gives dichloracetic acid only, with ammonia 
dichloracetamide, and with aniline dichloracetanilide, which agrees 
with the above formula. H. G. C. 


Behaviour of Aniline with Substituted Hydroxybenzoic 
Acids at a High Temperature. By R. Setrerr (Ber., 23, 
118—120).—Remarks on Limpricht’s paper (this vol., p. 158). The 
compounds obtained by Limpricht and described as new substances 
have been previously prepared. Limpricht’s phenylimidophenol, 
diacetylphenylimidophenol, and diphenylimidophenylene are the well- 
known compounds phenylparamidophenol, diacetylphenylparamido- 
phenol, and diphenylparaphenylenediamine respectively. The reac- 
tion studied by Limpricht probably takes places in two phases, both 
of which, when taken singly, are well-known reactions. 

F. S. K. 


Formation of Triphenodioxazine by the Oxidation of Orth- 
amidophenol. By P. See. (Ber., 23, 182—189).—The garnet- 
red dye obtained by G. Fischer (Abstr., 1879, 924) by the oxidation 
of orthamidophenol hydrochloride in aqueous solution with potassium 
ferricyanide, is best prepared by passing a rapid current of air for 
many days through the hydrochloride dissolved in 30—40 times its 
weight of water, and heated in a reflux apparatus on a water-bath; a 
brownish-red, granular precipitate is obtained at first, but this 
becomes darker in colour aud less pure towards the end of the 
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reaction. The dye can only be purified by careful sublimation, and 
has the composition C,,H,)N.O,, being regarded by the author as 


triphenodioxazine, OH. <N>CH.< 5 >CH, a view which derives 


confirmation from the fact that it can be prepared synthetically by 
carefully heating a mixture of anhydrous symmetrical diamido- 


with resorcinol sulphate (1 mol. prop.) with orthamidophenol (2 mol. 
The prop.) to its fusing point. The dye is almost insoluble in water, 
as alcohol, ether, acetone, carbon bisulphide, pyridine, benzene, &c., but 
~ gives with all these solvents, except water, solutions which show a 
und beautiful green fluorescence. From xylene (solubility 1 in 1000 at 
nS a 140°), nitrobenzene (solubility 1 in 100 at 200°), aniline, azobenzene, 
thy! naphthalene, &c., it crystallises in dark-red forms showing a blaish 
elds lustre. When rapidly heated, it can be fused; at 250° it begins to 
ibic sublime, and at temperatures above 300° is converted into a beautiful, 
03°, pure green vapour. The dye is not affected by prolonged boiling 
nie with concentrated aqueous or alcoholic alkalis, does not form an 
acetyl-derivative when heated with acetic anhydride, is not oxidised 

ent by chlorine or a hot solution of chromic acid in acetic acid, but yields 


orthamidophenol on reduction with concentrated hydriodic acid at 
170°. When warmed with concentrated sulphuric acid, it is converted 
into a sulphonic acid, which forms sparingly soluble, cantharides- 
green potassium and sodium salts, whilst with concentrated nitric 
acid in acetic acid solution it yields a sparingly soluble nitro-deriva- 
tive crystallising in brown, bronze-lustred crystals. The hydrochloride, 
CH »N,0..2HCI, crystallises in beautiful, dark cantharides-green 
needles, and decomposes on treatment with water. The leuco-base, 
C\sH,,N.0., is formed when the dye is heated at 120° with a solution 
of phenylhydrazine in xylene. It crystallises in colourless scales, is 
sparingly soluble in the ordinary solvents, and when heated either 
alone at 250—300°, or in solution in nitrobenzene, aniline, or 
pyridine, is reconverted into the red dye. Its diacetyl-derivative, 
U,sH,.N,O,Ac,, crystallises in colourless scales, melts at 295°, decom- 
poses at higher temperatures with the production of the red dye, and 
is somewhat more soluble in nitrobenzene, aniline, pyridine, &c., than 
the leuco-base. W. P. W. 


Formation of Alkyl-derivatives of Amides. By J. Tare. and 
C. Enocu (Ber., 23, 103—108).—Silver benzamide, C; Hs;NOAg, pre- 
pared by dissolving benzamide (1 mol.) and silver nitrate (1 mol.) in 
warm water, and gradually adding the calculated quantity of soda, 1s 
a colourless, semi-crystalline powder, which is decomposed by warm 
water. When treated with ethyl iodide in the cold, it yields 
benzimido ethyl ether, NH:CPh-OKt, identical with the compound 
obtained by Pinner (Abstr., 1883, 1089) from benzonitrile and 
alcoholic hydrogen chloride. When silver benzamide is covered with 
ether, and treated with hydrogen chloride or hydrogen sulphide, it is 
reconverted into benzamide. 

Anisamide melts at 161—162°, and not at 137—138°, as stated by 
Henry. The silver-derivative has the composition C,H,0,.N Ag. 
Anisimido ethyl ether, OEt-C(NH)-CsHyOMe, prepared by treating 
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silver anisamide with ethyl iodide at 40°, crystallises in long, colour. 
less needles, melts above 30°, and boils without decomposition under 
greatly reduced pressure. It is soluble in alcohol and ether, and is 
decomposed by boiling water. The hydrochloride, CjH,,0,N,HCI, 
melts at 130° with decomposition, and is soluble in water and alcohol, 
bat insoluble in ether. The oxalate, C\oH,,0.N,C,H,O,, crystallises in 
colourless needles, melts at 136°, and is soluble in water and alcohol, 
but insoluble in ether. The platinochloride, (C\H,;0,.N)2,H2PtCl,, 
crystallises in yellow needles, and is only sparingly soluble in hot 
alcohol, but soluble in, and partially decomposed by water. 
Anisamidine hydrochloride, NH,*C(NH)-C,H,OMe,HCl, prepared by 
treating finely divided anisimide ethyl ether hydrochloride with 
alcoholic ammonia at 30°, separates from alcohol in colourless crystals, 
begins to decompose at about 220°, and is readily soluble in water 
and alcohol, but only sparingly in ether. The free base, C,H ON,, is 
a crystalline, hygroscopic compound, very readily soluble in alcohol, 
bat insoluble in ether; the aqueous solution has a strongly alkaline 
reaction. The platinochloride, (CsHiwON2)2,H,PtCh, crystallises from 
hot water in yellow needles. F. S. K. 


Identity of Hoffmann’s Dibenzylphosphine with Tribenzyl- 
phosphine Oxide, &c. By HK. A. Lerrs and R. F. Brake (Proc. 
Roy. Soc. Edin., 16, 193—200).—During a previous investigation, Letts 
found reason to believe that the A. W. Hofmann’s dibenzy!phosphine 
(this Journal, 1872, 423) was, in reality, an oxide of tribenzyl- 
phosphine, P(C,;H;);0. He now finds the melting point to be 
215—215°5° (corr.) when recrystallised from alcohol. To estimate the 
phosphorus, a new method has been devised, the usual processes not 
being trustworthy when applied to phosphines. A combustion is 
made with pure copper oxide, and afterwards the contents of the 
combustion-tube dissolved in nitric acid, and the phosphorus preci- 
pitated with ammonium molybdate ; figures are given which show 
the great differences in the percentages as obtained by various 
processes. 

The bromide, chloride, iodide, hydriodide, hydrobromide, platino- 
chloride, nitro-compound, and a double salt with zine iodide, have been 
prepared both of Hofmannn’s compound and of tribenzylphosphine 
oxide, and in all cases the results were identical. Dibenzylphosphinic 
acid (m. p. 192°) was also produced by the action of fused potash on 
both compounds. It seemed probable that the production of the 
oxide in Hofmamn’s sealed tube reaction was due to the oxidation of 
tribenzylphosphine; therefore, the authors sought for the tertiary 
product in the original product. After much trouble, they isolated a 
liquid which grew hot on exposure to the air with production both 
of tribenzylphosphine oxide and of dibenzylphosphinic acid, which 
was precipitated by hydriodic acid, forming solid compounds, and 
which in contact with sulphur gives rise to a crystalline compound, 
believed to be tribenzylphosphine sulphide; the liquid also acts 
energetically on crystallised benzyl iodide, forming tetrabenzylphos- 
phonium iodide, and is probably a mixture of secondary and tertiary 
phosphines. From this liquid two solids have been obtained, the one, 
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almost insoluble in ether, having the formula (C;H,;)PO,, or (C;H;)sPS. 
The second compound was undoubtedly tribenzylphosphine, and 
erystallises easily from alcohol, and unites with sulphur and oxygen 
at the ordinary temperature. 

The authors, therefore, consider that in Hofmann’s sealed tube 
reaction hydrogen phosphide acts on benzyl chloride as ammonia does 
on an alkyl iodide:—(1) C,H;Cl + PH; = C,H,PH,,HCl; (2) 
2C,H,Cl + PH; = (C,H,),.PH,HCl + HCl; (3) 3C,H,Cl + PH; = 
(C;H;);PHCl + 2HC1; (4) 4C,H,Cl + PH, = (C,H;),PCl + 3HCl. 

It is probable that Hofmann’s “ dibenzylphosphine ” is a product 
of the reaction of potash on tetrabenzylphosphonium chloride or 
iodide, an action which Lillie has proved possible— 


(C,H;),PCl + KHO = (C,H,),PO + KCl + C,Hs. 


All the possible oxidised derivatives have been isolated from the 
products of Hofmann’s reaction, and they are: benzylphosphinous 
acid, benzylphosphinic acid, dibenzylphosphinic acid, and tribenzyl- 
phosphine oxide. 

When benzylphosphine acts on berzyl iodide at the ordinary 
temperature, the secondary, tertiary, and quaternary compounds are 
formed. EK. W. P. 


Action of Hydroxylamine Hydrochloride on Paradihydroxy- 
paraquinones. By F. Kenrmann and W. Tresier (J. pr. Chem. [2], 
41, 87—91).—Chlorhydroryamidohydroxyquinone oxime, 


OH-C,HC1O(NOH)-NH-OH, 


is formed when finely-powdered chlorodihydroxyquinone is left in 
contact with water and hydroxylamine hydrochloride for several 
days; the quinone particles change into nearly white, horn-shaped 
erystals, which decompose without melting, and are almost insoluble 
in the usual solvents, but soluble in alkalis. When reduced with 
stannous chloride and hydrochloric acid, it is converted into chloro- 
diamidoresorcinol. Nitric acid of sp. gr. 1°30 converts it into chloro- 
dinitroresorcinol (m. p. 181°). A. G. B. 


Action of Ethylmalonic Chloride on Ethylbenzene in 
presence of Aluminium Chloride. By A. Béiat and V. Aucir 
(Compt. rend., 110, 194—197) —The action of ethylmalonic chloride 
(45 grams) on ethylbenzene (200 grams) in presence of aluminium 
chloride (100 grams) yields metadiethylbenzene, which on oxidation 
is converted into isophthalic acid; sp. gr. at 0° = 0°8812, refractive 
index at 14° = 1°472. At the same time, a diketone, diethyl-benzoy] 
ethylmethane, CHEt(CO-C,H,Et), is formed. It boils between 
270° and 275° in a vacuum, melts at 88—89°, and crystallises readily 
from alcohol in needles grouped in nodules. When treated with 
alkalis, it splits up into paraethylbenzoic acid and ethylphenyl 
propyl ketone, PrCO-C,H,Et, which boils at 150° under a pressure of 
20 mm.; sp. gr. at 0° = 0°9800, refractive index at 14° = 1-499. 

C. H. B. 
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Occurrence of Isocinnamic Acid in the Alkaloids of 
Cocaine. By C. Lirzsermann (Ber., 23, 141—156).—The decom. 
position-products of the alkaloids occurring together with cocaine 
contain isocinnamic acid, which can be isolated in the following 
manner :—The crude product obtained by decomposing the alkaloids 
(38 kilos.) with hydrochloric acid is filtered from the solid acids, 
and the filtrate extracted with ether; on evaporating the ether there 
remains a semi-solid mass (700—800 grams). This residue is filtered 
to separate the solid acids, which consist principally of cinnamic acid, 
together with small quantities of «- and 8-truxillic acids and benzoic 
acid, the oily filtrate is kept for some days at 0°, and again filtered 
from the crystals which are deposited. The filtrate (300—400 grams) 
is dissolved in cold sodium carbonate, the solution shaken with ether 
to remove ethereal salts which may be present, und the acids repreci- 
pitated. The acid mixture is then extracted with warm light 
petroleum, and the solution evaporated. The crude isocinnamic acid 
(about 120 grams), obtained in this way in a crystalline condition, is 
further purified and separated from cinnamic acid by repeatedly 
extracting it with small quantities of light petroleum, in which cin- 
namic acid is only very sparingly (0°095 in 100), isocinnamic acid, 
on the other hand, readily (17 in 100) soluble. It is then converted 
into the calcium salt, and the latter extracted with water, in which 
calcium cinnamate is only very sparingly (1 in 430), but calcium iso- 
cinnamate readily (1 in 8) soluble. These two processes are repeated 
many times until the calcium salt obtained is completely soluble in a 
small quantity of cold water. The salt is then decomposed with 
hydrochloric acid, and the acid, which is precipitated as an oil, 
extracted with ether, and recrystallised from light petroleum. 

Isocinnamic acid, C,H,02, separates from cold light petroleum in 
transparent crystals melting at 45—47°; if the acid be coarsely pow- 
dered and treated with a small quantity of cold light petroleum in 
such a way that the more compact crystals remain undissolved, the 
latter melt at 57°, which is the true melting point of the acid. It is 
very readily soluble in light petroleum, carbon bisulphide, alcohol, 
and all ordinary solvents, except water, whereas cinnamic acid and 
atropic acid are only sparingly soluble in light petroleum and carbon 
bisulphide. Molecular weight determinations by Raoult’s method, in 
glacial acetic acid solution, gave results in accordance with the 
molecular formula given above; on evaporating the acetic acid solu- 
tion on the water-bath, the isocinnamic acid was deposited unchanged. 
It is immediately oxidised by potassium permanganate in cold sodium 
carbonate solution, with formation of benzaldehyde, but it does not 
reduce Fehling’s solution, and it is not changed by boiling alcoholic 
potash. Crystalline measurements showed that this acid is not 
identical either with cinnamic acid or with atropic acid. 

The calcium salt, (CyH,O,),Ca + 3H,O, separates from cold water 
in crystals which effloresce on exposure to the air; the salt then 
contains 3 mols. H,O, which are expeiled at 125°. The barium salt 
is not quite so readily soluble in water as the calcium salt. The silver 
salt, C,H,O,Ag, is colourless, and undergoes no change on exposure 
to light. In aqueous solutions of the ammonium salt, cobalt, man- 
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ganese, and zinc acetate produce no precipitation, but copper acetate 
gives a green, and mercuric nitrate a colourless precipitate. The 
methyl salt is a colourless liquid. 

Isocinnamic acid begins to boil at 265°, but the boiling point 
gradually rises to 300°. The distillate consists principally of cin- 
namic acid (90 per cent.), but on prolonged boiling cinnamene is also 
produced. Isocinnamic acid is almost quantitatively converted into 
cinnamic acid when it is boiled for about a minute under the ordinary 
pressure. 

Hydrocinnamic acid (m. p. 48°) is obtained when isocinnamic acid 
is dissolved in soda, and the solution treated in the cold with 3 per 
sodium amalgam ; the yield is almost quantitative. When isocinnamic 
acid is treated with bromine in cold carbon bisulphide solution, it is 
converted into phenyl-a8-bromopropionic acid (m. p. 196°); the yield 
is on the average 45—50 per cent. of the acid employed. Methyl 
isocinnamate, under the same conditions, is converted into methyi 
phenyl-28-bromopropionate (m. p. 117°). Isocinuamie acid is not 
changed when treated with iodine in cold carbon bisulphide solution, 
but on warming it is converted into cinnamic acid. 

Isocinnamic acid dissolves almost completely in hydrobromic acid, 
and in about 24 hours it is completely converted into pheny!-8-bromo- 
propionic acid (m. p. 137°); it is completely converted into phenyl- 
£-chloropropionic acid (m. p. 126°) when it is dissolved in a saturated 
solution of hydrogen chloride in glacial acetic acid and the solution kept 
for three to four days, whereas cinnamic acid under the same condi- 
tions is only very partially converted into the same additive com- 

vad. 

4 Isocinnamie acid and cinnamic acid both require the same quantity 
(4 mols.) of potassium permanganate for complete oxidation to 
benzoic acid. 

Isocinnamic acid occurs in storax; from about 2 kilos. of crude 
cinnamic acid from this source, the author isolated about 2 grams of 
pure isocinnamic acid by the method described above. 

The relationship existing between cinnamic acid and isocinnamic 
acid can be explained by accepting Wislicenus’ hypothesis; in accord- 

, — ; a Ph:C-H 

ance with this view, the acids would have the constitution COOH: U. H 
Ph-C-H 

H-C:COOH 

The behaviour of isocinnamic acid is in complete accordance with 
the view that it is a labile form of cinnamic acid. F. S. K. 


and respectively. 


Benzallevulinic Acid and its Dibromide. By E. Ertenmeyrr, 
Jun. (Ber., 23, 74—76).—This acid is best prepared as follows :— 
116 grams of levulinic acid is dissolved in 200 grams of water, a 
solution of 8 grams of sodium hydroxide in 16”) grams of water added, 
and the whole mixed with 10-2 grams of benzaldehyde and 100 grams 
of alcohol. The mixture is heated on the water-bath for about 
20 minutes, then cooled, and the calculated quantity of hydrochloric 
acid added. The yield is about 50 per cent. of the theoretical. The 
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acid crystallises in quadratic scales or needles. Benzallevulinic acid 
dibromide, C;.H,,03Br,, is readily formed when an acetic acid solution of 
bromine is added to an acetic acid solution of the acid. It crystallises 
in white prisms, which turn brown at about 150°, melts with decom- 
position at 153°, and dissolves in concentrated sulphuric acid with 
a yellow coloration which changes to bluish-green on warming. 

L. F. F. 

Coumarone in Coal Tar: By G. Krarmer and A. Spiker 
(Ber., 23, 73—83).—The authors have isolated considerable quanti- 
ties of coumarone from coal tar. The fraction boiling between 168 
and 175° was purified with caustic alkalis and by acids, and then 
treated gradually with bromine, care being taken not to let the 
temperature rise above 0°. Cowmarone dibromide, C,H,Br,0, is thus 
formed, and at 5° to 10° crystallises out in large, prismatic crystals 
melting at 88—89°. A kilo. of the tar fraction yields about 80 grams 
of coumarone dibromide. It is easily soluble im chloroform. When 
heated with alcoholic potash, bromocowmarone, CsH;BrO, is formed. 
This crystallises in prisms, melts at 39°, boils at 219—220°, and is 
volatile in steam. It is insoluble in water and dilute alkalis, soluble 
in organic solvents. When treated in alcoholic solution with sodinm 
amalgam, coumarone, C,H,O, is gradually formed. This boils at 
758 mm. pressure at 170—171° (uncorr.), and has.a sp. gr. of 1-089 
at 150°. It is resinified by concentrated sulphuric acid. The vapour- 
density determination by V. Meyer’s method gave 118°4 (theory 118’). 
The above properties differ slightly from some of those given by 
Fittig, who probably only had very small quantities of the sub- 
stance. 

Coumarone dichloride, C;H.Cl.0, was obtained by passing chlorine 
into a solution of coumarone in dry ether. It is a yellowish oil, 
boils at 245—248° with slight decomposition, and is volatile in steam, 
bat even then slight separation of hydrogen chloride occurs. When 
treated with alcoholic potash, it yields chlorecowmarone, C.H;Cl0, 
which crystallises in glistening prisms, melts at 74—75°, boils at 
215—217°, and is volatile in steam. 

No iodo-derivatives could be obtained, and coumarone was found to 
be very stable, distilling almost unchanged even when dropped on to 
fused potash, and being only very slightly decomposed when its 
vapour is passed through a red-hot tube. Oxidising agents cause 
complete decomposition. Strong mineral acids convert it into para- 
coumarone, a resinous substance easily soluble in ether, benzene, and 
chloroform, sparingly in alcohol, its solutions forming good varnishes 
owing to its stability towards acids and alkalis. A second solid and 
insoluble polymeride seems to be formed at the same time, and both 
seem to yield sulphonic acids when heated with strong Cie 

kL. T. TF. 


acid. 


Action of Benzamidine on Ethyl AcetyImalonate. By A. 
Pinner (Ber., 23, 161—166).— Benzamidine benzamidylacetylmalonate, 
NH:CPh-NH-CO-CHAc:‘COOH,NH,’CPh:NH, separates in colourless 
crystals, when a mixture of benzamidine hydrochloride (2 mols.), & 
concentrated solution of potassium carbonate (1 mol.), and etbyl 
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acetylmalonate (1 mol.) is kept for some time at the ordinary tempe- 
rature (compare this vol., p. 69). The crystals are washed with 
water, alcohol, and ether consecutively, and then repeatedly recrys- 
tallised from acetone in order to remove the ethyl phenylmethyl- 
hydroxypyrimidinecarboxylate which is also produced in the reaction. 
The pure product, when dried in the air, melts at 71°, and contains 
1 mol. H:O, which it loses over sulphuric acid. When heated 
gradually to 200°, it is converted into diphenylhydroxykyanidine with 
evolution of ammonia, carbonic anhydride, and acetone. 

Diphenylhydroxykyanidine, OH-C<N-opp >; crystallises from 
alcohol or pyridine in colourless needles, melts at 289°, and is very 
sparingly soluble in alcohol and insoluble in water. It dissolves 
moderately easily in dilute soda, but is reprecipitated on the addition 
of concentrated soda or acids; it is also soluble in concentrated 
hydrochloric acid, but is reprecipitated on adding water. 

F. S. K. 


Action of Ethyl Sodiomalonate on Tribromotrinitrobenzene. 
By C. L. Jackson and G. D. Moore (Amer. Chem. J., 12, 7—21).— 
Tribromotrinitrobenzene was prepared by treating 20 grams of tri- 
bromodinitrobenzene with 500 c.c. of nitric acid of sp. gr. 1°52 and 
200 c.c. of fuming sulphuric acid; a much better yield (40 per cent.) 
was obtained in this way than with the proportions recommended in 
an earlier paper. This tribromotrinitrobenzene was dissolved in 
benzene and treated with a slight excess of ethyl sodiomalcnate; the 
liquid became dark-red in colour. It was allowed to remain for two or 
three days, and then treated with water and acidified with dilute 
sulphuric acid; this decomposed the red salt and liberated ethyl 
bromotrinitrophenylmalonate, which was extracted from the solution 
by means of ether and recrystallised from hot alcohol. The yield 
varied from 50 to 60 per cent. 

Ethyl bromotrinitrophenylmalonate, 


C.HBr(NO,);;CH(COOEt), [= 3:2:4: 6:1], 


crystallises in slender, white needles arranged in radiating groups, 
and melts at 104—105°, becoming red and giving off gas at 160°. It 
is but slightly soluble in water, light petroleum, and ether, and in 
cold ethyl or methyl alcohol, but dissolves freely in these last two 
substances when hot, as also in benzene, carbon bisulphide, glacial 
acetic acid, chloroform, and acetone. It dissolves in potash, soda, or 
ammonia, giving red solutions, and the solution in ammonia forms red- 
dish precipitates with the saltsof many metals. The sodium-derivative, 
C, HBr(N O,)3*CNa(COOEt)., was prepared, and also acopper-derivative, 
which was found to explode when heated. All the salts seem to decom- 
pose rather easily. The ethereal salt itself, when boiled with dilute 
sulphuric acid, loses 2 mols. of carbonic anhydride, and forms a bromo- 
trinitrotoluene shown by Bentley and Warren (this vol.. p. 484) to have 
the formula [Me : Br: (NO,), = 1:3:2:4:6]. This, as well as 
its formation from symmetrical tribromotrinitrobenzene, shows that 
ethyl bromotrinitrophenylmalonate has the formula assigned to it 
VOL. LVI. 21 
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above. The action of nitric acid on it gives rise to at least two 
different substances, but these have not yet been fully investigated. 

It is shown that the action of ethyl sodiomalonate on tribromotri- 
nitrobenzene is represented by the following equations, all the 
bromine being eliminated as sodium bromide, and ethyl acetylene- 
tetracarboxylate being formed :— 


C,Br,(NO,),; + 3CHNa(COOEt)., 
= (,Br,(NO,);CH(COOEt), + NaBr + 2CHNa(COOEt), 


= (,Br,(NO,);*CUNa(COOEt), + CH,(COOEt), + 
CHNa(COOEt), + NaBr 


= C,HBr(NO,);CNa(COOEt), + CHBr(COOEt), + 
CHNa(COOEt). + NaBr 


= C,HBr(NO,);;CNa(COOEt), ~ C.H,(COOEt), + 2NaBr. 


Ethyl trinitrophenylenedimalonate, C,;H(NO,);[CH(COOEt),],, is 
formed by the further action of ethyl sodiomalonate on ethyl bromo- 
trinitrophenylmalonate. It crystallises in long prisms melting at 
123°, and resembling ethyl bromotrinitromalonate in solubility. It 
dissolves slightly in potash and soda, readily in ammonia, is 
not acted on by sulphuric or hydrochloric acid, but with nitric acid 
behaves in a similar manner to the bromotrinitrophenylmalonate. 


C. F. B. 


Metaxylylmalonic Acid. By O. Popp (Ber., 23, 108—113).— 
Ethyl metazylylmalonate, CsH,Me‘CH,CH(COOEt),, is obtained, 
together with ethyl metadixylylmalonate, when metaxylyl bromide is 
treated with ethyl sodiomalonate ; it is a thick, colourless oil boiling 
at 320° (250°; 150 mm.). The corresponding methyl salt, 


C.H,Me-CH,-CH(COOMe),, 


is a colourless liquid boiling at about 300°. 

Metaxylylmalonic acid, C,H,.0,, separates from a mixture of 
benzene and light petroleum in rhombic crystals, melts at 133° with 
evolution of carbonic anhydride, and is soluble in benzene, ether, and 
chlorofurm, but only sparingly in water and light petroleum. The 
potassium salt crystallises in slender needles, and is very hygroscopic. 
The silver salt and the lead salt are colourless, the copper salt is 

reen. 

Ethyl metarylylmalonamate, C,H,;Me’CH,-CH(CONH.)-COOEt, pre- 
pared by heating ethyl metaxylylmalonate with alcoholic ammonia 
at 150°, crystallises from alcohol or benzene in microscopic needles, 
and melts at 184—186°; when treated with water, it is converted into 
the ethyl ammonium salt, C\sH,O,N, which crystallises from alcohol 
in needles and melts at 77°. 

Ethyl metaxylylmalonmethylamate, 


C.H,Me-CH,-CH(CO-NHMe)-COOEt, 
prepared by heating ethyl metaxylylmalonate with a 33 per cent. 


solution of methylamine at 150°, crystallises from alcohol in micro- 
scopic needles, and melts at 118—120°. 
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Metarylylmalonanilide, C,H,Me-CH,-CH(CO-NHPh),, crystallises 
from benzene or alcohol in needles melting at 188°. 

Metaxylylacetic acid, C,H,Me‘CH,CH,-COOH, is formed when 
metaxylylmalonic acid is heated at 133°; it could not be obtained in 
a crystalline condition. The silver salt has the composition 
CH, 0.Ag. 

Ethyl metaxylylchloromalonate, C(H«Me-CH,CCl(COOEt),, prepared 
by treating ethyl sodiochloromalonate with xylyl bromide, or by 
treating ethy! xylylmalonate with chlorine at about 200°, is a colour- 
less liquid boiling at 260° (150 mm.). 

Metazylyltartronie acid, C,H,Me*‘CH,-C(OH)(COOH),, is formed 
when the preceding compound is boiled with alcoholic potash; the 
acid cannot be isolated, as it immediately decomposes with evolution 
of carbonic anhydride. The calcium salt has the composition 
Cy HypOs;Ca. 

Metaxylylglycollic acid, C,H,Me-CH,-CH(OH)-COOH, is a syrup; 
the calcium salt has the composition (CjoH103).Ca. F. 8. K. 


Experiments to Determine the Constitution of Tautomeric 
Compounds. By H. Go.toscumipr and A. Mersster (Ber., 23, 
253—280).—The methods hitherto employed for determining the 
constitution of tautomeric compounds do not, as is well known, give 
trustworthy results, because the reagents employed in forming the 
alkyl, acetyl, or metallic derivative may themselves bring about intra- 
molecular change. The phenomena of intramolecular change can be 
explained in most, if not in all cases, by assuming that in the 
reactions of tautomeric compounds which take place under the 
influence of electrolytes, the intramolecular change is brought about 
by the free ions. If, then, the constitution of a tautomeric compound 
is to be ascertained experimentally, solutions of electrolytes must be 
excluded. 

Starting from this point of view, the authors have studied the action 
of phenylcarbimide on a number of tautomeric compounds ; in their 
opinion, the presence or absence of hydroxyl-groups is shown by the 
formation or non-formation of a carbanilido-derivative. 

Ethyl succinylsuccinate and ethyl quinonedihydrodicarboxylate do 
not react with phenylcarbimide under the most varied conditions, 
a fact which seems to show that both compounds are diketo- and not 
hydroxy-derivatives. 

Ethyl dicarbanilidodichlorohydroquinonedicarboaylate, 


C,Cl,(0-CO-NHPh),.(COOEt)., 


is formed in small quantity when ethyl dichlorohydroquinonedi- 
carboxylate (Ll mol.) is heated for several hours with phenylcarbimide 
(2 mols.) and a little benzene at 150°. In absence of benzene the 
reaction takes place at 100°, but in presence of a large quantity of 
benzene no reaction takes place even at 200°, as the carbanilido- 
compound is decomposed by benzene at this temperature. It is a 
colourless, crystalline powder, melts at 195°, and is decomposed by 
soda, yielding aniline and the hydrate of dichlorohydroquinonedi- 
carboxylic acid. The formation of this carbanilido-derivative shows 
212 
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that ethyl dichlorohydroquinonedicarboxylate is not a quinone, but a 
hydroxy-derivative of benzene; its formation in benzene solution 
roves that Hantzsch and Herrmann’s assumption (compare Ber., 
20, 2801), that the green solutions contain a tautomeric quinone- 
derivative, is not correct. 
Ethyl dicarbanilidodibromohydroquinonedicarboxylate, 


C.Br,(O-CO-NHPh),(COOEt)., 


is formed in small quantities when ethyl dibromohydroquinonedi- 
carboxylate is heated at 140° with phenylcarbimide and a little 
benzene or light petroleum ; it is a colourless, crystalline compound 
melting at about 200°. The conditions of formation are the same as 
in the case of the corresponding chloro-compound, as this carbanilido- 
derivative is also decomposed by benzene at 200°. 

Phenylearbimide has no action on ethyl dihydroxyquinonedicarb- 
oxylate (Hantzsch and Léwy, Abstr., 1886, 354) or on dihydroxy- 
quinone. 

Ethyl tetracarbanilidotetrahydroxyterephthalate, 


C(0-CO-NHPh),(COOEt),, 


is obtained when ethyl tetrahydroxyterephthalate is heated at 170° 
with phenylcarbimide and a little chloroform. It is an orange, 
crystalline powder, melts at 258—260°, and is insoluble in most 
ordinary solvents; it is decomposed by boiling soda. Attempts to 
prepare a dicarbanilido-derivative were unsuccessful. This behaviour 
shows that ethyl tetrahydroxyterephthalate contains four hydroxy- 
groups, all of which react with the same readiness. 

Tricarbanilidophloroglucinol, C,H;(O*-CO-NHPh),, is obtained when 
phloroglucinol is heated at 200° with phenylcarbimide and a little 
benzene. It separates from a mixture of benzene and light petroleum 
as a yellowish powder, and melts at 123°. 

Ethyl tricarbanilidophloroglucinoltricarboxylate, 


C(O-CO-NHPh);(COOEt),, 


obtained from ethyl phloroglucinoltricarboxylate in like manner, 
separates from a mixture of benzene and light petroleum as a 
yellowish powder, begins to decompose at 155° and melts at 195°; it 
is decomposed by boiling soda, yielding phloroglucinol, aniline, and 
carbonic anhydride. 

When ethyl mercaptan is heated with'phenylcarbimide at 100°, 
ethyl phenylthiocarbamate, NHPh-CO-SEt, is formed, a fact which 
shows that the hydrosulphuryl-group behaves like the hydroxy]-group 
with phenylcarbimide. 

Diphenylcarbamide and phenylthiocarbimide are formed when 
thiocarbanilide is heated at 180° for several hours with phenylcarb- 
imide and a little benzene. Thiocarbanilide and paratolylcarbimide, 
under the same conditions, yield paratolylphenylearbamide and 
phenylthiocarbimide. These experiments show that thiocarbanilide 
does not combine with phenylcearbimide, from which fact it may be 
assumed that thiocarbanilide has the constitution CS(NHPh).. 

When za’-lutidone is heated with phenylcarbimide and a little 


——— a 
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‘ ‘benzene at 150°, carbonic anhydride is evolved, and phenylamido- 
Jutidine, identical with the compound obtained by Conrad and 
Epstein (Abstr., 1887, 501) from y-chlorolutidine and aniline, is 
formed. 

a-Quinolyldiphenylcarbamide, C.2H,;N;0, is formed in small quan- 
tities with evolution of carbonic anhydride, when carbostyril is 
heated at 220° with phenylcarbimide and a little benzene. It crystal- 
lises from benzene in small, colourless needles, and melts at 150°. It 
is decomposed by concentrated hydrochloric acid at 200° yielding 
carbonic anhydride, aniline, and phenylquinolineamine, identical with 
the compound obtained by Friedlinder and Weinberg (Abstr., 1885, 
989) from a-chloroquinoline and aniline. These experiments seem to 
show that lutidone and carbostyril are analogously constituted. 


F. 8S. K. 


Sulphoncyanamides. By P. Hesensrruir (J. pr. Chem. [2], 41, 
97—120).—Sodium benzenesulphoncyanamide, CgsH;SO..NNa‘CN, is 
made by acting on benzenesulphonic chloride with sodium cyan- 
amide; the latter is suspended in acetone (7—8 parts), and the chlo- 
ride added by degrees, the reaction being completed on the water-bath, 
and the new substance afterwards precipitated by ether; the yield 
was 54 grams, theoretically 61 grams. It forms small, white needles 
(with 1 mol. H,O) which decompose at 140°, and are soluble in 
alcohol and water, but not in benzene. It is also obtained by the 
action of cyanamide on benzenesulphonic chloride in aqueous soda 
solution, but not by the action of cyanamide and sodium ethoxide on 
benzenesulphonic chloride. The silver compound, the barium com- 
pound (with 1 mol. H,O), and the lead compound (with 2 mols. H,O) 
are described. Benzenesulphoncyanamide, SO,Ph:NH-CN, obtained by 
the action of hydrochloric acid on the silver compound, crystallises in 
needles (with 1 mol. H,O) which melt with decomposition at 158°, 
are sparingly soluble in cold water, chloroform, and benzene, insoluble 
in ether, and soluble in alcohol and acetone; the aqueous solution is 
strongly acid. 

Sodium-a-naphthalenesulphoncyanamide, C\H,**SO."NNa:CN, is pre- 
pared by suspending sodium cyanamide (8 grams) in ether (200 c.c.), 
adding a-naphthalenesulphonic chloride (14 grams), and heating on 
the water-bath for 24 hours, when the new substance remains as a 
white powder. It crystallises in lustrous, anhydrous leaflets, sparingly 
soluble in hot alcohol, easily soluble in acetone, and insoluble in ether. 
The silver, lead, and barium compounds have been obtained. a-Naphtha- 
lenesulphoncyanamide, obtained by decomposing the silver compound 
with hydrochloric acid, or the sodiam compcund with sulphuric acid, 
crystallises in white needles (with 1 mol. H,O), decomposes at 115°, 
and is sparingly soluble in water to an acid solution, more freely 
soluble in alcohol, and insoluble in ether. 

Sodium B-naphthalenesulphoncyanamide is similarly obtained ; it 
crystallises in brilliant leaflets (with 2 mols. H,O) of the same solu- 
bility as the a-compound. The silver compound, bariwm compound 
(with 2 mols. H,O), and lead compound are described. £-Naphtha- 
lenesulphoncyanamide crystallises (with 1 mol. H,O) in needles 
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which decompose at 120°, and are soluble in hot alcohol, but insoluble 
in ether. 

Sodiwm ethylsulphoncyanamide, SO,Et-NNa’CN, is prepared by 
adding sodium cyanamide (1 mol.) to a solution of sodium hydroxide 
(1 mol.), and mixing it with ethylsulphonic chloride (1 mol.); the 
water is evaporated, the residue dissolved in alcohol and precipitated 
by ether. It crystallises in long, silky needles (with 1 mol. H,0) 
which melt at 88°, and are soluble in water, and alcohol sparingly in 
acetone and glacial acetic acid, but insoluble in ether. The silver, 
lead, and bariwm compounds are described. Hthylsulphoncyanamiile 
forms anhydrous crystals which melt at 134°, and are freely soluble 
in hot alcohol, but only sparingly in cold water, and insoluble in 
ether. 

When benzene- and a-naphthalenesulphoncyanamides are heated to 
115° and 95° respectively, they decompose, forming benzenesulphon- 
amide and a-naphthalenesulphonamide respectively, which sublime, 
and cyanuric acid, which is left in the residue of still undecomposed 


cyanamide. A. G. B. 


Nitrotoluidinesulphonic Acids, By R. Nierzkt and B. Potuint 
(Ber., 23, 188—140).—Nitrotoluidinesulphonic acid 


[NH,: NO,: SO,H : Me = 1:2: 4: 6] 
can be prepared by nitrating acetyltoluidinesulphonic acid 
[NHAc: Me: SO,H = 1:2: 4] 


in sulphuric acid solution as previously described (compare Nietzki 
and Benckiser, Abstr., 1885, 535). It can also be obtained by dis- 
solving orthacetotoluidide in fuming sulphuric acid, diluting with con- 
centrated sulphuric acid, and then nitrating the product. It is best 
purified in both cases by converting it first into the barium salt, and 
then into the potassium salt. It crystallises in iight-yellow needles. 
The potassium salt crystallises in orange needles, and is readily soluble 
in water, but only moderately easily in potash; when heated with 
dilute (1: 1) sulphuric acid at 170—180° for about three hours, and 
the product treated with ammoni:, nitrotoluidine [NH, : NO, : Me = 
1 : 2: 6] is obtained. The acid yields a sparingly soluble, very explo- 
sive diazo-compound, which can be combined with phenols to form 
azo-dyes. 

Diamidotoluenesulphonic acid, SO,H-C,H,Me(NH,)., prepared by 
reducing the nitramido-acid with stannous chloride and hydrochloric 
acid, crystallises from water in colourless needles, and combines 
readily with orthodiketones, yielding azine-derivatives. The azine 
obtained with croconic acid forms a potassium salt which crystal- 
lises in almost black needles, and has the composition 


N 
CsH20;< | >CsHMe'SO,K + H,0. 
Nitrotoluidinesulphonic acid [NH,: NO, : Me : SO;H = 1:2: 4:6] 


can be obtained from paratoluidinesulphonic acid [NH,: Me:S0O,H = 
1: 4:6], as described above; when paratoluidinesulphonic acid 
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(NH, : SO,H : Me = 1:3: 4] is treated in like manner, it yields a 
nitrotoluidinesulphonic acid [NH, : NO, : SO,H : Me = 1: 2:3: 4). 
Both compounds can be decomposed into nitrotoluidine 


[NH,: NO,: Me = 1:2: 4], 


and on reduction they both yield diamido-compounds analogous to 
that described above. F. 8. K. 


Normal Propylbenzenesulphonic Acids. By A. Cravus and O. 
Weuzeu (J. pr. Chem. [2], 41, 152—158).—a- and 8-Propylbenzene- 
sulphonic acids are propylbenzeneorthosulphonic and parasulphonic 
acids respectively; the authors doubt if Paternd and Spica (Abstr , 
1877, 707) really obtained the latter, as the salts described by these 
chemists have properties differing from those now obtained. When 
the product of the reaction (loc. cit.) is gradually diluted with water, the 
first crystallisation consists chiefly of the ortho-acid. To completely 
separate the two acids, they are converted into the nickel salts ; that 
of the ortho-acid crystallises from its hot aqueous solution, whilst that 
of the para-acid does not. 

Propylbenzeneorthosulphonic acid [Pr: SO,H = 2: 3] crystallises 
in needles or small prisms (with 1 mol. H,O), very soluble in water 
and alcohol, insoluble in other solvents. The nickel salt and the 
chloride were obtained. The amide, C,H,Pr-SO,NH,, formed from 
the chloride by the action of ammonia, crystallises from water in 
colourless needles, and from other solvents in pearly leaflets; both 
forms melt at 104°5—105° (uncorr.). When brominated, the acid 
yields orthobromopropylbenzene, a yellow oil which boils at 222° 
(uncorr.), and yields orthobromobenzoic acid when oxidised. The 
bromopropylbenzenesulphonic acids are being investigated. 

Propylbenzeneparasulphonic acid [Pr: SO,;H.= 1: 4] crystallises 
in needles which are more soluble than the ortho-acid; its salts are 
also more soluble than those of the ortho-acid, but do not crystallise 
so well. The amide crystallises in pearly, flattened needles or leaflets 
melting at 109—110° and soluble in most solvents. By brominating 
the acid, parabromopropylbenzene is obtained as an oil boiling at 220° 
(uncorr.), and solidifying in the cold; it is converted into parabromo- 
benzoic acid by oxidation. A. G. B. 


Paratolylphenylketoxime. By K. Auwers (Ber., 23, 399—403). 
—Paratolylphenylketoxime was first prepared by Beckmann and 
Wegerhoff in the usual manner (Abstr., 1889, 1067). In view of the 
fact that, according to Hantzsch and Werner’s hypothesis (this vol., 
p. 348), two stereometric isomerides of this compound, having the 
C,H,C-C,H, C,H; C-C,H, 

i" and r" 
N-OH HO-N 
endeavoured to obtain a second oxime by methods similar to those 
successfully employed in the case of benzil (Abstr., 1888, 549, 597). 
In all cases, however, the result has been negative, the raw product 
obtained in each case being identical. This invariably contained an 
impurity, which could be removed by repeated crystallisation from 
alcohol, benzene, or light petroleum, the melting point being 


formule , Should exist, the author has 
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finally found to be 153—154° instead of 140°, as given by Beckmann 
and Wegerhoff. That this impurity does not represent the second 
oxime is shown by the fact that acetic anhydride converts the 
crude product into the acetyl-derivative of paratolylphenylketoxime, 
C,H;C,H;C:N-OAc, which is obtained quite pure by one recrystal-. 
lisation from alcohol. It forms large lustrous prisms melting at 
123—124°. It cannot be assumed that an intramolecular change of 
the second oxime by means of acetic anhydride takes place, as even 
the unstable benzil-y-dioxime undergoes no such change with this 
reagent. The impurity is probably due to the unstable nature of 
the oxime, which decomposes, as already mentioned by Beckmann 
and Wegerhoff, even on remaining exposed to the air. 

An attempt to bring about an intramolecular change in the oxime 
by treating it with alcohol at a high temperature likewise gave nega- 
tive results. H. G. C. 


Formation of Dibenzyl-derivatives. By O. Poprpz (Ber., 23, 
113—118).—Ethyl cyanodiphenylsuccinate, 


COOEt-CHPh-CPh(CN)-COOEt, 


is formed, together with ethyl diphenylsuccinate, when ethyl phenyl- 
chloracetate or ethyl phenylbromacetate is digested with an alcoholic 
solution of potassium cyanide (2 mols.), until the odour of hydrogen 
cyanide is no longer perceptible. (Compare Franchimont, this 
Journal, 1873, 390.) The solution is then extracted with ether, and 
the product repeatedly recrystallised ; the yield is 4 per cent. of the 
ethyl salt employed. It separates from alcohol in prisms, melts at 
105°, and is readily soluble in hot alcohol, ether, benzene, chloroform, 
and glacial acetic acid, but only sparingly in cold alcohol, and in- 
soluble in water. When treated with sodium in alcoholic solution, it 
is converted into ethyl diphenylsuccinate. The corresponding methyl 
salt, C,gH,,O,N, obtained in like manner from methyl phenylchlor- 
acetate, crystallises from alcohol in colourless piates, and melts at 
101°. The amyl salt, C~H;,0,N, is an oil. 

The compound COOKt-CH Ph-CPh(CONH,)-COOEt, is obteined 
when ethyl cyanodiphenylsuccinate is heated for a short time at 
50—60° with concentrated sulphuric acid. It crystallises from a 
mixture of benzene and light petroleum in needles and melts at 157°. 
The free acid, C,,H,,0;N, prepared by heating the ethyl salt at 100° 
with hydrochloric acid, crystallises from benzene and alcohol, melts 
at 190°, and is insoluble in water. When boiled with alcoholic potash, 
it is converted into diphenylsuccinic acid. F. S. K. 


The Euxanthone Group. By C. Grarsz (Annalen, 254, 265— 
303; compare Abstr., 1887, 272; 1889, 886).—In this paper the 
author gives a more complete account of his investigations on 
euxanthone and its derivatives. 

Piuri (purrée) or Indian-yellow is obtained in Bengal from the urine 
of cows which are fed exclusively on the leaves of the mango tree and 
water; the urine is heated, the precipitated dye separated and dried. 
The fact, observed by Kostanecki (Abstr., 1887, 272), that euxanthone 
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is converted into euxanthic acid in the animal organism, shows that 
mango-leaves contain some substance nearly related to euxanthone. 

The author’s analyses of very pure samples of piuri gave the fol- 
lowing results in percentages:—Euxanthic acid, 51;. silica and 
alumina, 15; magnesium, 4%; calcium, 3°4; water and volatile sub- 
stances, 39. His analyses differ from those of Stenhouse and Erdmann 
in showing the presence of considerable quantities of calcium. The 
poorer qualities contain a considerable quantity of euxanthone, partly 
in the free, partly in the combined state. The euxanthic acid and 
the euxanthone in piuri can be estimated and isolated as follows :— 
The dye is triturated with dilute hydrochloric acid until the whole 
has assumed the bright yellow colour of the free acid; it is then 
washed well with cold water to remove inorganic compounds, and the 
euxanthic acid extracted with a solution of ammonium carbonate ; 
the residual euxanthone is dissolved in soda, reprecipitated with an 
acid, and dried at 100°. 

Euxanthic acid melts at about 156—158°, but immediately after- 
wards begins to decompose, so that the melting point is difficult to 
observe. It forms two series of salts, of the composition C,,.H,;O,M’ 
and C,,H;O;,M', respectively. The magnesium salt, when dried in 
the air, has the composition C,,.H,,O,.Mg + 5H,O. 

Accepting Schmiedeberg and Meyer’s view of the constitution of 
glycuronic acid, the constitution of euxanthic acid may be expressed 
by the formula 


OH-C.H.< (9 >CoHs0-CH(OH)-[CH(OH)],COOH. 


In accordance with this view, the decomposition of euxanthic acid 
into glycuronic acid and euxanthone may be represented by the equa- 
tion CH, O01, = C,,;H,O, + C,H, 0. 

In this decomposition the atomic complex [CH(OH)], would be 
converted into the aldehyde-group, with elimination of 1 mol. H,O, 
a view which would account for the fact that the decomposition of 
euxanthic acid takes place without the addition of the elements of 
water. The constitutional formula given above would also explain 
why euxanthic acid does not reduce Fehling’s solution, whilst the liber- 
ated glycuronic acid does so. Glycuronic acid combines readily with 
phenylhydrazine ; euxanthic acid, on the other hand, is not acted on 
even when heated with phenylhydrazine in alcoholic solution for two 
hours at 100°. 

The hydroxyxanthone (m. p. 146°) prepared by Michael (Abstr., 
1*84, 310), by heating salicylic acid and resorcinol with zinc chloride, 


has the constitution C.Hi<(,9>C.HsOH [0: OH = 2: 6]; this same 


compound can be prepared by heating salicylic acid and 8-resorcylic 
acid with acetic anhydride. It is not acted on by hydroxylamine, or by 
phenylhydrazine, and when heated with zinc-dust it gives diphenylene- 
methane oxide (m. p. 100°5°). When fased with soda at 250—270° 
it is converted into trihydroxybenzophenone (m. p. 133°). This 
substance combines with phenylhydrazine, yielding a crystalline 


hydrazone, OH-C,HyC(N,HPh)-C.H;(OH):. 
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Erdmann’s statement that euxanthone is converted into trinitre- 
resorcinol (styphnic acid) by nitric acid is confirmed by the author's 
experiments ; considerable quantities of oxalic acid are also formed in 
the reaction. When euxanthone is fused with soda or potash, it yields 
quinol, as previously observed by Baeyer, but resorcinol is also pro- 
duced, and seemingly in about an equal quantity. 

Euxanthone can be prepared by boiling a mixture of -resorcylic 
acid (5 grams), hydroquinonecarboxylic acid (6 grams), and acetic 
anhydride (12 grams) for four hours in a small retort. The whole is 
then distilled, the neck of the retort being placed almost vertically, 
whereon, towards the end of the operation, most of the euxanthone 
sublimes. The acetic acid which passes over towards the end of the 
distillation is saturated with soda, and the solution treated with car- 
bonic acid to precipitate the euxarthone; the sublimed euxanthone 
is dissolved in warm soda, and the filtered solution precipitated with 
carbonic anhydride; the yield of the pure product is 1 gram. 
Euxanthone prepared in this way melts at 240° (corr.), and is identical 
with the natural product (compare Abstr., 1889, 886). When it is 
warmed with water and sodium amalgam, the solution gradually 
becomes lighter in colour, and on adding an acid, a substance is preci- 
pitated which quickly turns violet on exposure to the air, and dissolves 
m concentrated sulphuric acid with an intense red coloration; this 
reaction is characteristic of the naturally occurring euxanthone. The 
diacetyl-derivative melts at 185°. 

f-Isoeuxanthone, prepared from dinitroxanthone (m. p. 260°) gives 
a diacetyl-derivative which crystallises from alcohol in colourless 
needles melting at 175°. 3:6 Isoeuxanthone (m. p. 245—246°) pre- 
pared by Bistrzycki and Kostanecki, gives a diacetyl-derivative, 
C,.H,O.(OAc)., which melts at 124—130°. When isoeuxanthone is 
heated with potash and a little water, it is converted into an euxan- 
thonic acid, which melts at about 200°, being reconverted into iso- 
euxanthone. F. S. K. 


ac.-Tetrahydro-f§-naphthol and Secondary Closed Chain Al- 
cohols. By E. Bampercer and W. Loprer (Ber., 23, 197—213).— 
ac.-Tetrahydro-B-naphthol, CoH,OH, is prepared by gradually adding 
20 grams of sodium shavings in quantities of 4—5 grams to a boiling 
solution of 10 grams of f-naphthol in 200 grams of amyl alcohol, 
and heating until the whole is dissolved. The hot solution is poured 
into water and the alcoholic layer separated, washed several times 
with aqueous soda to remove as much ar.-tetrahydro-8-naphthol and 
unuttacked S-naphthol as possible, then with water, and finally with 
dilute hydrochloric acid, and distilled under the ordinary atmospheric 
pressure until the temperature rises to 150—160° ; the distillation at 
higher temperatures being conducted in a vacuum. The fraction 
boiling at 160—205° under a pressure of 40 mm. is a viscid, orange- 
yellow oil, and contains the whole of the “alicyclic” derivative 
together with noteworthy quantities of ar.-tetrahydro-§-naphthol and 
8-naphthol. The 8-naphthol and the greater portion of the “aro- 
matic” derivative can be removed by mixing the fraction with 
15 per cent. aqueous soda and steam-distilling until the distillate 
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dissolves completely in aqueous soda. The oily ac.-tetrahydro-p- 
naphthol is extracted from the distillate by ether, and freed from the 
last traces of the “aromatic” derivative by treatment with a solution 
of diazotised sulphanilic acid in aqueous sodium carbonate ; this con- 
verts the latter derivative inte an azo-dye insoluble in ether, but is 
without action on the former. The yield amounts to about 30 per cent. 
by weight of the 8-naphthol employed. ac.-Tetrahydro-8-naphthol is a 
colourless, transparent, extremely viscid, non-fluorescent oil with an 
odour resembling that of sage, it boils without decomposition at 264° 
under a pressure of 716 mm., and at 176°5—178° under a pressure of 
53 mm. It is very slightly soluble in water, readily soluble in 
alcohol, ether, benzene, carbon bisulphide, and chloroform, and in- 
soluble in alkalis. 1t does not react with diazo-compounds, and like 
ac.-tetrahydro-f-naphthylamine (Abstr., 1888, 712), yields bydrocin- 
namorthocarboxylic acid on oxidation. On treating its ethereal solu- 
tion with sodium, hydrogen is evolved and the compound is converted 
into the sodium-derivative, behaving therefore like an alcohol under 
similar conditions. When warmed with solid potassium hydroxide, 
it readily yields dihydronaphthalene with the elimination of water. 
Sodium ac.-tetrahydro-B-naphthyl carbonate, CH ,O-CO-ONa, is 
formed by passing carbonic anhydride through a well-cooled ethereal 
solution of the sodium-derivative of the hydronaphthol. It is a 
white, gelatinous, very unstable compound, undergoing decomposition 
on exposure to moist air. Acids decompose it at once with the evolu- 
tion of carbonic anhydride and separation of the hydronaphthol. 
ac.-Tetrahydro-B-naphthyl acetate, CHsCO-OCyHy, is obtained by 
heating the hydronaphthol either with 3—4 times the quantity of acetic 
acid for some hours at 140—150", or, better, with acetic anhydride, to 
which some fused sodium acetate has been added. It is a pale-yellow, 
extremely viscid oil with a fruity odour, and boils at 169° under a 
pressure of 34mm. When distilled under atmospheric pressure, it 
boils at 268—280°, with partial decomposition into acetic acid aud 
dihydronaphthalene. 
ac.-Tetrahydro-p-naphthyl benzoate, COPh‘OC,»Hn, prepared by 
heating the hydronaphthol with benzoic acid at 170° for 48 hours, 
crystallises from alcohol in well-formed, lustrous tablets, melts at 
62—63°, boils at 254—255° under a pressure of 40 mm., but decom- 
poses partially into dihydronaphthalene and benzoic acid when distilled 
under atmospheric pressure; it is readily soluble in benzene, chloro- 
form and warm alcohol, sparingly soluble in hot light petroleum. 
_ a.-Tetrahydro-B-naphthyl chloride, CHCl, is obtained by warm- 
ing the hydronaphthol with about 10 times its weight of concentrated 
hydrochloric acid. It was not, however, found possible to purify the 
product by distillation, since it decomposes on heating into dibhydro- 
naphthalene and hydrogen chloride. When ac.-tetrahydro-f-naphthol 
is treated at the ordinary temperature with colourless, fuming 
hydriodic acid (sp. gr. = 1°9), an oil is obtained which seems to be 
the corresponding iodide, but like the chloride it decomposes on dis- 
tillation with the elimination of hydrogen iodide. 
ac.-Tetrahydro-B-naphthyl phenylcarbamate, NHPh:CO-OC»Hn, 
formed by treating the hydronaphthol with phenyl cyanate at the 
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ordinary temperature, crystallises in tufts of silky needles, melts at 
98°5°, and is readily soluble in ether, benzene, chloroform, and boil- 
ing light petroleum. 

Sodium ac.-tetrahydro-B-naphthylxanthate, CyH,O-CS-SNa, is 
readily prepared by treating the ethereal solution of the sodium de- 
rivative of the hydron:phthol with carbon bisulphide, and forms an 
ochre-yellow mass which dissolves readily in water and closely re- 
sembles sodium ethylxanthate in properties. From the aqueous 
solution, copper sulphate precipitates the brownish-black cupric salt, 
and this, like cupric ethylxanthate, slowly undergoes change into the 
ochre-yellow cuprous salt, CyH,O-CS:SCa, which crystallises from 
carbon bisulphide in bright-yellow crusts. 

ac.-Tetrahydro-f-naphthol, like borneo] and menthol, gives the re- 
action, therefore, of a true secondary alcohol, and a comparison of the 
properties of the three compounds makes it evident that hydroxy]l- 
radicles can assume alcvholic functions not only in open but also, under 
certain conditions, in closed chain compounds. Like ac.-tetrahydro- 
B-uaphthol, borneol and menthol (compare Arth, Abstr., 1886, 892) 
form chlorides which readily decompose into hydrogen chloride and 
camphene and menthene respectively, both readily eliminate water 
with the formation of camphene and menthene respectively, both 
yield xanthic acids resembling ethylxanthic acid in properties (com- 
pare Bamberger and Lodter, this vol., p. 516), and menthol benzoate 
decomposes partially into mentliene and benzoic acid on distillation. 
It is noted that the oxidation-products of these three compounds— 
hydrocinnamorthocarboxylie acid, camphoric acid, and oxymenthylic 
acid respectively—contain the same number of carbon-atoms as the 
sabstances from which they are derived, thus differing from those of 
open chain secondary alcohols; such a difference, however, is only to 
be expected in the case of closed chain secondary alcohols. It is 
especially noteworthy that the products of partial oxidation in both 
closed and open chain secondary alcohols are ketones: borneol and 
menthol are known to give camphor and menthone on oxidation, and 
the authors have obtained evidence which points to the formation of 
an unstable ketone when ac.-tetrahydro-S-naphthol is oxidised by 
means of potassium dichromate and sulphuric acid, since, in addition 
to phthalic acid and hydrocinnamorthocarboxylic acid, a neutral oil 
is formed in small quantity which is readily volatile with steam and 
yields a well crystallised, nitrogenous compound on treatment with 


phenylhydrazine. W. P. W. 


ar.-Tetrahydro-z-naphthol. By E. Bampercer and F. Borpr 
(Ber ,23,215—218).—ar.-Tetrahydro-a-naphthoi,C,H,,OH, is obtained 
as the sole product when a-naphthol in amyl alcohol solution is reduced 
with sodium, and is isolated by pouring the amy] alcohol sulution into 
wuter, separating the alcoholic layer which contains the greater 
part of the product in the form of sodium salt, distilling off the 
alcohol, dissolving the yellowish-brown residue in water, acidifying, 
and extracting with ether; the ether is then removed by distillation 
and the resulting tetrahydro-a-naphthol purified by distillation under 
the ordinary pressure. It crystallises in silvery white tables re- 
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sembling naphthalene in appearance, melts at 68°5—69°, boils at 
264°5—265°5° under a pressure of 705 mm. and is therefore identical 
with the product obtained from ar.-tetrahydro-a-naphthylamine by 
the diazo-reaction (compare Bamberger and Althausse, Abstr., 1888, 
960). Adipic acid could not be obtained by oxidising the compound ; 
cautious oxidation with potassium permanganate resulted only in 
the formation of oxalic and phthalic acids. On ethylation, it yields 
ar-tetrahydro-a-ethozynaphthalene, CyH,OEt, a viscid, heavy oil 
which distils at 259° under a pressure of 705 mm. and has a pleasant 
odour. 

Phenylazo-ar.-tetrahydro-a-naphthol, N,Ph°CjH°'OH, prepared by 
the action of diazobenzene chloride on ar.-terahydro-a-naphthol 
in alkaline solution, crystallises from alcohol in beautiful, cantha- 
rides-green tablets showing a metallic lustre, and is insoluble in 
water, sparingly soluble in benzene, soluble in acetic acid, and readily 
soluble in chloroform. 

Sulphophenylazo-ar.-tetrahydro-2-naphthol, SOsH-CoHyNeCiH OH, 
forms scarlet-red flocks. The sodium salt crystallises in orange-red 
scales showing a bronze lustre. W. P. W. 


Derivatives of Nitro-s-naphthaquinone. By R. Zagrriine 
(Ber., 23, 175—180).—Nitronaphthaphenazine, CgHy-N2:CyHsNO2, is 
produced by treating nitro-8-naphthaquinone (1 mol. prop.) dissolved 
in acetic acid with a solution of orthophenylenediamine hydrochloride 
(1 mol. prop.) and sodium acetate (2 mol. prop.) in dilute acetic 
acid. It crystallises from a mixture of phenol and acetic acid in well- 
formed, greenish-yellow prisms, melts at 221—222°, and is sparingly 
soluble in alcohol, benzene, ether, and acetic acid, insoluble in light 
petroleum. It dissolves in concentrated sulphuric acid with a 
carmine-red colour, and is precipitated unchanged from the solution 
on addition of water. Amidonaphthaphenazine, C>Hy:N2:CiHs NH;, is 
formed when the nitro-derivative is reduced by heating with alco- 
holic ammonium sulphide for 2 hours at 100°, and crystallises 
from aniline in small, dark brownish-red crystals which yield a 
cherry-red powder. It sublimes in woolly, carmine-red flocks con- 
sisting of microscopic hair-like needles, melts at 191°, and is spar- 
ingly soluble in alcohol and ether, more soluble in benzene, and 
readily soluble in boiling aniline and phenol; the solutions, unlike 
those of the majority of eurhodines, are destitute of fluorescence. 
Concentrated sulphuric acid dissolves it with a brown colour, and 
the solution becomes yellow on dilution with water. The hydro- 
chloride is sparingly soluble in boiling water, and, like all the salts 
of the base, is yellow in colour. 

Nitro-B-naphthaquinol, NO.CjH;(OH)2, is best prepared from 
the quinone by reduction with stannous chloride and hydrochloric 
acid (Groves, T'rans., 1884, 299), the yield amounting to 95 per cent. 
of that theoretically possible. Jt can also be obtained by dissolving 
powdered nitro-8-naphthaquinone in a saturated aqueous solution of 
sulphurous anhydride, and concentrating the solution on a water- 
bath to the crystallising point; the yield by this method, however, 
amounts only to about 60 per cent. of the theoretical, owing tu the 
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carbonisation which occurs in concentrated solutions by the action of 
the sulphuric acid formed in the reduction. In view of the fact that 
nitro-8-naphthaquinol is almost insoluble in water, and that ether 
extracts nothing from the orange-red sulphurous acid solution, the 
author suggests that the quinol may combine either with sulphurous 
or sulphuric acid, forming a soluble compound which decomposes 
into its constituents when its solutions are concentrated. Nitro- 
f-naphthaquinol is also obtained on treating the quinone with 
phenylhydrazine, and in this reaction benzene, azobenzene, aniline, 
and nitrogen constitute the decomposition-products of the hydrazine. 
It sublimes in beautiful, long, red needles resembling sublimed 
alizarin in appearance, melts at 159°5°, is slightly volatile with steam, 
has an odour recalling that of juglone, and dissolves sparingly in 
boiling water. It is insoluble in cold concentrated sulphuric acid, 
but dissolves in aqueous alkalis forming deep-green solutions which, 
when shaken with air, become brighter in colour and cannot after- 
wards be precipitated by the addition of acids. Carbonic anhydride 
is eliminated when nitro-8-naphthaquinol is boiled in aqueous solu- 
tion with barium or an alkaline carbonate. The quinol has feeble 
tinctorial powers, and with iron mordants gives yellowish-brown, 
with chromium mordants pale indigo-blue, and with aluminium 
mordants red colours which are not fast to soap. 

Nitro-8-naphthaquinone reacts with hydroxylamine in the cold 
forming a pale-yellow, hygroscopic additive-compound, 


NO.C »H,0.,NH,O H, 


which melts at 140—141° with decomposition, and decomposes into 
nitro-8-naphthaquinol with the evolution of nitrogen when boiled 
with acetic acid, phenol, alcohol, or water. W. P. Wz. 


Di-s-naphthylketone Oxide. By A. Cravus and W. Ruppet (J. 
pr. Chem. [2], 41, 48—54).—Di-s-naphthylketone owide, CO:(CoH¢)2:0, 
is obtained when ethylidene di-8-naphthyl oxide (Abstr., 1887, 271) 
is dissolved in boiling glacial acetic acid (10 grams in 150 grams), 
and a glacial acetic solution of chromic acid (15 grams in 100 grams) 
added thereto; after 10 minutes’ heating, the mixture is cooled, when 
the oxide crystallises. It forms light-grey, silvery leaflets which 
melt at 149° (uncorr.), and sublime at a higher temperature in 
slender, colourless needles which soon become yellowish-grey; it 
dissolves in the usual solvents except water. It is not changed by 
concentrated hydrochloric acid or by alcoholic potash, and forms no 
compound with phenylhydrazine. 

Dinitrodi-p-naphthylketone oxide, obtained by nitrating the above, is 
precipitated on adding water to its solution in strong acid as an 
amorphous powder which aggregates at 268°, and is insoluble in all 
solvents except nitrobenzene, from which it is precipitated by alcohol 
in leaflets melting at 275° (uncorr.). By reduction, it yields crystals 
of an amido-compound (?) melting at 182°. 

Barium di-B-naphthylketoneoxidedisulphonate was obtained by sul- 
phonating the oxide, &c. 

Dibromodi-B-naphthylketone oxide crystallises in beautiful, lustrous 
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needles which melt at 181° (uncorr.), and are soluble in ether, acetone, 
and glacial acetic acid. 

Methylene-di-B-naphthyl oxide, CH2-(CyHe¢):-O, is the product of the 
reduction of the ketone oxide; it crystallises in small, lustrous, 
yellowish needles melting at 165° (uncorr.), and soluble in the usual 
solvents. When the reducing agent is concentrated hydriodic acid 
and the temperature 18)°, a dinaphthylmethane is obtained : this forms 
glittering leaflets which melt at 137° (uncorr.), and are soluble in 
hot alcohol and ether; it is not identical with Richter’s dinaphthyl- 
methane (Abstr., 1881, 281). A. G. B. 


Decomposition of ac.-1: 4’-Tetrahydronaphthylenediamine 
into its Optically Active Components. By KE. Bampercer (Ber., 
23, 291—292).—The lwvo-rotatory modification of ac.-1 : 4’-tetra- 
hydronaphthylenediamine is obtained by concentrating an aqueous 
solution of the hydrogen tartrate of the optically inactive base to a 
thick syrup, and adding a minute fragment of conine dextrotartrate. 
Slender needles of the salt of the levo-rotatory modification at once 
begin to crystallise out. The hydrochloride crystallises in trans- 
prent, compact, lustrous prisms, and in aqueous solution has a 
specific rotatory power of [a]p = — 7° 29’ 50”. 

The hydrogen salt of the dextro-rotatory modification forms lustrous 
needles which crystallise with extreme slowness from the syrupy 
mother liquor. The hydrochloride in aqueous solution has a specific 


rotatory power of [a]p = + 8°8' 49”. W. P. W. 


Homologues of Anthracene and Anthraquinone. By K. 
Exss (J. pr. Chem. [2], 41, 1—32 and 121—151).—'his paper con- 
sists chiefly of descriptions of the preparation of the methylanthra- 
cenes and methylanthraquinones, together with their dicarboxylic 
acids, given in greater detail than heretofore (compare Abstr., 1885, 
261; 1886, 461, 557; 1887, 841, 940). 

B-Methylanthracene melts at 199—200° and 8-methylanthraquinone 
(Abstr., 1886, 557, 1029) at 176—177°. 

The ammonium, calcium, lead, and silver salts, and the anhydride 
both of 2 : 3-anthraquinonedicarboxylic acid and of 2 : 3-anthracene- 
dicarboxylic acid are described; the salts are all anhydrous, amor- 
phous precipitates. 

When 1 : 3-dimethylanthracene is treated with bromine in carbon 
bisulphide, a crystalline dibromo-1 : 3-dimethylanthracene is produced ; 
it melts at 175°—180° with decomposition. 

“ Metadimethylanthracylene” is the name given by the author to 


the hydrocarbon C,H, = C,H,:C.H: CH, [CH,: Me = 1:8], ob- 
C,H.Me 


tained by reducing 1 : 3-dimethylanthraquinone with zinc-dust and 
ammonia (Abstr., 1887, 841). When treated with bromine, it yields 
a crystalline dibromo-derivative, CjsHiBr,, melting at 175°, soluble in 
acetone and in carbon bisulphide, and converted by nitric acid into 
1 : 3-anthraquinonedicarboxylic acid, and by alcoholic potash into 
1 : 3-dimethylanthranol ; the latter crystallises in slender, colourless 
needles which melt at 155°. 
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The ammonium, potassium, sodium, calcium, bariwm, lead, copper, 
and silver salts, and the chloride of 1 : 3-anthraquinonedicarboxylic 
acid are described ; as are also the ammonium, copper, and silver salts, 
and the chloride of 1 : 3-anthracenedicarboxylic acid. 

1 : 4-Dimethylanthraquinone has been prepared by Gresly (Abstr., 
1886, 1029); it melts at 118—119°. When reduced by zinc-dust and 
ammonia, it yields a hydrocarbon, C,H, (compare above), which 
crystallises in leaflets melting at 63°, and gives a picrate which melts 
at 129°. 

1 : 4-Anthraquinonedicarborylic acid, obtained by oxidising 1 : 2-di- 
methylanthraquinone with nitric acid, forms crystals which are still 
solid at 300°, and are insoluble in water, but soluble in alcohol; its 
alkali salts, and its caletum, lead, and silver salts are described. 
1 : 4-Anthracenedicarboaylic acid, obtained by reducing the preceding 
compound, separates from alcohol on dilution as a light-brown, crys. 
talline powder melting at about 320°; its aikali salts and its calcium, 
lead, and silver salts are described. 

1:2: 4.Trimethylanthracene (Gresly, Abstr., 1886, 1029), when 
added to a solution of picric acid in benzene, forms a picrate which 
crystallises in brownish-red needles melting at 145°, and immediately 
decomposed by alcohol. 

Gresly’s method for obtaining 1 : 2: 4-trimethylanthraquinone 
(loc. cit.) is best carried out as follows :—-Pseudocumoylorthobenzoic 
acid (10 grams) is shaken with strong sulphuric acid (100 c.c.) and 
slowly heated to 115°, at which temperature it is kept for one hour; 
it is then cooled to 70—80° and phosphoric anhydride (10 grams) 
added, the temperature being again raised to 115—120° and kept 
there for two hours, after which the mixture is allowed to cool and 
poured into much water. The precipitated quinone is washed with 
cold water, hot aqueous soda solution, and hot water, dissolved in 
xylene, and precipitated by absolute alcohol. Thus obtained, it forms 
long, yellow needles which melt at 162—163° and sublime. 


“ Trimethylanthracylene,” CyHu, = C.H:C,H<¥ Hy 


tained when 1: 2: 4-trimethylanthraquinone is reduced with zinc- 
dust and ammonia; it crystallises in colourless leaflets which melt at 
64°. Its picrate forms dark-red needles melting at 134°. When 
brominated, it yields a dibromo-derivative, C\;H,.Br,, which erystal- 
lises in yellow, transparent prisms melting at 105° with decomposi- 
tion, and sparingly soluble in alcohol. 

Anthraquinone-1 : 2: 4-tricarborylic acid, prepared hy oxidising 
1: 2: 4-trimethylanthraquinone with dilute nitric acid according to 
the method already given, crystallises in yellowish-white nodules not 
melting or decomposing at 320°, and soluble in alcohol, but nearly 
insoluble in water. The ammonium salt was not obtained pure, but 
the monosodium salt (with 2 mols. H,O), the disodium salt (with 3 
mols. H,O), the normal sodium salt, and the normal calcium, copper, 
lead, and silver salts are described ; the ethyl salt forms small, lustrous, 
yellow leaflets melting at 125°. 

Anthracene-1 : 2 : 4-tricarboxylic acid is made by reducing the pre- 
cediug acid with zinc-dust and ammonia ; it is a deep yellow precipi- 
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tate, insoluble in water, but soluble in light petroleum, benzene, and 
alcohol ; at 260° it yields a red sublimate, apparently an anhydride. 
The alkali salts and the silver salt have been obtained. 

There are two nitro-1 : 2 : 4-trimethylanthraquinones, designated by 
the author as I and II. 

I is obtained when 1: 2: 4-trimethylanthraquinone (5 grams) is 
dissolved in strong sulphuric acid (100 grams) at the ordinary tem- 
perature, and powdered potassium nitrate (2°2 grams) gradually 
added; the mixture is allowed to remain for some hours and then 
poured into much water. The nitro-derivative is thus separated as a 
red powder, freely soluble in boiling benzene and xylene, which 
deposit it as an impure, crystalline mass melting with decomposition 
at 195—200°. The corresponding fricarborylic acid forms small 
crystals which melt with decomposition at 308—310°, and are soluble 
in most solvents except water; its three sodium salts, and its neutral . 
calcium, strontium, barium, nickel, cobalt, leal, copper, and silver salts 
were obtained. The corresponding amido-tricarboaxylic acid crystal- 
lises in small, dark-red leaflets melting at 210°, and soluble in hot 
water and in alcohol. 

II is formed when 1: 2: 4-trimethylanthraquinone (5 grams) is 
dissolved in nitric acid of sp. gr. 1°52 (100 c.c.), cooled by ice, and, 
after six hours, poured into much water; it is a pale-red powder, 
soluble in glacial acetic acid, benzene, and xylene; it cannot be 
purified, and decomposes at 180°. The corresponding tricarboaylic 
acid forms a dubiously crystalline, red-yellow powder, soluble in 
alcohol and benzene, and melting with decomposition between 360° 
and 370°; its three sodium salts, its calcium, barium, strontium, nickel, 
lead, and silver salts were obtained ; the copper salt forms red needles 
dissolving in ammonia with a red colour, whereas the copper salt of 
the I-tricarboxylic acid forms green needles soluble in ammonia 
with an emerald-green colour. The corresponding amido-tricarbozylic 
acid crystallises in deep-red leaflets melting at 255°, soluble in water 
and alcohol. The corresponding wmido-quinone forms a red precipitate, 
which is obtained as a crystalline mass by decomposing its saturated 
alcoholic solution with water; it melts at 154—155°, and sublimes in 
slender, lustrous, dark-red needles. 

Dinitro-1 : 2 : 4-trimethylanthraquinone is the ultimate product of 
the action of nitric acid (sp. gr. 1°54) on the above quinones; it is a 
dark-yellow powder, soluble in boiling glacial acetic acid, benzene, 
and xylene, and melting with decomposition between 240 and 260°. 
The corresponding tricarboxylic acid and its silver salt were obtained. 

2: 1': 4’-Trimethylanthroquinone, obtained by oxidising 2: 1’ : 4’- 
trimethylanthracene (Abstr., 1887, 941) with chromic acid in glacial 
acetic solution, crystallises in yellow needles which melt at 184° and 
sublime ; it dissolves sparingly in alcohol. When it is oxidised with 
chromic acid, a mixture of di- and tricarboxylic acids is produced ; 
the silver dicarborylate was obtained. 

3:1': 3'-Trimethylanthracene, obtained by the condensation of 
dimetaxylyl ketone (Cosack, Diss., Freiburg 1. B., 1889; compare 
Abstr., 1887, 941), melts at 222°, and is sparingly soluble in alcohol 
and light petroleum, but more freely in other solvents. When 
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brominated in carbon bisulphide solution, it yields y-dibromo-3: 1’ : 3’- 
trimethylanthracene, C,H,Me,:C,Br,:CsH;Me, which crystallises in 
leaflets melting at 142°. 

3: 1': 3'-Trimethylanthraquinone crystallises in yellow needles 
melting at 190°, subliming and soluble in glacial acetic acid, and 
sparingly in alcohol ; the corresponding tricarboxylic acid crystallises 
in yellow leaflets nearly insoluble in water and melting above 300°; 
its ammonium and barium salts are described. 

Phenylbenzoylorthobenzoic acid, COOH:C,H,yCO-C,H,Ph, is obtained 
by heating diphenyl with phthalic anhydride in the presence of 
aluminium chloride in light petroleum (b. p. 90—1LO00°); the 
petroleum is distilled off with steam, and the residue dissolved in 
weak soda solution and fractionally precipitated by hydrochloric 
acid; the flocks thus obtained are crystallised from alcohol, when 
. only the first portions that come down are crystalline, the rest sepa- 
rating as flocks; the last portions, therefore, are dissolved in weak 
ammonia and converted into the copper salt by adding copper sulphate 
and evaporating off the ammonia ; from the copper salt the acid is sepa- 
rated by hydrogen sulphide. It crystallises in small, yellowish-white 
needles melting at 225°, and is sparingly soluble in light petroleum, 
but soluble in other solvents. The ammonium, nickel, copper, lead, and 
silver salts are described, as are also the sulphonic acid-derivative and 
its bariwm salt. 

When phenylbenzoylorthobenzoic acid is heated with zinc-dust and 
ammonia, phenylbenzhydrylorthobenzoic lactone, 


c0< 0 CH-C.H.Ph, 


is formed; it crystallises in colourless nodules, and melts at 204°; 
when heated to a higher temperature, a part sublimes, the sublimate 
melting at 205—206°; it is soluble in most solvents. By carrying 
the reduction still further, phenylbenzylorthobenzoic acid, 


C,H,Ph-CH,°C,H,COO H, 


is obtained ; it forms well-formed, colourless, or slightly red crystals 
which melt at 184—185° without decomposition, and are soluble in 
alcohol and in ether ; the silver salt was obtained. A. G. B. 


Truxene- and Truxone-derivatives. By C. Lizpermann and 0. 
Bereamt (Ber., 23, 317—322; compare Abstr., 1889, 698, and 
Hausmann, ibid., 1172).—The quinone-like compound obtained by 
oxidising truxene is identical with tribenzoylenebenzene (Gabriel and 
Michael, Abstr., 1878, 734). The molecular formula of truxone has 
not yet been ascertained, but it is probably a tribenzoylenehexahydro- 
benzene (C,H,O);. 

When truxone is boiled with hydroxylamine in glacial acetic acid 
solution, it is gradually but completely converted into a colourless, 
insoluble powder which contains nitrogen; this compound is only 
very sparingly soluble in boiling alkalis, and is, probably, the anhy- 
dride of the oxime. When heated at 100° for a short time with con- 
centrated sulphuric acid, it is converted into the oxime, which is 
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precipitated on adding water. The oxime is, however, unstable, and 
is almost completely reconverted into the anhydride when it is dried. 
The acetyl-derivative, (Cy,Hs.N-OAc);, can be obtained by boiling the 
oxime with acetic anhydride. It crystallises in sinall needles, melts 
at 261°, and is moderately easily soluble in glacial acetic acid; when 
boiled with alcoholic potash, or when heated at 100° with concen- 
trated sulphuric acid, it is reconverted into the oxime. 
Dihydrodiphenylenehydroxyanthraquinone, 


cHpn<©3:CSon coc Os —— 500, 
CH,-C C,H,(OH) 


is formed when truxone is melted with potash (12—15 parts). When 
the resulting deep-blue mass is treated with a little water, a small 
quantity of a purple-red dye passes into solution. On boiling the 
residue with a large quantity of water, a deep-blue solution is 
obtained, and on acidifying, the hydroxy-quinone is precipitated. It 
crystallises from glacial acetic acid or acetic anhydride in slender, 
dirty-yellow needles, melts at 266°, and is only sparingly soluble in 
ether, alcohol, and benzene. It dissolves slowly in cold alkalis with 
a violet-blue coloration, and in concentrated sulphuric acid forming a 
greenish-yellow solution, from which it is precipitated unchanged on 
adding water. The acetyl-derivative, C.,H,.O,, prepared by boiling 
the hydroxyquinone with acetic anhydride and sodium acetate, 
crystallises from benzene in needles, melts at 180°, and is moderately 
easily soluble in alcohol, benzene, and glacial acetic acid. 
F. 8. K. 


Synthesis of Chrysene and Allied Hydrocarbons. By G. 
Kraemer and A. Spriker (Ber., 23, 84—87).—Klotz found that when 
the vapours of the higher boiling fractions of coal-tar were super- 
heated, considerable quantities of chrysene were formed, but that 
neither mesitylene nor psewdocumene produced it when heated alone. 
He was, however, unable to continue his investigations, and the 
authors have therefore examined the action of heat on other consti- 
tuents of coal-tar. They find that although neither coumarone nor 
naphthalene yield chrysene when heated alone, it is produced in con- 
siderable quantity when their mixed vapours are passed through a 
red-hot tube, water being formed at the same time. The reaction is 
represented by the equation 


C,H. C,H. 
O< Vy, + CoH, = CwHe< La, 


Further experiments showed that the power of coumarone to 
condense with hydrocarbons is not confined to naphthalene. When 
the mixed vapours of benzene and coumarone are passed through a 
red-hot tube, phenanthrene is formed. 

It is thus probable that coumarone may play an important part in 
- formation of many of the condensed hydrocarbons found in coal- 
ar. L. T. T. 


+ H,0. 


Researches on the Constitution of 8-Nitrocamphor and of 
a-Chioronitrocamphor. By P. Cazensuve (Bull. Soc. Chim. [3], 2, 
2m 2 
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705—710).—The reduction of a-chloronitrocamphor by the zinc- 
copper couple yields a@-nitrocamphor as the principal prodact, 
whereas reduction by sodium determines the formation of the 
B-derivative (compare Abstr., 1887, 842—970). 

a-Chloronitrocamphor (100 grams) dissolved in boiling toluene 
(400 grams) is reduced with the theoretical amount of sodium, the 
precipitate formed is exhausted with alcohol, and from the solution 
silky needles of sodium 8-nitrocamphorate separate on spontaneous 
evaporation of the solvent ; these are identical with the product ob- 
tained from 8-nitrocamphor, but differ from that yielded by a-nitro- 
camphor in producing an ochreous-red precipitate with ferric 
chloride, the a-derivative giving a blood-red coloration. An acetyl- 
derivative of this sodium salt exists. §-Nitrocamphor is formed by 
the action of hydrochloric acid on its sodium compound, and crystal- 
lises from light petroleum in white, badly-defined crystals, which melt 
at 83—84° (the melting point, 97°, previously given, being incorrect) ; 
it is perhaps identical with the nitrocamphor prepared by Schiff 
(Abstr., 1880, 891) from bromonitrocamphor. 

f-Nitrovcamphor differs from the a-derivative in giving Lieber- 
mann’s reaction, and when it is treated with concentrated potash, 
potassium nitrite is formed ; hence it appears to be a nitroso-deriva- 


C(OH):NO . as 
tive, CSHu< io ) , and the author thinks that it is formed by an 
intramolecular change from the 2-compound, which is a nitro-deriva- 
tive, C,H <r 
ive, stlig rere) . 

a-Chloronitrocamphor is probably a chloroxynitroso-derivative, as it 
also gives Liebermann’s reaction with phenol and sulphuric acid, and 
when treated with potash lye yields potassium nitrite at a lower 
temperature than that at which potassium nitrate is reduced ; again, 
when boiled in strong alcohol with finely-divided zinc, copper, or 
iron, the chlorine-atom is removed, as in the case of hexachlorophenol, 
and two isomeric zinc salts are produced corresponding with the 

C(OM):-NO CM:NO. 
general formule C,Hu< io ) and C,Hy< ( 0 , 
T. G. N. 


New Bases derived from Camphor: Camphamines. By P. 
Cazeneuve (Bull. Soc. Chim. [3], 2, 715—717)—On heating a- 
chlorocamphor (5 grams) with saturated aqueous ammonia (20 
grams) in sealed tubes at 180° for 24 hours, a black mass is formed ; 
this is dissolved in acetic acid at 100°, and to the solution, after 
precipitation and filtration of the unaltered chlorocamphor by addition 
of water, an excess of potassium carbonate is added, and the pre- 
cipitated base is extracted with ether. 

The base is removed from its solution in ether by agitation with 
water acidified with hydrochloric acid, and is precipitated by aqueous 
ammonia, and after washing dried in a vacuum; the yield is about 
2 per cent. 

This camphamine, C\H,,;O-NH,, crystallises from light petroleum 
in radiating groups of needles, melts at 180°, and has the odour of 
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old tobacco; it is insoluble in water, but is soluble in alcohol, ether, 
and chloroform, and also in weak acids, from which its corre- 
sponding salts crystallise ; the hydrochloride forms long, colourless 
needles. Unlike the base obtained from camphor by Schiff (Abstr., 
1880, 892), this does not reduce Fehling’s solution, and is unattacked 
by acetic chloride. 

From the chlorocamphor obtained by acting on camphor with 
hypochlorous acid, an isomeric base may be obtained in like manner. 
This is not crystalline, and is unstable. 

Both these bases are precipitated by the ordinary reagents for 
alkaloids. T. G. N. 


Camphorie Acid. By E. Bampercer (Ber., 23, 218—219).— 
Camphorice acid does not unite with hydrogen bromide even when 
heated at 120° with a solution saturated at 0°, and is only attacked 
with great difficulty by potassium permanganate. It cannot, there- 
fore, contain any carbon-atoms united in the same manner as those of 
ethylene, and the author, therefore, believes the usually accepted 
CH,CPr-COOH 


formula of camphorie acid, CH,-CMe-COOH’ 


a derivative of tetramethylene, to be correct. This corresponds with 
the formula (Qn nf h 
e ormula (7 CMe CO or camphor. — HG O. 

Action of Carbon Bisulphide on Menthol and Borneol. By 
KE. Bawpercer and W. Loprer (Ber., 23, 213—215).—The resem- 
blance which exists between both the camphor alcohols and the 
alicyclic $-tetrahydronaphthol has led the authors to examine the 
action of carbon bisulphide on menthol and borneol; the results 
obtained show that these alcohols likewise form xanthic acids. 

Menthylxanthic acid, CyH,O-CSSH. To obtain this compound, 
an ethereal solution of menthol is treated with fine slices of 
sodium until no more dissolves, the solution, which contains the 
sodium compound partly in suspension, is then separated from the 
excess of sodium, and carbon bisulphide added; after remaining 
for two hours, the greater part of the ether and unaltered carbon 
bisulphide is distilled off, and the residue shaken with water, which 
takes up the sodium salt of the menthylxanthic acid, unaltered 
menthol remaining dissolved in the ether. Copper sulphate solution 
precipitates a dark-brown amorphous cupric salt, which readily 
passes into the cuprous salt on warming. This is purified by washing 
with water and ether, dissolving in carbon bisulphide, evaporating 
off the greater part of the latter, and adding light petroleum. 
Thus obtained the cuprous salt forms a heavy, yellow, crystalline 
powder. The free acid is obtained from the sodium salt by the 
addition of mineral acids as an unstable oil, which readily decom- 
poses with evolution of hydrogen sulphide. 

Bornylwanthic acid, CyH,O-CSSH, is obtained in a similar manner 
from borneol. Its cuprous salt is, like the corresponding menthyl- 
compound, a heavy, yellow, crystalline powder. “os 


according to which it is 
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Active and Inactive Bornyl Phenylecarbamates and Iso- 
bornyl Phenylcarbamates. By A. Hatter (Compt. rend., 110, 
149—152).—Bornyl phenylearbamates are obtained by the inter- 
action at the ordinary temperature of phenyl isocyanate and a 
camphol in molecular proportion; the hard, compact, crystalline 
mass thus obtained is recrystallised from alcohol. All the bornyl 
phenylearbamates form slender, white needles which dissolve in 
ether, benzene, and toluene, ‘but are only slightly soluble in cold 
alcohol and in light petroleum. The melting point varies with the 
particular camphol from which they are derived. The rotatory 
powers and melting points are given in the following table :— 


Melting point. [a |p. 

Dextrogyrate 2-bornyl phenylcarbamate.. 137°75° +34°22° 
Leevogyrate a-  ,, - ee» 137°25 —34°79 
Leevogyrate p- ,, a -. 1380°05 —56°77 
Racemic —a +a ,, % .- 14000 
Bornyl phenylcarbamate from inactive 

camphol +2 —f 
Bornyl phenylearbamate from inactive 

camphol —a2 +8 + 7°32 


The melting points and rotatory powers of analogous pairs are 
practically identical, but the rotatory power of the p-derivatives is 
higher than that of the isomeric a-derivatives, and as a conse- 
quence the phenylcarbamates from the inactive 28-camphols are active. 
f-Bornyl phenylcarbamate, unlike B-borneol, has the same rotatory 
power in solution in benzene as in alcohol. It would seem that in 


the isocamphols, it is the asymmetrical group :O-CH< OE? which is 


affected by the solvent, and that when this group enters into combin- 
ation the influence of the solvent disappears. C. H. B. 


Apiole. By J. Giysperc (Ber., 23, 323—325; compare Abstr., 
1888, 1206).—Aponic acid is formed when manganese dioxide 
(60 grams) is added, in small portions at a time, to a boiling mixture 
of concentrated sulphuric acid (60 grams), water. (240 grams), and 
isoapiole (6 grams). The whole is boiled for four hours with frequent 
agitation, the boiling solution filtered, and the residue repeatedly 
extracted with boiling water; the acid is extracted from the concen- 
trated filtrate with ether, and purified by dissolving it in ammonia 
and reprecipitating with an acid. It crystallises from boiling water, 
in which it is only sparingly soluble, in small. colourless needles, and 
melts at 252° with decomposition. It is almost insoluble in cold 
water, benzene, and light petroleum, and only sparingly in ether, but 
more readily in hot alcohol and carbon bisulphide ; it dissolves in 
concentrated sulphuric acid forming a colourless solution, from 
which it is reprecipitated unchanged on adding water. 

The composition of this acid is probably either C,H».O; or 
C 4H O<. P 

Apiole does not give an oxidation-product under the conditions 
described above. 
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Aponie acid is not acted on by concentrated hydriodic acid or 
hydrochloric acid at 200°, and it undergoes no change when boiled 
for a long time with a mixture of nitric acid and concentrated 
sulphuric acid. Chromic acid, bromine, chlorine, phosphorous 
chloride, phosphoric chloride, phenylhydrazine, and hydroxylamine 
have no action on aponic acid. The calcium salt is a colourless, 
granular powder, sparingly soluble in cold but more readily 
soluble in boiling water. The barium salt separates from dilute 
alcohol in the form of a colourless, granular powder. The silver 
salt is colourless, and could not be obtained in a crystalline con- 
dition. The ethyl salt, prepared from the silver salt, crystallises 
from boiling water in long, slender needles, melts at 119—120°, and 
is moderately easily soluble in most ordinary solvents, but insoluble 
in alkalis. It dissolves in concentrated sulphuric acid, forming a 
colourless solution, but is reprecipitated unchanged on adding 
water; it is not acted on by phenylhydrazine or by hydroxylamine, 
but it seems to be decomposed by boiling water. 

The analyses of the salts gave results which leave the composition 
of the acid undecided. F. 8S. K. 


Diastase. By C. J. Livryer and F. Ecxnarpr (J. pr. Chem. [2], 
41, ¥lI—96 ; compare Abstr., 1886, 386; 1887, 165; 1888, 497).— 
To settle whether malt diastase and the ferment of ungerminated 
grain are identical, it is necessary to compare their action on starch, 
both as to the most favourable temperature and the quantity of sugar 
produced (reducing-power). To this end, the authors arranged the 
temperatures as abscissw, and the reducing-powers as ordinates, of a 
curve, and found that, when acting on soluble starch, diastase showed 
the greatest activity at 50°, and the most favourable period at 
50—55°. The ferment of ungerminated grain, on the other hand, 
showed the greatest activity at 50°, and the most favourable period 
at 45—50°. Moreover, at 4° the reducing-power of the grain ferment 
was as high as that of diastase at 14°5°; at 35° it was the same for 
both; but the maximum reducing-power reached by the grain 
ferment was 41°2, whilst that reached by the diastase was 51°0. It is 
thus seen that the grain ferment is less intense in its action at 50° 
than diastase is, but at the ordinary temperature the reverse is the 
case. 

The following is a comparison of the above results for diustase 
with those of Kjeldah], who used starch paste. 


Reducing power of diastase at 


50°. 55°. 62°. 
With soluble starch 50°16 50°02 27°30 
» starch paste 49°83 50°23 35°24 


The authors doubt tie existence of Reychler’s artificial diastase 
(Abstr., 1889, 621); it is most probably identical with the ferment of 
ungerminated grain, and may possibly be this ferment and not a con- 
version-product of the gluten. The activity of diastase is not due to 
bacteria. A. G. B. 


520 ABSTRAOTS OF CHEMICAL PAPERS. 


Synthesis of Alcohol-acids of the Pyridine Series. By 
A. Erynorx (Ber., 23, 219—224),—By the further investigation of 
w-trichloro-a-hydroxypropylpyridine (Abstr., 1887, 845) a number of 
new pyridine-derivatives containing fatty residues have been obtained, 
some of which have an especial interest as standing in close relation 
to ecgonine and cocaine. 

Pyridy!-w-trichloropropylene, C;sNHyCH:CH:-CCl;, is obtained by 
the action of phosphoric chloride on w-trichloro-«-hydroxypropyl- 
pyridine. It crystallises from absolute alcohol in prismatic needles, 
melting at 97°. 

Pyridyl-x-lactic acid, C§NHyCH.-CH(OH)-COOH, is formed when 
an aqueous solution of w-trichloro-a-hydroxypropylpyridine is boiled 
with sodium carbonate, and is isolated in the form of a basic copper 
salt, (CsH,NO;),Cu,CuO. The free acid crystallises in transparent 
prisms which melt at 124—125°, and its platinochloride and awuro- 
chloride melt at 202—204° and 173—174° respectively. Its methyl 
salt, obtained by acting on the silver salt with methyl iodide, is a 
light-yellow oil, the aurochloride of which melts at 119°. The 
methyl salt does not yield a benzoyl compound directly, but it may 
be obtained by boiling the free pyridyl-a-lactic acid with benzoic 
anhydride, and treating the silver salt of the acid thus obtained with 
methyl iodide. It has the formula C;NH,-CH,-CH(OBz)-COOMe, and 
forms a light-coloured oil. Itsplatinochloride crystallises in light-yellow 
needles, which melt at 193° with decomposition. 

Pyridylacrylic acid, CNHyCH:CH-COOH, is prepared by boiling 
w-trichloro-a-hydroxypropylpyridine with alcoholic potash, pyridyl- 
a-lactic acid being formed at the same time. It is likewise formed 
when the latter is heated at 130—140° in a vacuum. It crystallises 
from hot water in stellate groups of white needles, which melt at 
202—203°, and gives crystalline salts with the haloid acids. The 
aurochluride forms pale yellow needles, melting at 194—195°, and the 
platinochloride reddish-yellow prisms, melting at 209—210°. Its 
salts with the alkali metals are gelatinous, but the calcium and silver 
salts are crystalline, and its methyl and ethyl salts likewise crystal- 
lise at low temperatures. It unites with methyl iodide, forming a 
methiodide, which crystallises from alcohol -in needle-shaped 
crystals melting at 219—220°. Pyridylacrylic acid unites with 
bromine in acetic acid solution, forming a perbromide, but yields the 
dibromide at 100°; this crystallises from water in yellowish prisms 
melting at 127°. 

Pyridyl-B-lactie acid, CQNH,CH(OH)-CH,-COOH. When pyridyl- 
acrylic acid is heated at 100° with an acetic acid solution of hydrogen 
bromide in a sealed tube, it forms pyridyl-S-bromopropionic acid, 
C,NH,CHBr-CH.-COOH, which crystallises in white needles, melting 
at 163—164°. If this be neutralised with a solution of sodium car- 
bonate, and the liquid warmed, pyridylethylene or vinylpyridine, 
C,NH,-CH:CH,, is evolved, whilst pyridyl-f-lacticacid and regenerated 
pyridylacrylic acid remain in solution. The former is extremely 
soluble in water, and crystallises from it in slender, . white 
needles. Its most characteristic salt is the basic copper salt, which 
forms well-developed sapphire-blue crystals. Its hydrochloride forms 
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compact prisms, melting at 145—146°, whilst the platinochloride melts 
at 191°. The methyl salt, prepared by passing hydrogen chloride 
into an alcoholic solution of the acid, is a pale yellow oil. The 
benzoyl compound of the methyl salt could not be obtained directly, 
but was prepared in the following manner. Ethyl pyridyl-f-lactate 
(or its hydrochloride) was boiled with benzoic chloride on the water- 
bath, poured into water, made alkaline with sodium carbonate, and 
extracted with ether. The oil remaining after the evaporation of 
the ether was dissolved in hydrochloric acid, and allowed to remain 
for a few days. The product is the hydrochloride of benzoylpyridyl-B- 
lactic acid, which decomposes on the addition of water, yielding the 
free acid. This crystallises from water in brilliant prisms, melting 
at 135°5°, and is converted into the methyl salt by heating its silver 
salt with methyl iodide in a sealed tube ; this crystallises from ether 
in transparent prisms melting at 79°. 

Pyridylglyceric acid, CSNH,yCH(OH)-CH(OH)-COOH, is obtained 
by the careful oxidation of pyridylacrylic acid with dilute potassium 
permanganate. Its hydrochloride crystallises with 1 mol. of water, 
and melts at 189—190°. Its ethyl salt forms transparent tablets 
melting at 95—96~, and yields with benzoic chloride a crystalline 
compound which melts at 121—122°. H. G. C. 


2’-Bromoquinoline. By A. Craus and G. Powirz (J. pr. Chem. 
[2], 41, 41—48).—2’-Bromoquinoline is obtained by heating car- 
bostyril (1 part) with phosphorus pentabromide (3 parts) in a stream 
of dry carbonic anhydride at 120—130°, and distilling the product 
with steam; it crystallises from alcohol in lustrous, colourless 
needles, melting at 48—49° (uncorr.), and soluble except in water, 
which decomposes them on boiling. The platinochloride (with 2 mols. 
H,O), the methiodide, and the methochloride and its platinochloride are 
described. 

Three nitro-1'-bromoquinolines were obtained by nitrating ]’-bromo- 
quinoline in the cold, (1) small, white needles melting at 244°(uncorr.) ; 
(2) lustrous prisms or tables melting at 146° (uncorr.), and dis- 
tilling without decomposition at 225—228°; (3) yellow leaflets and 
needles melting at 111° (uncorr.). When these nitro-derivatives are 
boiled with water, they are converted into corresponding nitrocarbo- 
styrils (compare Friedlander and Lazarus, Abstr., 1885, 1139), whose 
properties are as follows, taking the same order as above: (1) snow- 
white needles melting at 283° (uncorr.), and subliming; its potas- 
sium salt forms yellow needles; (2) yellow, strongly refractive, four- 
sided prisms melting at 163° (uncorr.), and sparingly soluble; its 
potassium and sodium salts, its hydrochloride (m. p. 159—160°) and its 
platinochloride are described ; (3) small, yellow needles which melt 
at 302° (uncorr.), with decomposition and blackening ; its potassium 
salt is described. 

Only one sulphonic acid has as yet been obtained by sulphonating 
l’-bromoquinoline (I part) with 40 per cent. anhydrosulphuric acid 
(10 parts) at 120—130°. 1’-bromoquinolinesulphonic acid crystallises 
m small, colourless needles which melt with decomposition at 
288—290°, but begin to darken in a capillary tube at 190°. The 
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potassium salt (with 2 mols. H,O), the bariwm salt (with 25 mols. 
H,0), the copper salt, the silver salt (with 1 mol. H,O), the methyl salt 
(m. p. 190°), and the ethyl salt (m. p. 135° uncorr.) are described. 

A tribromoquinoline is obtained by brominating the above sulphonic 
acid ; it crystallises in long, lustrous, colourless, efflorescent needles, 
with 1 mol. H,0, melting at 247—248° (uncorr., compare this vol., 

. 267) to a brown oil, which solidifies again, and sublimes in slender, 
felted needles. A. G. B. 


1: 4-Hydroxyquinolinesulphonic Acid. By A. Craus and M. 
Possett (J. pr. Chem. [2], 41, 32—41; compare this vol., pp. 265, 268). 

1 : 4-Hydroxyquinolinesulphonic acid, prepared by the action of cold 
fuming sulphuric acid (6—8 parts) on 1-hydroxyquinoline (1 part), 
crystallises in long, colourless needles, containing 1 mol. H.O, which 
is lost at 120°; it decomposes at about 270° without melting, and is 
soluble in alcohol, glacial acetic acid, and dilute hydrochloric acid ; 
with diazo-compounds it gives red dyes, with ferric chloride a green 
colour, and with ferrous sulphate a dark-brown precipitate. The 
normal sodium salt, OH-C,NH,-SO,Na + H,0, the basic sodium salt, 
ONa:‘C,NH;'SO,;Na + 2H,0, the normal potassiwm salt (with 1 mol. 
H,0O), the basic potassium salt (with 3 mols. H,O), the normal barium 
salt (with 1 mol. H,O), the normal calcium salt (with 1 mol. H,O), and 
the silver salt are described. When this sulphonic acid is heated with 
methyl iodide in hydrochloric acid at 110°, methylhydroxysulphone- 
betaine [SO;: OH : Me = 1: 4: 1’] is obtained as slender needles 
which decompose without melting at 250°. 

Bromo-1 : 4-hydroxyquinolinesulphonic acid results from the action of 
bromine on the sulphonic acid (equal mols.), when they are gradually 
mixed; it crystallises in small prisms or needles which contain 
1 mol. H,O (lost at 120°), decomposes without melting at 280°, and is 
freely soluble in alcohol. 

When bromine (2 mols.) is added (all at once) to the aqueous solu- 
tion of the sulphonic acid (1 mol.), dibromo-1l-hydrowyquinoline is 
obtained ; it crystallises in lustrous, colourless needles, melting at 
196° (uncorr.), and soluble in most solvents, except water and light 
petroleum. 

The action of phosphorus pentabromide (2 mols.) on 1 : 4-hydroxy- 
quinolinesulphonic acid at 130—140° produces bromoquinolinesulphonic 
bromide, C.NH;Br-SO.Br, which decomposes when heated with water, 
yielding 1 : 4-bromoquinolinesulphonic acid (Lellmann and Lange. 
Abstr., 1885, 296); this settles the constitution of 1 : 4-hydroxy- 
quinolinesulphonic acid. If the hydroxyquinolinesulphonic acid 
(1 mol.) is heated with phosphorus pentabromide (43 mols.) at 
160—170°, a tribromoquinoline is produced, as well as the bromide; 
it melts at 168° (uncorr.; compare this vol., p. 173). 

1 : 4-Chloroquinolinesulphonic chloride, obtained by the action of 
phosphorus pentachloride on 1 : 4-hydroxyquinolinesulphonic acid, 
forms small, colourless needles which decompose without. melting. 

1 : 4-Chloroquinolinesulphonamide crystallises in small, colourless 
needles, which have no melting point, and are insoluble in water, but 
soluble in other solvents. 
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1 : 4-Chloroquinolinesulphonic acid forms colourless needles with 
1 mol. H,O, decomposes without melting at about 280°, is sparingly 
soluble in water, and gives red dyes with diazo-compounds. 

Trichloroquinoline forms slender, colourless needles, melting at 68°, 
(uncorr.). 

1 : 4-Dihydroxyquinoline, obtained by fusing 1 : 4-hydroxyquinoline- 
sulphonic acid with potash, crystallises in slender needles which are 
insoluble in water, and decompose without melting above 270°. 

1-Hydroxyquinolinedisulphonic acid, obtained by heating 1-hydroxy- 
quinoline with fuming sulphuric acid, forms large, colourless, prisms 
with 1 mol. H,0, which is lost at 120°; it decomposes without melting 
about 280°. 

A dinitrohydrexyquinoline has been obtained; it forms yellow 
needles which have no melting point. 

The investigation of the above compounds is not yet complete. 

A. G. B. 


3-Hydroxyquinolinesulphonic Acid. By A. Craus and M. 
Possett (J. pr. Chem. [2], 41, 158—160; compare Lippmann and 
Fleissner, this vol., p. 268).—3-Hydroryquinolinesulphonic acid, ob- 
tained by sulphonating 3-hydroxyquinoline with fuming sulphuric 
acid, crystallises in yellow needles with } mol. H,O; it decomposes 
at 270°, and dissolves sparingly in water, more freely in alcohol, but 
not in ether, chloroform, or benzene; it does not form dyes with 
diazo-compounds. The neutral sodium and potassium salts (each with 
1 mol. H,O) are described. With 1 mol. of bromine, the acid yields a 
bromo-3-hydroayquinolinesulphonic acid, whilst with 2 mols. of bromine 
a dibromo-3-hydroayquinoline crystallising in slender, yellow needles, 
soluble in alcohol and insoluble in water, is obtained. A. G. B. 


The First Synthetically prepared Base Isomeric with Qui- 
nine. By C. A. Koun (J. Soc. Chem. Ind., 8, 959—960).—With regard 
to Wallach and Otto’s claim that pinolenitrol-8-naphthylamine (this 
vol., p. 170) is the first base isomeric with quinine that has been 
produced synthetically, the author points out that this is not the case, 
as three years back he synthesised hydroxyhydroethylenequinoline, an 
isomeride of quinine (Trans., 1886, 508). 


Phen-az-phenylparazoxime. By E. Letimann and A. Donyer 
(Ber., 23, 172—174).—Metanitrophenol phenacyl ether, 


NO,.C,H,O ‘CH,"COPh, 


is best prepared by heating an intimate mixture of potassium ortho- 
nitrophenoxide and phenacyl bromide at 68° for 4 hours, the warm 
mass being triturated from time to time in order to ensure complete 
decomposition. The product is washed with water, then with dilute 
soda, and recrystallised from alcohol. It forms well-defined needles, 
melts at 118°, and is soluble in benzene, chloroform, and glacial acetic 
acid, but more sparingly in ether and alcohol, and almost insoluble in 
water and concentrated hydrochloric acid; it is decomposed by boiling 
soda, yielding orthonitrophenol. 
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‘CH 
Phen-a-phenylparazoxine, C , is obtained when the pre- 


ceding compound is reduced with stannous chloride and concentrated 
hydrochloric acid; the intermediate product (amidophenol phenacy] 
ether) cannot be isolated. The acid solution is gradually poured into 
yellow ammonium sulphide, the precipitate washed first with ammo- 
nium sulphide and then with water, and recrystaliised from warm 
alcohol. It forms colourless needles, melts at 102—103°, and is 
readily soluble in benzene, ether, chloroform, and mineral acids, but 
only sparingly in warm water, from which it separates in plates. 
When heated in small quantities, it distils with partial decomposition 
giving off a pleasant odour recalling that of oranges. It dissolves in 
concentrated hydrochloric acid and in sulphuric acid with a red 
coloration, which changes to yellow on adding water. The platino- 
chloride, (CyH,ON)2,H,PtChk, and the awrochloride crystallise in 
microscopic plates and are unstable. Potassium dichromate and 
stannous chloride produce precipitates in solutions of the hydro- 
chloride. F. S. K. 


Preparation of Anhydro-bases from Amidomercaptans of 
the Fatty Series. By S. Gasriet and P. Heymann (Ber., 23, 


157—160). Phenylthiazoline, CPh< Sa 


benzamide (20 grams) is boiled for about 1} hours with ethylene 
bromide (2U0 grams); after separating the unchanged bromide by 
distilling with steam, the solution is filtered, saturated with alkali, 
again distilled with steam, and the product (about 7 grams) extracted 
by shaking the distillate with ether. It is a yellowish oil with an 
odour of quinoline, and boils at 275—277° without decomposition. It 
dissolves freely in acids. The picrate crystallises from boiling water 
in long, yellow needles. The platinochloride, (CsHgNS),,H,PtCl,, is a 
yellow, crystalline compound. When a solution of the base in hydro- 
chloric acid is treated with bromine, it is converted into a thick, 
brownish syrup (benzoyltaurine) which is readily soluble in water. 
This syrup gives benzoic acid and taurine when heated at 150—16U" 
with concentrated hydrochloric acid ; it also forms a crystalline silver 
salt of the composition C,H,NSO,Ag. F. S. K. 


is obtained when thio- 


Constitution of the Quinoxalines obtained from Toluylene- 
diamine and Bromacetophenone. By E. Letumann and A. DonnER 
(Ber., 23, 166—171).—Phenacylparatoluidine, C,H,Me-N H-CH,COPh, 
is easily obtained by treating paratoluidine (2 mols.) with bromaceto- 
phenone (1 mol.) in cold alcoholic solution, and dissolving the product 
in hot concentrated hydrochloric acid, or recrystallising it from 
alcohol in order to separate the diphenacyl-derivative which is also 
produced. The hydrochloride and the nitrate crystallise in colourless 
needles, The free base crystallises from alcohol in large, yellow 
plates, melts at 134°, and decomposes when heated. It is readily 
soluble in benzene, more sparingly in alcohol, giacial acetic acid, and 
warm, concentrated hydrochloric acid, and it dissolves in concentrated 
sulphuric acid forming a colourless solution. 
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Diphenacylparatoluidine, CeH,Me-N(CH,°COPh)., crystallises from 
xylene. in colourless needles, melts at 255°, and is very sparingly 
soluble in alcohol, benzene, and concentrated hydrochloric acid ; it is 
not decomposed by warm soda. ; 

Phenacylmetanitroparatoluidine, NO."C,H;Me-N H:CH,-COPh, is pre- 
pared by triturating phenacylparatoluidine with nitric acid of sp. gr. 
1:138 (30 parts), and keeping the mixture for 48 hours. It crystal- 
lises from alcohol in golden needles, melts at 163—165° with decom- 
position, and is readily soluble in benzene and chloroform, but more 
sparingly in alcohol. This compound can also be obtained, but only 
in small quantities, by dissolving bromacetophenone and metanitro- 
paratoluidine in alcohol, and keeping the solution for some time over 
anhydrous magnesia. The dinitro-compound, C,;H,;0;N3, obtained by 
dissolving phenacylparatoluidine in nitric acid of sp. gr. 14, erystal- 
lises in golden needles, melts at 156° with decomposition, and is 
readily soluble in benzene and chloroform, but only sparingly in 
alcohol; it is decomposed by warm soda. 

When phenacylmetanitroparatoluidine is treated with stannous 
chloride and cold concentrated hydrochloric acid, it is converted into 
the corresponding amido-derivative; the latter is, however, unstable, 
and immediately decomposes into water and dihydrophenyltoluquin- 
oxaline. This compound cannot be isolated, as it quickly under- 
goes oxidation on exposure to the air, being converted into phenyltolu- 
quinoxaline (m. p. 79°), identical with one of the compounds ob- 


tained from toluylenediamine (compare Hinsberg, Abstr., 1887, 81 7). 
The constitution of this quinoxaline is, therefore, CH Meco in 
[N:N:Me =1:3: 5], and that of the isomeride (m. p. 136°) 
N:C Ph 
CoHiMe< diy [N >:N:Me=1:3: 4). 
F. S. K. 

Paradiazine-derivatives. By P. W. Anentus (J. pr. Chem. [2], 

41, 79—86; compare this vol., p. 268).—Diozanilide, 
CO-CO 
NPh<G9.Gc9>NPh, 

is obtained by shaking together hot, glacial acetic acid solutions of 
diphenyldiketodihydroparadiazine (this vol., p. 268) and chromic 
acid; the anilide crystallises out after a time. It forms small, 
lustrous, thin, six-sided crystals (m. p. not given) sparingly soluble 
in the usual solvents ; when heated with aniline it is converted into 
oxanilide. Ifa large excess of chromic acid is used, and the mixture 
heated for 15—20 minutes and then evaporated on the water bath, a 
residue of diphenylparabanic acid (Abstr., 1885, 1196) is left. 

Diowalparatolwidide, CsHy{Me-N:(CO-CO),.:N-C,HiMe [N : Me = 4:1], 
obtained in like manner to dioxanilide, crystallises in small, sparingly 
soluble, lustrous, six-sided leaflets melting above 300°. From the 
mother liquor, diparatolylparabanic acid (Abstr., 1878, 216) was 
obtained. 

When diorthotolyldiketodihydroparadiazine is oxidised with chromic 
acid, only diorthotolylparabanic acid (Abstr., 188u, 244) is formed. 
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: , , ... OCO-CCI-NPh 
Diphenyldichlorodiketoparadiazine, NPh: ( Cl: & 0” produced by act- 
ing on diphenyldiketodihydroparadiazine with phosphorus penta- 
chloride and oxychloride, decomposing with water, and dissolving the 
prodact in alcohol, crystallises in white needles or prisms (with 1 mol. 
alcohol), melting at 247°; by reduction it yields diphenyldiketopara- 
diazine, which is still under investigation. 
Phenylorthotolyldichlorodiketoparadiazine, 


CO-CCI-N-C,H,Me 
I fey a=N=1:% 
NPh’CCI-CO peieindiies 
obtained in the same way, crystallises in white needles melting at 


174—175° and is soluble in alcohol, ether, and benzene. 
Orthotolylparatolyldichlorodiketoparadiazine, 


C,N,Cl,0,(C,H,Me), [Me: N = 1: 2 and 1 : 4 respectively], 


crystallises in white, slender needles (with 1 mol. alcohol) melting at 
146°. A. G. B. 


Derivatives of Aromatic Thiocarbamides. By D. S. Hecror 
(Ber., 23, 357—370).—In a previous paper (Abstr., 1889, 872) the 
author has shown that phenylthiocarbamide is oxidised by hydrogen 
dioxide to dianilido-orthodiasothiole, SCONE This nameit i 

ioxide to dianilido-orthodiaz >» S<O(NHPh):N’ is name it is 


proposed to change to diphenyldiamido-orthodiazothiole, in accordance 


with Widman’s nomenclature (Journ. Prakt. Chem., 38,185). Further 
study has shown that this reaction is a general one for the aromatic 
mono- and di-substituted thiocarbamides. Only one of the latter has 
been prepared, namely, tetraphenyldiimidotetrahydro-orthodiazothiole, 

C(NPh)-NPh 
S< ; 

C(NPh)-NPh 
and sulphate which are sparingly soluble in water, but readily in 


alcohol. 
F ‘ , P » C(NH-C,,H;):N 
-a- - L. 2 - 
Di-a-naphthyldiamido-orthodiazothiole, S< C(NH-C,,H,):N o pre 


pare this compound, 2—3 grams of 2-naphthylthiocarbamide are sus- 
pended in a litre of boiling water, and hydrochloric acid, and a solution 
of hydrogen peroxide are thenadded. After boiling for a short time, the 
separated sulphur is filtered off, ammonia added, and the precipitated 
di-z-naphthyldiamido-orthodiazothiole recrystallised from alcohol. It 
forms white needles which contain 1 mol. of alcohol; these readily 
assume a reddish tinge, and melt at 104°. When crystallised from 
acetone, it melts at 136°. It forms a light-brown double salt with 
mercuric chloride melting below 100°, and a similarly coloured platino- 
chloride, (C2HyN,S)2,H,PtCl, which melts with decomposition at 
224—225°. The silver nitrate-derivative, C.H,N,S,AgN Os, is a white 
precipitate, insoluble in alcohol, which blackens in sunlight, whilst the 
picrate, CxH,N,S,CsHNO,),-OH, crystallises with 4 mol. of alcohol in 
yellow grains which melt under 100°. The monacety/- and monobenzoyl- 
derivatives melt at 263° and 270° respectively. 


This melts at 131°, and forms a hydrochloride 
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X-C-N(CywB1)C-NH 


Di-a-naphthyldiamido-orthodiazothiole cyanide, | S : 
N-O-N(O,H,;)-C:NH 
separates in a crystalline form when cyanogen is passed through a 
warm alcoholic solution of the base; it melts at 203°. 
‘ C(NH-C,H;):N = 
i. il . ’ 
Di-B-naphthyldiamido-orthodiazothiole, S< C(NH-CyH,):N’ is pre 


dared by adding hydrogen dioxide to an alcoholic solution of 8-naph- 
thylthiocarbamide containing a little hydrochloric acid, filtering, and 
adding ammonia. It is thus obtained as a thick, white mass, which is 
very soluble in the ordinary solvents, but has not been obtained crys- 
talline. It commences to melt at 100°, but is not completely melted 
below 110—117°. Its hydrochloride and sulphate are less soluble in 
water than the salts of the a-base, but dissolve more readily in alcohol. 
It also gives compounds with platinic chloride, mercuric chloride, silver 
nitrate, and picric acid, and yields acetyl- and benzoyl-derivatives melting 
at 203° and 247° respectively. Di-B-naphthyldiamido-orthodiazothiole 
cyanide, C4H,N,S, crystallises from alcohol in indistinct prisms melt- 
ing at 200°. 


NH:C,;H;):N . 
Diparatolyldiamido-orthodiazothiole, et me 4 is prepared 
t1;). 


from paratolylthiocarbamide and hydrogen dioxide. It crystallises 
from alcohol in thick, yellowish prisms which melt at 127°. Its hydro- 
chloride crystallises from water in white needles which melt with 
decomposition at 233°. The salts and double salts are similar to 
those of the foregoing compounds; the acetyl-derivative melts at 
166°, and the benzoyl-derivative at 186°. The cyanide, C,gH.N.S, 
crystallises from alcohol in thin plates, seemingly aggregates of slender 


needles, which melt at 190°. 
Nitrosodiparatolyldiamido-orthodiazothiole, <tes. cate 


is formed by the addition of potassium nitrite to a hydrochloric acid 
solution of the base. It forms a yellow precipitate with a greenish 
tinge, and melts at 247° with decomposition. j 
° ‘ i ° > C(NH-C,H,)-C:N 
Diorthotolyldiamido-orthodiazothiole, S< C(NH-C,H,): cw 
tained in a manner similar to the para-compound. It is very difficult 
to obtain crystalline, as it is very soluble in the ordinary solvents. It 
is thrown down from its solution in hydrochloric acid by ammonia as a 
white precipitate which melts at 135°. The same salts of this base 
have been prepared as of the foregoing, and also the acetyl- and benzoyl- 
derivatives, the first melting at 221°, and the second at 214°. The 
cyanide, C\sHieN,S, is not readily obtained crystalline, as it is also 
very soluble; it separates from its solution in alcohol and water in 
indistinct crystals which begin to melt at 89°. The nitroso-com- 
pound, C,,H,(NO)N,S, obtained in a manner similar to the corre- 
sponding puratolyl-compound, separates from alcohol in brown 
crystals which melt at 135°. 


is ob- 
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Dimetazylyldiamido-orthodiazothiole, eat | is ob- 
a gfig)*\. 


tained in the same manner from metaxylylthiocarbamide ; the latter 
compound is prepared from metaxylidine hydrochloride and ammonium 
thiocyanate, and forms a crystalline compound which is soluble in 
boiling water, more readily in alcohol, and melts at 176°. Dimeta- 
xylyldiamido-orthodiazothiole is, like the foregoing tolyl base, difficult 
to obtain crystalline; it separates from its ‘solution as an oil which 
after solidification melts at 79°. The cyanide, CoH»N,S, melts at 103°, 
and the nitroso-derivative, C,sH,.(NO)N,S, forms brown crystals which 


melt at 146°. H. G. C. 


Narcotine. By W. Roser (Annalen, 254, 334—358, 359—368; 
compare Abstr., 1888, 1115 and 1316, Abstr., 1889, 417).—In this 
paper, the author gives an account of experiments which have been 
made to ascertain the constitution of cotarnine. 

Benzoyleotarnine, CrHNO,Bz + }H,0, can be easily prepared by 
treating cotarnine with benzoic chloride and soda in the cold, 
according to Baumann’s method. It crystallises from hot alcohol, in 
which it ‘is very readily soluble, in long, colourless needles, melts at 
122—123°, and is insoluble in water. The oxime, 


NOH:CH:C,H,0O,;-CH,-CH,-NMeBz, 


separates from alcohol in small, colourless crystals, melts at 165—166°, 
and is readily soluble in alcohol and soda, but insoluble in water and 
ether. Benzoylcotarnine combines readily with phenylhydrazine, 
yielding a crystalline, unstable hydrazone. 

Ootarnine oxime hydrochloride, C;zH\N,0.,HCI, separates on cooling 
in small, yellowish needles when cotarnine is boiled for some hours 
with an alcoholic solution of hydroxylamine hydrochloride ; it is 
readily soluble in water, but only moderately easily in alcohol. The 
crystalline platinochloride, (Ci2HieN20;)2,H2PtCl, + 2H,0, is sparingly 
soluble in cold, and is decomposed by boiling water. The mercuro- 
chloride crystallises from hot water in long, colourless needles. The 
free oxime, CHisNO;:NOH, prepared by decomposing an aqueous 
solution of the salt with sodium carbonate, crystallises from alcohol 
in short prisms, turns yellow at 150°, and melts at 165—168° with 
decomposition ; it is insoluble in water, but moderately easily soluble 
in alcohol and alkalis. ' 

Cotarnmethine methochloride, C,,H,,O,NMe,Cl, combines with hy- 
droxylamine hydrochloride when warmed therewith for several hours 
in alcoholic solution, and on cooling, the hydrochloride of the nitrile, 
C,,H»N,O,Cl + 23H,O, separates from the solution; the oxime could 
not be obtained. The platinochloride of the nitrile is crystalline and 
insoluble in water. The mercurochloride crystallises from hot water in 
needles. When the hydrochloride is warmed with soda, trimethyl- 
amine is evolved, and cotarnonenitrile separates from the solution in 
colourless needles. 

Cotarnonenitrile, CN-C,H,O;°CH:CH,, erystallises from hot alcohol 
in long, colourless needles, melts at 160°, and is insoluble in water. 
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The dibromide, CN-C,H,O,;CHBr-CH,Br, prepared by treating 
the nitrile with bromine in chloroform solution, crystallises from 
alcohol in yellowish prisms, melts at 140°, and is very readily soluble 
in chloroform. 
co-O . , , 
( 1.0 >CH-CH,OH, the intermediate product in 

84463 
the oxidation of cotarnone to cotarnic acid, is best prepared as follows : 
finely divided cotarnone (10 grams) is shaken with cold water (about 
1 litre) and a 4 per cent. solution of potassium permanganate 
(10 grams) gradually added in small portions at a time, with con- 
stant shaking; if the process is carefully carried out, the cotarnone 
will have almost completely disappeared by the time the permanga- 
nate has been added, but if the addition takes place too quickly, the 
lactone in solution will be further oxidised, and some of the cotarnone 
will remain unchanged. The solution, which remains quite clear, is 
kept for some time to allow the manganese oxide to separate, then 
filtered, slightly acidified, and evaporated; on cooling, the lactone 
separates from the solution in small, shining crystals. The yield is 
about 9 grams. Cotarnelactone separates from alcohol in prismatic 
crystals, melts at 154°, and is only sparingly soluble in cold alcohol 
and water, but readily in the hot liquids. It separates unchanged 
from ammonia and from sodium carbonate solution, but it is decom- 
posed by alkalis or alkaline earths, yielding a salt of cotarnelactonic 
acid. 

Cotarnelactonic acid, COOH-C,H,OsCH(OH)-CH,-OH, separates as 


Cotarnelactone, 


an oil when hydrochloric acid is added to a concentrated solution of 
the lactone in soda, but on warming it is reconverted into the 
crystalline lactone. It is obtained in crystals when the lactone is 
boiled with water and the solution allowed to cool; it melts at 
aboat 90—100°, being reconverted into the lactone. The bariwm 
salt, (C,,H,,0;),Ba + 5H,O, prepared by boiling the lactone with 
baryta, crystallises in needles, and is partially decomposed by hot 


water. 
, -O 
Acetylcotarnelactone, el 0 >CH-CH,OAc, separates from glacial 
8+*6’3 
acetic acid in crystals, and melts at 174°; the benzoyl-derivative, 
C,.H,,0,, crystallises from glacial acetic acid in plates, and melts at 
184°, 


Cotarnic acid is best prepared by dissolving cotarnelactone (1 part) 
and an alkali (2 parts) in water (50 parts), and gradually adding a 
4 per cent. solution of potassium permanganate (= 2 mols. of 
oxygen) to the cold solution. The filtered solution is then acidified 
with acetic acid and concentrated; on cooling, or on rubbing, the 
potassium salt separates from the solution. 10 grams of the lactone 
yield 5 grams of the potassium salt. 

Cotarnic acid does not yield methyl chloride when it is heated with 
hydrochloric acid, but the presence of one methoxy-group in the acid 
can be proved by Zeisel’s method. When cotarnic acid is heated 
with hydriodic acid and amorphous phosphorus at 150—160°, it 
yields gallic acid. These decompositions, and the fact that cotarnic 
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acid yields an anhydride, prove that it is a methylmethylenegallo- 
carboxylic acid (methylmethylenetrihydroxyphthalic acid), 


OMe-C,H(COOH), <0 >CH:. 


When cotarnic acid is warmed on the water-bath with hydrochloric 
acid, in sealed tubes, until the solution becomes greenish-yellow, 
it is decomposed into carbonic anhydride and methylmethylenegallic 
acid. 

Methylmethylenegallic acid, OMe-C,H,(COOH)<0>0H,, crystal- 


lises from water and alcohol in needles, melts at 210° with previous 
softening, and is readily soluble in alcohol, but only sparingly in 
water. It dissolves in concentrated sulphuric acid with a yellow 
coloration, which on warming passes through green and becomes 
blue; the addition of water then causes the precipitation of a brown, 
flocculent substance. The barium salt, (C,H,O;),Ba, crystallises in 
slender needles, and is readily soluble in hot, but only sparingly in 
cold water, and insoluble in alcohol. The calcium salt, (C,H,O;).Ca, 
resembles the barium salt in crystalline form and in its behaviour 


with solvents. 
Methyl methylenetribromopyrogallol, OMe-C,Bn<))>CH,, is formed 


when cotarnic acid is treated with a slight excess of bromine in cold 
glacial acetic acid solution ; on adding water, carbonic anhydride is 
evolved, and the bromo-derivative is precipitated. It crystallises 
from dilute alcohol in slender needles, melts at 160°, and is readily 
soluble in alcohol and ether, but insoluble in water and alkalis. 
Constitution of Cotarnine.—It has previously been shown that 
cotarnine combines with acids with elimination of 1 mol. H,0, 
yielding derivatives of isoquinoline. The compound previously de- 
scribed as bromocotarnine dibromide hydrobromide is readily con- 
verted into bromocotarnine hydrobromide by hydrogen sulphide, so 
that it is probably a perbromide ; this perbromide, when heated, gives 
bromotarconine with elimination of methyl bromide (1 mol.) and 
hydrogen bromide (2 mols.). This reaction can be explained by 
assuming that bromocotarnine perbromide and bromotarconine have 
uma. 
© constisunen ©. 0-0:0(OMe)-CBr:C-CH,CH, 


O-C~ 9 + C:CH-NMe 
CHK |7 | | 
0-C:C-CBr.C-CH-CH 


an 


respectively. The above constitutional formula is in complete accord- 
ance with the properties of bromotarconine; a compound having this 
constitution would be a tertiary base, should give apophyllenic acid 
on oxidation, would be easily reduced, and its intense colour would 
be explained by the presence of the chromophore which characterises 


rosolic acid. 
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From these considerations, and from the experiments described 
above, it follows that cotarnine has the constitution 


CH,<0>0,H(OMe)(CHO)-CH,CHyNHMe 


[CHO : CH,CH,NHMe : H : OMe = 2:3: 4: 5). 

Constitution of Narcotine-—In the narcotine molecule, C.H,,NO,, 
the hydrocotarnine- and opianic acid-groups are not combined 
together by any one of the seven oxygen-atoms, because of these five 
are combined with alkyls (three with methyl and two with methylene), 
and the other two are members of the lactone-group. Since, further, 
the five valency units of the nitrogen-atom are fully combined with 
carbon-atoms of the pyridine nucleus, the two groups cannot be 
united through nitrogen. It follows, therefore, that the hydrocotar- 
nine- and opianic acid-groups are combined together by a carbon- 
atom of each and, without doubt, by those two carbon atoms which, 
on oxidation, are converted into the aldehyde-groups in opianic acid 
and cotarnine. Narcotine has, therefore, the constitution 


c———-CH——-CH _ 0-0-CH, 


S /\Z~\ 
n& \.co-d MeN C OC: 


l | | t il . 
HC C-OMe H,C C-OMe 


\Z AY 
/ CH, CH 


It is a meconine-hydrocotarnine, and, like hydrastine, is nearly 
related to papaverine ; both these opium alkaloids are derivatives of 
a benzylisoquinoline. Hydroxynarcotine (this Journal, 1876, i, 461) is 
most probably an opianyl-hydrocotarnine, but narceine, as has been 
shown by Claus and Meixner, is a naphthalene-derivative. 
Methoaxyhydrocotarnine methiodide, C\yH»NO,I + $H,0, is formed 
when cotarnine, in cold methyl alcoholic solution, is treated with 
methyl iodide (1 mol.),and the solution kept for about three days; the 
methyl] alcohol takes part in the formation of this compound, although 
cotarnine is not acted on by methyl alcohol alone. On evaporating, 
the product separates in yellow needles melting at 173° with decom- 
position. It loses its water at 120—130°, is readily soluble in hot 
water and alcohol, and dissolves unchanged in alkalis; it is therefore 
a quaternary ammonium igdide, but it differs from the isomerie 
compound (cotarnemethine methiodide) previously obtained (Abstr., 
1889, 417) from cotarnine and methyl iodide. When treated with 
silver oxide, it gives a strongly alkaline base which is slowly decom- 
posed by boiling water with liberation of dimethylamine. The metho- 
chloride, prepared by decomposing the methiodide with silver chloride, 
is hygroscopic, and gives an orange, crystalline, sparingly soluble 
platinochloride of the composition (C\yHNO,Cl),PtCl. The base has 
the constitution C,HiOs< Gn Cen) >NMell. 
2 2 
Ethoxyhydrocotarnine methiodide, C\sH»NO,I + }H,O, prepared by 
treating cotarnine with methyl iodide in ethyl alcoholic solution, as 
2n2 


532 ABSTRACTS OF CHEMICAL PAPERS. 


described above, crystallises in small plates, melts at 168° with 
decomposition, and is more readily soluble in water and alcohol than 
the corresponding methoxy-derivative. 

Isobutowyhydrocotarnine methiodide, C,;xH:,.NO,I + H,O, separates in 
crystals when cotarnine is treated with methyl iodide in cold isobutyl 
alcoholic solution. It crystallises from hot water in needles or plates, 
and melts at about 120°. 

Methyltarconic acid, C,,H,NOs, is obtained when steam is passed 
for a long time into a hot solution of tarconinemethy] hydroxide 
(1 part) in baryta (4 parts). After saturating with carbonic anhy- 
dride, the precipitate is warmed with dilute sulphuric acid, the 
filtered solution neutralised with sodium carbonate, concentrated, and 
the crystals obtained recrystallised from hot water. It crystallises 
in slender, yellow needles with 2 mols. H,0, loses its water at 100°, 
melts at 244°, and is soluble in water, alkalis, and acids. It is 
isomeric with the compound (methyltarconic acid) previously ob- 
tained (Abstr., 1888, 1115) by boiling an aqueous solution of 
tarconinemethyl hydroxide ; as the new compound is the true methyl- 
tarconic acid, the substance previously described must be called 
pseudomethyltarconic acid. The hydrochloride, C,H,NO;,HCl + 
H,0, crystallises in colourless needles or prisms, loses its water and 
turns yellow at 100°, and is moderately easily soluble in water and 
alcohol. The sulphate crystallises in small, colourless prisms, is 
readily soluble in water, and seems to contain water of crystallisa- 
tion. The platinochloride is amorphous. F. S. K. 


Hydrastine. By M. Freunp and A. Roseysere (Ber. 23, 404— 
415).—Hydrastine unites with methyl iodide at 100°, forming 
hydrastine methiodide, C.,H.,NO,,Mel, which crystallises in needles 
melting at 208° (compare Freund and Will, Abstr., ]887, 1057). By 
the action of silver chloride in aqueous solution it yields the correspond- 
ing hydrastine methochloride, C2,H2,NO,.,MeCl. When this compound 
is treated with a solution of potassium hydroxide, a yellow plastic 
mass separates; this will be described later. From the evaporated 
filtrate, white, lustrous prisms separate, which consist of hydrastine 
methyl hydrowide, C,H.,NO,,MeOH + H,0; after recrystailisation 
from water or alcohol this compound melts at 242°. It was pre- 
viously obtained by Freund and Will (loc. cit.) by acting on the methyl 
iodide with silver oxide. It may readily be reconverted into the 
chloride and iodide. 

Methylhydrastine, C.»H.;NO,, the above-mentioned yellow com- 

und, is the chief product of the reaction, and crystallises from 
dilute alcohol in small, deep-yellow, needles melting at 156°. It is 
also formed when an alkali is carefully.added to a hot aqueous solu- 
tion of hydrastine methiodide. From its formation and analysis it 
must be regarded as methylhydrastine. It is almost insoluble in water, 
but dissolves in chloroform, benzene, and alcohol. With Frohde’s 
reagent, it gives a violet coloration, which speedily becomes blue, 
and on standing changes to green, and finally becomes discoloured. 
Its salts, for the most part sparingly soluble, are even decomposed by 
ammonia and sodium carbonate ; the hydrochloride melts at 241° with 
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decomposition, the sulphate at 250°, and the former yields double 
salts with stannous, zinc, and mercuric chlorides. 

Methylhydrastine unites with methyl iodide very readily, forming 
methylhydrastine methiodide, C»H.,NO.,MelI, which crystallises in 
yellow needles, more soluble in hot water than in alcohol, and decom- 
posing at 250°. It is readily decomposed by alkalis with evolution 
of trimethylamine and formation of a compound free from nitrogen 
which has the formula C..H»Os. 

Methylhydrasteine, C»,H,»NO, + H,O. When an aqueous solution 

of hydrastine methochloride is warmed with an excess of potassium 
hydroxide, the precipitate first formed redissolves, and on neutra- 
lising the partially evaporated solution with acetic acid, colourless 
crystals of a substance having the above composition are obtained. It 
may also be more conveniently prepared by dissolving methylhydras- 
tine in strong alkali, warming, and evaporating the solution until the 
oily mass becomes thick. The product is then dissolved in water, 
neutralised with acetic acid, and the substance recrystallised from 
water. It melts at 150—151°, is sparingly soluble in cold, more 
readily in hot water or alcohol, and loses its water of crystallisation at 
100°. It shows both acid and basic properties, but is precipitated by 
carbonic anhydride from its alkaline solution. It forms salts with the 
strong acids, but not with acetic acid, and gives with Fréhde’s reagent 
a colour reaction similar to that of methylhydrastine. It resembles 
in many respects the pseudonarceine obtained by Roser (Abstr., 
1888, 1316), which in the anhydrous state has the formula C.3;H»;N Ox. 
An attempt to eliminate a second molecule of water from methyl- 
hydrasteine, and obtain an anhydrous substance whose formula 
corresponded with that of pseudonarceine, resulted only in the decom- 
position of the substance. Methylhydrasteine is also a tertiary base, 
and readily unites with methyl iodide and is reconverted into methy]l- 
hydrastine by warming with concentrated hydrobromic acid. Its 
salts are colourless, the hydrochluride forming spherical aggregates of 
crystals, melting at 290°. 
_ Compounds similar to the above, containing the ethyl-group 
instead of methyl, have also been obtained. Hydrastine ethiodide 
and hydroxide, and ethylhydrastine have been previously obtained 
(Schmidt and Wilhelm, Abstr., 1888, 1212; Eykman, 1887, 505), 
and the authors have been able to confirm their results, with the 
exception of the melting points. This was found for hydrastine 
ethiodide to be 225° instead of 205—206°, and for ethylhydrastine 
126—127° instead of 124°. The latter forms salts resembling those 
of methylhydrastine, and unites with ethyl iodide, forming ethyl- 
hydrastine ethiodide, C.;H.NO,,EtI, a beautifully crystalline sub« 
stance which decomposes at 241°. 

Ethylhydrasteine is obtained in the same manner as the methyl- 
derivative, and crystallises from water in needles melting at 130°. 

The above results make it evident that hydrastine is a tertiary 
base, and the formula given in the previous paper (Abstr., 1889, 
1222), therefore requires modification. In a recent publication, 
Roser (preceding Abstr.) has proposed a formula for the closely 
allied alkaloid narcotine, which shows at once its relation to papa- 
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verine and its lactone-like nature. The modified formula now pro- 
posed by the authors for hydrastine, viz. :— 


C CH CH C-0-CH, 
TAN i 4\4~. | 
HC CCO-O MeN C 6.0 


> 


corresponds well with Roser’s narcotine formula. The formation of 
methylhydrastine, and the conversion of its methiodide into tri- 
methylamine and a substance free from nitrogen can be readily 
explained, like the corresponding reactions of coneine, by assuming 
that the piperidine ring is split (compare Ladenburg, Ber., 14, 2057). 
For methylhydrasteine the following formula is regarded as the most 
probable :— 


NMe,-C;H,C,H.(<>CH,)-CH(OH)-CH(OH)-C,H,(OMe)COOH. 
H. G. C. 


Hydrastine. By M. Freunp (Ber., 23, 416—417).—A personal 
discussion with E. Schmidt as to the priority of claim for the investi- 
gation of hydrastine. H. G. C. 


Adenine and Hypoxanthine. By G. Bruuns (Ber., 23, 225—229). 
—Adenine sometimes crystallises from slightly impure solutions in 
plates having a nacreous lustre, and differing entirely in appearance 
from the needles usually obtained. They have, however, the same 
composition and melting point. 

When a solution of adenine hydrochloride is mixed with one of 
sodium picrate, adenine picrate is formed. This is very sparingly soluble 
in cold water (1 : 3500), more readily in alcohol and hot water, and 
crystallises from the latter in voluminous fascicular groups of yellow 
needles. It has the formula C,;H;N;,C;5H~NO,),,OH + H,O, loses 
its water of crystallisation at 100°, and then remains unaltered at 
220°. The author proposes to make use of this.compound for the 
quantitative estimation of adenine, proceeding as follows :—Adenine 
and hypoxanthine are separated from xanthine and guanine in the 
usual manner by the addition of silver nitrate to the nitric acid solu- 
tion. The mixture of adenine silver nitrate and hypoxanthine silver 
nitrate is then decomposed (the author obtains good results by em- 
ploying for this purpose dilute hydrochloric acid in place of hydrogen 
sulphide), the resulting solution nearly neutralised with sodium car- 
bonate, and a solution of sodium picrate added; after remaining 
15 minutes, the precipitate is collected and washed. A correction of 
+2°2 milligrams must be made for each 100 c.c. of filtrate and wash 
water. The filtrate is then neutralised with ammonia, and the 
hypoxanthine precipitated with ammoniacal silver nitrate. No 
correction need be made for the solubility of hypoxanthine silver 
nitrate if there is no excess of ammonia in either solution. 

Adenine and hypoxanthine combine, in aqueous solution, forming 
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a compound having the formula C;H,N,O,C;H,;N; + 3H,0; this crys- 
taliises from water in aggregates of slender needles, which readily 
effloresce, and quickly lose water at 100°. It forms a homogeneous 
hydrochloride, but may be separated into its constituents by dissolving 
it in dilute sulphuric acid and submitting it to fractional crystallisa- 
tion. 

Adenine unites with dry bromine, forming a dark-red substance 
which appears to contain six atoms of bromine. It decomposes in 
the air, and more quickly at 100—120°, forming bromadenine, 
CsH,N;Br, which crystallises in white stellate groups of needles 
insoluble in water, but readily soluble in ammonia, and is only 
attacked with difficulty by alcoholic potash. It is a strong base, and 
forms an insoluble picrate, which is more voluminous than that of 
adenine. A similar bromohypoxanthine could not be obtained. ° 

H. G. C. 

Ricin. By H. Sritumark (Chem. Centr., 1889, ii, 978—979 ; 
from Pharm. Centralhalle, 30, 650—651).—The poisonous principle 
of the castor-oil bean is ricin, an albuminous substance which belongs 
to the group of unorganised ferments. — It loses its poisonous proper- 
ties at once if boiled, although it is not so severely affected by a dry 
heat. It is best separated by extracting the fresh castor-oil beans 
with a 10 percent. sodium chloride solution, which extract, after 
filtration, is saturated with magnesium and sodium sulphates at the 
ordinary temperature. If this solution is cooled, the salts crystallise 
out, and with them a white precipitate which is readily separated by 
dialysis ; this must be conducted at a low temperature or fermentation 
will ensue. 

It would appear as though several members of the Euphorbiacew 
contain a poisonous albuminous substance, which may indeed be 
identical with that present in the castor-oil bean. The author draws 
attention to the fact that large quantities of the refuse of the castor- 
oil factories are allowed to remain in the open at the disposal of the 
public, and that since this substance is tasteless and more poisonous 
than arsenic, a considerable danger arises therefrom. J. W. L. 


Action of Hot Water on different Albuminoids. By S. Gasrien 
(Chem. Centr., 1889, ii, 988; from J. Landw., 3'7,335—345).—Instigated 
by the results of his experiments on the action of superheated steam on 
the albuminoids of lupins and rye, the author has conducted a series 
of determinations of the effect of water at comparatively high tem- 
peratures on albumin, fibrin, casein, conglutin, and wheat-gluten. 
The first result at which the author arrived is that if the same sub- 
stance be heated with water under the same. conditions, the same 
products in the same quantities are always obtained. The tempera- 
ture would appear to exert a greater influence on the result than the 
time. Albumin, fibrin, and casein, for instance, when heated with 
water at 152° for six hours, were decomposed to the same extent as 
when heated at the same temperature for one hour; whereas when 
heated at 135° for three hours, the decomposition appeared not to 
proceed so far. Conglutin and wheat-gluten are more readily devom- 
composed than the three first-named albuminoids. 
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The following table gives the results of the action of water at 152° 
for six hours on the several albuminoids :— 


Protein Peptone Amide 
nitrogen. nitrogen. nitrogen. 
Albumin ........ 37°04 25°90 37°87 
ibri 36°97 29°88 33°15 
35°09 27°86 37°05 
Conglutin 22°47 39°93 37°60 
Wheat-gluten.... 26°45 59°28 1428 
J. W. L. 


Physiological Chemistry. 


Temperature in Nerves. By H. D. Rotceston (J. Physiol., 11, 
208—225).—The observations were made by the help of an electrical 
resistance thermometer, invented by H. L. Callender, which is fully 
described. The conclusions arrived at are :— 

(1.) During the passage of a nervous impulse there is no evidence 
of (even ze55°) any heat being evolved from the nerve trunk. 

(2.) In dying, a nerve does, however, evolve heat. In many cases 
sufficient heat is developed to raise the temperature of the ther- 
mometer in contact with it +°. 

(3.) The development of heat roughly corresponds with the inten- 
sity of the natural nerve current; this, however, is not absolutely 
constant. 

(4.) There is some evidence to show that nerves die at different 
rates. W. D. H. 


Artificial and Natural Digestions. By A.S. Lea (J. Physiol., 
11, 226—263).—The following factors, present in normal digestion, 
are absent in artificial digestion experiments as usually performed in 
flasks and beakers :—(1) Constant movement of the contents; (2) 
constant removal of digestive products, (3) continuous additions of 
fresh portions of digestive fluid. In the present experiments, an 
apparatus was employed which tends to obviate these disadvantages. 
The artificial digestion is carried out not in a flask but in a tube of 
parchment paper, kept in constant up and down movement by con- 
necting it to a motor; this tube is suspended in a cylindrical glass 
vessel, filled with the same mixture as that contained in the tube, but 
minus any ferment; an outer cylindrical glass vessel is filled with 
water kept at the necessary constant temperature. By this means, 
two of the more important conditions under which natural digestion 
takes place may be imitated, namely, continuous movement, and 
removal by dialysis of digestive products. 

The first question investigated was the digestion of starch by 
saliva; the great contrast between natural and artificial digestion of 
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starch is the appearance of large quantities of dextrin in the latter 
case (opinions, however, differ as to the relative amounts of sugar 
and dextrin formed), whilst in the stomach and intestines mere traces 
of the dextrins are discoverable. Notwithstanding imperfections in 
the present method of experimentation, which are freely admitted, 
the contrast between a digestion carried on in the moving dialyser 
and in a flask is very marked ; the iodine reaction of starch or dextrin 
disappears first in the contents of the dialyser; in prolonged diges- 
tions the contents of the dialyser remain clear and more free from 
putrefactive organisms than those of the flask, and the proportion of 
dextrin present is less in the dialyser than in the flask. This last 
point may be illustrated by the following table :— 


Duration 
of experi- 
ment in 


hours. 


Strength 

of starch 

in solution 
per cent. 


Dextrin 


per cent. 


in 


dialyser. 


Maltose 
per cent. 
in 


dialyser. 


Maltose 
per cent. 
in 
dialysate. 


Dextrin 


per cent. 


in flask. 


Maltose 
per cent. 
in flask. 


7 67 
8°58 
16°78 
8°48 
10°31 
12°61 
4°29 


76 °67 
71°15 
91°18 


The conclusions drawn from these and similar experiments are as 
follows :— 

When the digestion of starch by saliva is carried out under con- 
ditions which ensure a very considerable removal of the products 
(maltose) as they are formed, then :— 

1. The rate at which the digestion takes place is increased. 

2. The total amount of starch converted into sugar is much greater, 
and the residue of dextrin is much less, than under conditions, other- 
wise similar, when the products are not removed. 

3. The influence of the removal of digestion products on the relative 
amounts of dextrin and maltose formed is least marked when the 
starch solution is dilute. 

4. These results justify the assumption that in the alimentary 
canal starch is completely converted into sugar before absorption. 

5. The experiments afford no evidence that any sugar other than 
maltose is formed by the action of saliva on starch. 

The next series of experiments dealt with the pancreatic digestion 
of proteids; here the occurrence of an insoluble bye-product (anti- 
albumid) is believed to be due to the imperfection of the method of 
artificial digestion, and probably does not occur in natural digestion ; 
the question, however, which was specially investigated was the 
occurrence of leucine and tyrosine. Kiihne has already stated that 
these amido-acids are formed in natural as well as in artificial pan- 
creatic digestion, but careful quantitative experiments do not seem to 
have been made, although it may be roughly stated that less of these 
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materials are found in the intestine than in a flask. This may be due 
to one of two causes; either they are normally formed in large 
amount and then rapidly absorbed, or else they are formed in only 
small amount. By the help of the digesting dialyser, combined with 
the examination of the intestinal contents of animals, it was hoped in 
the present research to elucidate this question. A few typical experi- 
ments are described in detail and the following conclusions drawn :— 
(1) The undigested residue in a flask digestion is always greater than 
that of a dialyser digestion, other conditions being the same; (2) the 
amount of leucine and tyrosine formed in a flask digestion is always 
greater than in a dialyser digestion, other conditions being the same. 
The amount formed in a dialyser digestion is, however, always con- 
siderable, and it is possible that the amount formed is less than in a 
flask digestion, because the peptones from which they originate are 
continually dialysing out. Leucine and tyrosine were also found in 
not inconsiderable quantities in the intestines of the animals examined, 
not merely in microscopic amounts, as some previous observers seem 
to imply. 

The paper concludes with remarks of a theoretical nature on the 
function of the amido-acids formed in plants and in animals. It is 
regarded as inconceivable that the animal, like the vegetable organ- 
ism, should construct its proteids from the nitrogen contained in the 
amido-acids, and their importance is likened to that of the inorganic 
salts and extractives contained in beef-tea, or other meat extract. 
We do not know what part these play exactly in the total processes of 
tissue-metabolism, but we do know that the salts are in some way 
essential, and that the extractives are an extremely important acces- 
sory to that metabolism. 

Experiments on the pancreatic digestion of starch are in progress. 

The term zymolysis is suggested as a convenient one to denote 
generally the changes produced by enzymes or unorganised ferments. 

W. D. H. 

The saving effect on Albumin of Organic Acids in Vegetable 
Foods. By H. Weiskxe and E. Frecusie (Bied. Centr., 19, 31—39; 
from Journ. f. Landw., 3'7, 199—234).—The object of the experiments 
described in the paper was to determine whether the considerable 
quantities of organic acids which occur in sour fodder, and other foods 
in which fermentation occurs, have a physiological value similar to 
that of starch and some of the other non-nitrogenous food constituents. 
A rabbit was fed for some days on a mixture of meat meal (15 grams), 
fat (1°8 grams), starch (30 grams), sugar (10 grams), crude nut-shell 
fibre (5 grams), hay ash (0°5 gram), and salt (0°2 gram). The 
nutritive ratio was kept close, being as 1 : 3°7, in order that the action, if 
any, of the non-nitrogenous substances given might be more distinct. 
After eight days, the urine was collected for 10 days and the nitrogen 
determined. The average daily amount of nitrogen in the urine was 
1:46 grams. The weight of the animal remained nearly constant 
(2390 grams). During the next period, a portion of the starch (10 
grams) in the food was replaced by an equal amount of acetic acid, 
first as calcium, and afterwards as sodium acetate; but as after three 
days a considerable amount of food was left, lactic acid (10 grams), in 
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the form of calcium lactate, was substituted for the acetate. But 
this also had to be discontinued after three days. The live weight 
sank from 2345 to 2132 grams, and the average daily amount of 
nitrogen in the urine was 192 grams. So that, notwithstanding the 
less amount of nitrogen taken in the food, there was an increase 
in the amount eliminated. An amount of acetic or lactic acid as high 
as 43 grams per 1000 grams of live weight, therefore, not only does 
not save albumin, but it increases the albumin consumption. In the 
third period, in which the food used in the first period was again 
employed, the live weight attained nearly its original amount and the 
nitrogen of the urine again sank to 146 grams per day. In the 
fourth period, the same food-mixture was again used, but minus 10 
grams of starch. In four days the live weight sank to 2225 grams, 
whilst the daily separation of nitrogen rose to 1°71 grams. Inasmuch as 
the amount of nitrogen separated during period IT was still higher than 
this, it would seem that the presence of acetic or lactic acid in the 
food is actually prejudicial. In another experiment, in which only 
2°2 grams of lactic acid per 1000 grams of live weight was used, 
there was no increased separation of nitrogen; but there was also no 
preservation of albumin. 

The next experiments were made with a wether, fed for seven days 
with a mixture of meadow hay, starch, cane-sugar, earth-nut cake, 
and salt. The nutritive ratio was as 1 : 3-4. During the next period, 
lactic acid (60 grams) as calcium lactate was mixed with the food. 
It is shown that rather less protein, fat, and crude fibre were digested 
in the second period, and that the rise observed in the digested non- 
nitrogenous extract-substance was less than the lactic acid added. 
But there was more (1'73 grams) nitrogen deposited in the second 
period than in the first. There was thus a not inconsiderable deposi- 
tion of albumin, caused by the presence of calcium lactate. With 
twice the amount of lactic acid, there was, however, an increased 
amount of nitrogen eliminated, whilst with still more acid the nitrogen 
of the urine was not raised, but there was a gradual rise in the 
amount of protein in the feces. 

Further experiments with a wether showed that the action of 
acetic acid (as sodium acetate) is quite different from that of lactic 
acid ; the urine production was very much increased, and the urine 
was also somewhat richer in nitrogen. The undigested nitrogen of 
the feces remained practically the same. 

The results of the experiments do not support v. Wolff's view, that 
the volatile fatty acids (especially acetic acid) have a nutritive value 
but little less than that of the carbohydrates, N. H. M. 


Amount of Substances yielding Oil of Mustard in various 
Foods, and their Action on the Animal Body. By U sricur 
(Bied. Centr., 18, 53—56).—The seeds of black mustard contain two 
substances, potassium myronate and myrosin, which in presence of 
water react on each other, forming allylthiocarbimide and other 
compounds. The same or similar compounds are also obtained from 
the different organs of various species of Allium, and in small quantities 
from rape-seed. The author has determined the amount of mustard 
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oil which various seeds used in the oil factories of different countries 
will produce, as well as that of the seeds of weeds which accompany 
them. It has long been known that so-called rape cake, when treated 
with water, often develops a more or less powerful odour of mustard 
oil, owing to the adulteration of the cake with black or Indian mus- 
tard. Experiments, in which sheep had considerable amounts of 
black mustard mixed with their food,showed that a daily amount of 284 
grams was not injurious, whilst a bull-calf consumed 148—444 grams 
with the same result. Cows took 343 to 820 grams of mustard a day, 
about a week before calving, without injury. Cake containing much 
potassium myronate may safely be given to quite young calves. 
Although quite uninjurious to sheep and bullocks, it is doubtfal 
whether, if given to cows, a cake containing potassium myronate may 
not have some influence on the taste and quality of the milk and 
butter; and it is suggested that, until more is known, cows should 
not be fed with oil cake which yields more than 0°5 per cent. of 
mustard oil. N. H. M. 


Methyl Mercaptan as a Constituent of Human Intestinal 
Gases. By L. Nencxt (Monatsh.,10,862—-863).—Planerand Ruge have 
shown that intestinal gas consists of carbonic anhydride, hydrogen, 
hydrogen sulphide, and marsh gas. Bearing in mind that methyl 
mereaptan is one of the products of putrifying albumin (compare 
Nencki and Sieber, this vol., p. 78), the author has endeavoured to 
show its presence as a degradation-product in human feces, and that 
it is probably formed in the large intestine. To this end he reduced 
fresh excrement (3 kilos.) to a thin paste with water, added oxalic 
acid (90 grams), and distilled the mixture. The gases evolved, con- 
sisting in the main of carbonic anhydride, were first passed into a 
flask to condense the water, and then into a 3 per cent. solution of 
mercuric cyanide, which at first became yellow, and ultimately con- 
tained a small quantity of a black precipitate. This was collected, 
well washed, and treated with hydrochloric acid, the resulting gases 
being passed into a neutral solution of lead acetate, which assumed 
the characteristic odour of mercapten, and ultimately contained a 
quantity of microscopic yellow plates or prisms insufficient for 
analysis. This unmistakable proof of the presence of mercaptan 
leads the author to suppose that alkaline compounds of mercaptan are 
decomposed in the large intestine by acids formed during the decom- 
position of albumins and carbohydrates; the liberated thio-alcohol 
being evolved in the gaseous form. G. T. M. 


Uric Acid. By W. Roserrs (Proc. Med. Chir. Soc., 1890, 85—87).— 
The’ presence of uric acid in human urine is somewhat anomalous. 
As a vehicle for the elimination of nitrogen it is not needed; its 
place being taken by urea, which by its easy solubility is better adapted 
to the liquid urine of mammals. Perhaps uric acid is a vestigial 
remnant in mammalian descent; but although physiologically 
insignificant, uric acid is pathologically the most prominent com- 
ponent of the urine, this being chiefly due to its tendency to form 
concretions. 
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All acid urines tend inevitably to deposit their uric acid sooner or 
later. The time of onset of precipitation various from a few hours to five 
or six days, or even longer. The inference is drawn that pathological 
gravel is due to an exaggeration of conditions which exist in a less 
pronounced degree in health. To get at an explanation of this spon- 
taneous precipitation, it is necessary to examine the states of combi- 
nation of uric acid in urine. _ 

Uric acid (C;H,N,O; = H,U) is a bibasic acid, and forms two regular 
series of salts—namely, normal urates (M.0) and acid or hydrogen 
urates or biwrates(MHU). But in addition to these it forms a series 
of hyperacid combinations, first discovered by Bence Jones, and 
termed by him guadrurates (MHU,H,U). The normal urates are never 
found in the animal body, and are only known as laboratory pro- 
ducts. The biurates are only encountered pathologically as gouty 
concretions. The quadrurates, on the other hand, are specially the 
physiological salts of uric acid. They constitute exclusively the com- 
bination in which uric acid exists in solution in normal urine, and 
they become visible sometimes as the amorphous urate sediment. 
The urinary excretion of birds and serpents is composed exclusively 
of quadrurates. The quadrurates can, moreover, be formed arti- 
ficially under conditions which prevail in the animal body. The 
special and characteristic reaction of the quadrurates is that they are 
immediately decomposed by water into free uric acid and biurates. 

They exist in acid urine in the presence of water and of super- 
phosphates. These conditions necessarily involve the ultimate libera- 
tion and precipitation of uric acid. The first step is the breaking up 
of the quadrurate by the water of the urine into free uric acid and 
biurate according to the following equation : 


(MHU,H,0) + H,O = (H,0) + (MHU). 
Quadrurate. Free uric acid. Biurate. 


This explains the liberation of half the uric acid. But the biurate 
thus formed is forthwith changed in the presence of superphosphates 
into quadrurate. Thus: 


2(MHU) + (MH,PO,) = (MHU,H,0) + (M.HPO,). 
Biurate. Superpkosphate. Quadrurate. Dimetallic phosphate. 


By these alternating reactions all the uric acid is at length set free. 

Seeing that uric acid exists in acid urine (that is, for some 16 hours 
out of the 24) amid conditions which, if the quadrurate stood alone 
and uncontrolled, would lead to its immediate precipitation, and yet 
that in the normal course no such early precipitation occurs, it is 
obvious that the urine must contain certain ingredients which inhibit 
or greatly retard the action of the water in breaking up the quadru- 
rates. These inhibitory ingredients consist, chiefly, of (1) the mineral 
salts, (2) the pigments of the urine. 

The conditions of the urine which tend to accelerate the precipita- 
tion of uric acid as in the formation of concretions and deposits, are 
—(1) high acidity, (2) poverty in mineral salts, (3) low pigmenta- 
tion, (4) high percentage of uric acid. The converse conditions tend 
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to retard precipitation. On the interaction of these factors the 
occurrence or non-occurrence of uric acid gravel appears to depend, 


and probably the most important of these factors is the grade of 
acidity. W. D. H. 


Physiological Action of Selenious Acid. By C. Cuasrié and 
L. Lapicqur (Compt. rend., 110, 152—153).—0-2 per cent. of selenious 
acid prevents the putrefaction of infusions of beef by the ordinary 
microbes of the air. With a smaller quantity, putrefaction takes place 
and the selenious acid is reduced. 

Sodium selenite introduced into the blood of a dog, killed it when 
the dose reached 3 milligrams per kilo. of body weight. The most 
pronounced symptoms are intense congestion of all the viscera, and 
an abundant bronchial secretion of a rose-coloured liquid which con- 
tains no selenium. 

Sodium selenite therefore acts essentially as an _ irritant, as 
Rabuteaun observed, but the authors were unable to discover any of 
the crystals which he described as being present in all the organs. 

C. H. B. 

Physiological Action of Sulphonal. By J. Gorvon (Brit. Med. J., 
i, 1890, 710—714).—From observations and experiments on the 
lower animals and on human beings, the following conclusions are 
drawn :—Sulphonal reduces the excitability of the reflex function of 
the spinal cord, and diminishes peripheral sensation. In men, large 
doses slow the respiration, but do not affect the pulse. It destroys 
slowly the conductivity of motor nerves, and the irritability of 
muscles, which subsequent washing with salt solution tends to 
revive. Urea is excreted in increased quantity after small doses 
(5—1L0 grains), in diminished quantity after larger doses; the volume 
of the urine is, however, not affected. It produces no effect on the 
skin, or on the body temperature; it, however, occasionally causes 
vomiting and diarrhea. Although incoordination of the extremities, 
giddiness, and a feeling of depression or confusion sometimes follow 
its administration, as a rule these effects do not supervene, and the 
sleep which follows its use is tranquil and refreshing. The hypnotic 
action of the drug is marked even in healthy people, and in cases of 
insomnia it is found most trustworthy. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Decomposition of Albumin by the Bacillus of Malignant 
Gidema. By R. Kerry (Monatsh., 10, 864—873; compare Nencki, 
this vol., p. 78).-—-The author has investigated the decomposition of 
serum siienin by a pure culture of the bacillus of malignant 
edema. On distillation, after saturation with oxalic acid, the fer- 
mented liquid gave gaseous products, and an oily liquid which when 
pure boils at 165—171°, has the formula C,H,,0,, and is of a ketonic 
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or of an aldehydic nature. It is optically active [2] = +5°63, and 
may, therefore, be assumed to contain an asymmetric carbon-atom ; it 
gives a violet coloration with magenta decolorised with sulphurous 
acid, and a violet-red coloration with diazobenzenesulphonic acid, 
soda, and sodium amalgam. It reduces an ammoniacal solution of 
silver nitrate without the formation of a mirror, gives a crystalline 
compound with phenylhydrazine and sodium acetate; but does not 
react with sodium hydrogen sulphite or reduce Fehling’s solution. 
On oxidation it is converted almost entirely into valeric acid. On 
evaporating the distillation residue and exhausting it with ether, 
leucine, hydroparacoumaric acid, and a small quantity of fatty acids, 
but no indole or scatole (compare Nencki, loc. cit.), were obtained. 
The gases produced in the fermentation consisted of carbonic 
anhydride, hydrogen sulphide, marsh-gas, and hydrogen in varying 
proportions. G. T. M. 


Decomposition of Gelatin by Anaérobic Ferments. By L. 
Sevitrenny (Monatsh.,10,908—917).—The author has used the method 
adopted by Nencki (this vol., p. 78) to investigate the decomposition 
of a solution of gelatin by Bacillus liquefaciens magnus and the 
Rauschbrand bacillus. With the former ferment, a considerable 
quantity of methyl mercaptan is formed during the progress of 
growth of the organism, the other products being volatile fatty acids, 
phenylpropionic acid, glycocine, leucine, and a considerable quantity 
of the so-called “ gelatin-peptone,” but no indole, scatole, or phenol is 
formed. When the fermentation is induced by the Rauschbrand 
bacillus, the same products together with phenylacetic acid are 
obtained, and in this case also the fermented liquid gives no indication 
of its containing indole, scatole, or phenol. On oxidising the gelatin- 
peptone with fuming nitric acid or with permanganate, succinic and 
benzoic acids are obtained. 

From these results, the author infers that the benzoic acid, ob- 
tained by earlier observers on oxidation of gelatin, was derived 
from phenylpropionic acid, and that albumin and gelatin differ in 
that the latter on fermentation gives rise to a large quantity of 
glycocine, but to neither parahydroxyphenolpropionic acid, scatol 
acetic acid, nor to any of their derivatives. G. T. M. 


Formation of Nitrates in Plants. By Bertuetor (Compt. rend., 
110, 109).—The facts observed by Heckel (next abstract) and by 
Lundstrém, combined with the results of André and those obtained 
by the author concerning the formation of nitrates by various species 
of Amaranthus, prove that there is a close connection between the life 
processes of the microbes in the soil and those which inhabit and 
develop in plants, whether they are microbes which fix nitrogen in 
vegetable soils and in legumes, or those which form nitrates in 
Amaranthus, Sterculia, the coffee plant, or vegetable soils. 

C. H. B. 

Utilisation and Transformations of Alkaloids during the 
Germination of Seeds. By E. Hecke. (Compt. rend., 110, 88—90). 
—The seeds of Sterculia acuminata contained 2°37 per cent of caffeine. 
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After the first year, the cotyledons, which remain attached to the 
stalk, contained only 1°072, after the second year 0°70, and after the 
third year 0°21. As the caffeine disappears, chlorophyll and potassium 
nitrate are formed in the cotyledon, and hence its disappearance is 
due to a kind of nitrification. 

In order to investigate the behaviour of pyridic alkaloids, seeds of 
Strychnos nux vomica and Datura stramonium were used. After two 
to three months, according to the size of the seeds, all the alkaloids 
had disappeared and been converted into more assimilable products, 
the change taking place under the influence of the embryon, for if 
the germs are removed from the seeds, the latter remain unaltered in 
moist earth for a long time. 

In Physostigma venenosa the eserine undergoes transformation in 
the cotyledons themselves during the germinative movements, for 
whether the seeds are sown with or without their gemmule the 
eserine disappears, and it follows that the cotyledons contain sub. 
stances which produce this change. 

Whether the seeds have an endosperm or not, the disappearance of 
the alkaloids becomes complete, and they pass into the young plant. 
The exact changes which they undergo are not yet known, but they 
are undoubtedly true reserves of food for the young plants, which, 
however, must undergo complete alteration before they can be assimi- 
lated. Reveil’s observations that plants watered with solutions of 
their own alkaloids always died, show that they cannot be absorbed 


directly with impunity. C. H. B. 


Sugar-yielding Insoluble Carbohydrates in Seeds. By W. 
Maxwett (Amer. Chem. J., 12, 51—60).—The finely-ground seeds 
were extracted with ether, to remove fats, and with dilute aqueous 
potash, to remove proteids, and the residue was washed with water 
until neutral, and treated with a solution of diastase to separate the 
amyloids. The insoluble residue, consisting of cellulose, remnants of 
less soluble albuminous matters, and “‘ nitrogen-free extractive matter,” 
was boiled for one hour with a 35 per cent. solution of sulphuric acid; 
the filtered extract was boiled for two hours in a reflux apparatus, 
and then neutralised with barium carbonate. The neutral solution 
was evaporated to a syrupy consistence, and extracted with alcohol. 
The alcoholic extract was evaporated, and the action of the residue 
on Fehling’s solution and on polarised light was studied, as well as 
the products which it yielded when oxidised with nitric acid. It is 
found that the insoluble non-uitrogenous matters, exclusive of cellu- 
lose, are carbohydrate substances which, when treated with a dilute 
mineral acid, are convertible into sugars. This sugar is generally 
galactose ; hence the carbohydrate is in most cases paragalactin ; occa- 
sionally some levulose appears to be also obtained. The seeds of 
Pisum sativum and Phaseolus vulgaris contain respectively about 
20 and 10 per cent. of insoluble carbohydrates, and this is all con- 
vertible into galactose. Faba vulgaris and Vicia sativa contain 
respectively 14 and 15 per cent. of insoluble carbohydrates, and not 
more than half of these can be converted into sugars by the action of 
a dilute mineral acid. 
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These insoluble carbohydrates are secreted in the cells of the endo- 
sperm. It is found that the thick membranes of the cells of the 
cotyledons are insensible to colour reagents, and do not dissolve in a 
cuprammonic solution, but after they have been boiled with dilute 
acid, and the carbohydrates thereby removed, the residue gives all the 
cellulose reactions. C. F. B. 


Constituents of Urtica urens, Urtica dioica, and Urtica 
pilulifera. By L. Reuter (Chem. Centr., 1889, ii, 991—992, from 
Pharm. Centralhalle, 30, 609—610).—From the leaves of these plants 
no alkaloid could be separated, but by treatment with slaked lime, a 
glucoside is obtained; this reduces Fehling’s solution very slightly ; 
but after boiling with acids it reduces it readily. The product of 
boiling with acids is a brown, tarry substance. The glucoside con- 
tains no nitrogen. Tannin and salt do not precipitate it. Iodine in 
potassium iodide solution and potassiomercuric iodide form preci- 
pitates; potassium ferricyanide and potassium chromate in sulphuric 
acid are reduced by it. Its aqueous solution has a neutral reaction. 

From the seeds of Urtica pilulifera,a green, fatty oil, containing 
chlorophyll, is obtained by treating them with magnesia and water, 
drying, and extracting with chloroform ; the extract contained neither 
glucoside nor alkaloid. The seeds, after treatment with chloroform, 
yielded a glucoside soluble in absolute alcohol. J. W. L. 


Influence of Gypsum and of Clay on the Conservation of Soil 
Nitrogen, on Fixation of Atmospheric Nitrogen, and on Nitri- 
fication. By Picnarp (Ann. Agronom., 15, 505—521).—The author 
has made a number of experiments on the nitrification of the 
nitrogen of arachida cake when mixed with artificial soils composed 
of pure silicious sand of different degrees of fineness, mixed with 
varying proportions of gypsum, clay,and common salt. The mixtures 
were seeded with the washings of arable soil, and the initial and final 
nitrogen in the forms of ammonia, nitrates, and total nitrogen were 
estimated ; the following conclusions were arrived at. In mixtures 
containing 1 per 1,000 of cake with the nearly pure sands, kept 
very slightly moist, and without vegetation for 18 months, the loss 
of nitrogen (greatest in the coarse sand) was as much as 70 per 
cent., and less than 15 per cent. was found as nitrate or ammonia at 
the end of that time. The addition of 5 per 1,000 of gypsum reduced 
the loss of nitrogen to 58 per cent. at most, the difference being due 
to more nitrogen nitrified. Salt in the proportion of 1 per 1,000 does 
not at all interfere with this beneficial action of gypsum. The addition 
of 10 per cent. of pure clay to the sand reduces the loss of nitrogen, 
and more is found as ammonia. One part per 1,000 of gypsum, 
in mixtures containing from 10 to 40 per cent. of clay, reduced still 
more, and progressively, the loss of nitrogen. One of these mixtures 
(that with 40 per cent. clay), containing 0°1023 per cent. initial 
nitrogen, showed a gain over the 18 months of 0°0293 per cent., equal 
to 28°53 per cent. of the initial nitrogen; the author regards the 
greater part of this gain as consisting of free nitrogen fixed from the 
air. J. M. H. M. 
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Preparation of Silage. By O. Kettner and J. Sowano (Landw. 
Versuchs-Stat., 1890, 16—22).—In continuation of his former 
researches made with the object of determining the form in which 
nitrogen is lost during the preparation of silage, the author ensiled 
some Lespedeza cyrtobotyra, Miq.; and after a certain time had 
elapsed, a portion was extracted with cold water, and the solution 
distilled ; in the distillate were found ammonia, and a small quantity 
of what appeared to be a substituted ammonia. It was also noted 
that the upper layers in the silo contained less nitrogen than 
the lower. The loss of nitrogen as ammonia in silage made from 
green maize was small. The author criticises the work of other 
workers on the same subject. E. W. P. 


Digestibility of Rice-Straw. By O. Kettner (Landw. Versuchs- 
Stat., 37, 23—-26).—Sheep were fed for a time on irrigated rice- 
straw and for another period on upland rice-straw (rice cultivated 
on dry lands) ; in both cases the live weight remained practically con- 
stant. The following table shows the composition of the straws, and 
their mean coefficients of digestion :— 


| | 
Coefficient of| Upland | Coefficient of 
digestibility. rice. digestibility. 


Moisture on the dry .... “7 10 °33 
Albumin......eese05- . . 6°75 
Bat veccccccccccccecss . ‘ 2°16 
Fibre... cessccccsccess ; : 40°35 
Non-nitrogenous extract. ‘ ; 32°14 

eo ccccecs ; — 18-60 


Dry matter..... sebepes . — 


Organic RE o<adca ce ‘ _ 
| 


Both of these straws surpass all other straws as fodder. 
E. 


Analytical Chemistry. 


New Form of Air-Bath. By M. A. Apams (Analyst, 1889, 222 
—228).—The apparatus consists of an outer jacket, within which is 
a copper vessel containing an annular thermostat. This is composed 
of two concentric cylinders of sheet copper, joined at the top and 
bottom, and enclosing an air space 5 mm. thick. This thermostat 
forms the wall of the drying chamber. It is connected with a 
U-tube, containing mercury for the control of the gas as usual. 
Air admitted at the bottom, between the jacket and the copper 
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vessel, rises to the top, and there enters the space between the walls 
of the vessel and the thermostat, by which it is deflected downwards 
to enter the drying chamber through a perforated shelf at the bottom. 
Access to the drying chamber is obtained by removing a dome- 
shaped glass chimney. The drying chamber is about 9 inches high 
and 12 in diameter, and the whole space above 4 inches from the shelf 
has a uniform temperature, whilst 7 cubic feet of air pass through it 
per minute. M. J. S. 


Detection of Free Chlorine in Hydrochloric Acid. By G. A. 
Le Roy (Bull. Soc. Chim. [3], 2, 729; compare this vol., p. 289).— 
When a few crystals of diphenylamine are added to hydrochloric 
acid containing traces of chlorine, a blue coloration is produced the 
intensity of which varies with the amount of free chlorine present. 


T. G. N. 


Detection of Sodium in Lithium Carbonate. By W. H. 
Symons (Chemist and Druggist, 36, 153, 291).—Since lithium 
chloride is readily soluble, whilst sodiui chloride is only sparingly 
soluble (1 in 450—500) in concentrated hydrochloric acid, the treat- 
ment of a mixture of the two carbonates with about 10 parts of strong 
acid will reveal the presence of 2 or 3 per cent. of the sodium salt by 
the formation of a crystalline precipitate. Fora quantitative separa- 
tion, the acid should be previously saturated with sodium chloride, 
and a filter toughened by nitric acid (Francis) should be used. One 
part of lithium carbonate requires for solution 68-9 parts of water at 


15°; the sodium carbonate can therefore be washed ont, and tested 


for by hydrochloric acid in the residue of the evaporated washings. 
M. J. S. 


Estimation of Copper by Titration with Potassium 
Cyanide. By G. E. R. Exuis (J. Soc. Chem. Ind., 8, 686—687).— 
Referring to the interference caused by the presence of zinc and iron 
in estimating the percentage of copper by titration with potassium 
cyanide, the author finds that the presence of 4 to 5 per cent. of 
zinc does not practically affect the correctness of the indications 
afforded by the potassium cyanide solution, but that when the zinc 
exceeds that amount, the indications are perfectly untrustworthy, 
necessitating the removal of the zinc before titration is effected. 
With regard to iron, the author’s investigations are not yet complete. 
The present results show that the percentage of copper found is 
always low when a considerable amount of iron is present, owing prob- 
ably to the retention by the precipitated hydroxide of a portion of 
the blue ammoniacal compound. D. B. 


Precipitation of Copper as Thiocyanate in Assaying. By 
F. Jounson (J. Soc. Chem. Ind., 8, 603—604).—The ore is dissolved in 
any suitable acid, the excess being in great part boiled off. The moist 
residue is now diluted with about 20 times its volume of water, and 
ammonium thiocyanate added to the extent of at least three times the 
weight of copper possibly present. Stannous chloride solution is 
then added until bleaching of the deep-red coloured liquid ensues 
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and a solution more or less turbid from precipitated cuprous thio- 
cyanate and the insoluble portion of the ore is obtained; this is 
passed through a filter and washed once with water containing 
about 1 per cent. of hydrochloric acid. The filter-paper, with its 
contents, is then transferred to the dissolving flask, treated with 50 c.c. 
of a dilute acid mixture of 1 part of nitric acid, 1 of hydrochloric 
acid, and 4of water, and boiled gently for about a quarter of an hour. 
Ammonia is now added and the solution titrated with standard potas- 
sium cyanide. D. B. 


Estimation of Minute Quantities of Aluminium in Iron and 
Steel. By J. E. Sreap (J. Soc. Chem. Ind., 8, 965 —966).—Dissolve 
11 grams of the iron in 44 c.c. of strong hydrochloric acid (or 22 
grams in 88 c.c. if less than 0°01 per cent. of aluminium is expected) 
on the sand-bath in a 600 c.c. beaker. Evaporate to dryness, re- 
dissolve in hydrochloric acid and water, filter into a 500 c.c. beaker, 
and wash. The total bulk should not exceed 200 c.c. Add 3 c.c. of 
a saturated solution of sodium phosphate, then dilute ammonia until 
the free acid is neutralised. Now add hydrochloric acid, drop by 
drop, until the solution is clear, heat to boiling, add a large excess of 
a saturated solution of pure sodium thiosulphate (50 c.c. is sufficient), 
and continue to boil for about one hour. The precipitate is then 
collected on a filter, washed, treated with 5 c.c. of hydrochloric acid 
and 5 c.c. of boiling water, and the filtrate evaporated to dryness in 
a platinum dish. The residue from the evaporation is now fused with 
2 grams of pure sodium hydroxide (dissolved in 1 cc. of water), after 
which it is cooled and dissolved in boiling water, the solution being 
made up to 110 c.c. The insoluble oxides are then filtered off, 100 c.c. 
of the filtrate (= 10 grams of iron) is neutralised with hydrochloric 
acid, and treated with 3 c.c. of sodium phosphate and a large excess 
of sodium thiosulphate. The mixture after boiling is treated with 
2 c.c. of ammonium acetate and boiled for five minutes longer. The 
precipitate is collected, washed with hot water, ignited, and weighed. 
It consists of AJPQ,, and therefore contains 22°36 per cent. of alumi- 
nium. D. B. 


Convenient Solution for Use in Titrating Weldon Muds for 
Manganese Peroxide. By W.G. M’Kettar (/. Soc. Chem. Ind., 
8, 968—969).—The author recommends the use of standard solutions 
of potassium dichromate and ferrous sulphate containing 11°862 
grams and 69°4 grams per litre respectively. 1 c.c. = 0°04 pound of 
Mn0, per cubic foot when using 1 cubic inch of the mud. 

D. B. 

Assay of Emetine in Ipecacuanha Wine. By T. P. Brunt 
(Pharm. J. Trans. [3], 20, 380).—The method recently described 
(this vol., p. 310) having been adversely criticised, the author has 
made further investigations, and finds the process is useless. 


General and Physical Chemistry. 


Production of Monochromatic Light. By KE. Fieiscat v. 
Marxow (Ann. Phys. Chem. [2], 38, 675—676).—The author re- 
commends the use of sodium bromide in place of the chloride for the 
production of monochromatic light, as the former melts without 
decrepitation, and gives a much brighter light than the latter. 


eat 


H. C. = 
« 
Refractive Indices of Normal Salt Solutions. By C. Benpgr <j 
(Ann. Phys. Chem. [2], 39, 89—96).—The author showed (Abstr., a 
1884, 144) that Valson’s law of moduli could be extended so as to Fe 
represent the specific gravity of aqueous salt solutions as an arbitrary F 
standard plus the product of the molecular concentration into the sum 
of two constants, one determined by the metal of the salt, and the F ’ 
other by the salt-radicle. From an investigation of aqueous solutions = 
of the chlorides, bromides, and iodides of sodium, potassium, and C 
i 


cadmium, he now finds that the same mode of expression holds good 
for the refractive index (compare Walter, this vol., p. 202). 


- 


Molecular Refraction of the Halogen Salts of Lithium, 
Sodium, and Potassium. By R. Weaner (Chem. Centr., 1890, i, 
78—79).—The author has determined the molecular refraction of the 
chlorides, bromides, and iodides of potassium, sodium, and lithium, 
the index of refraction of the pure salts being first of all determined, 
and the molecular refraction being then calculated by means of 
Landolt’s formule M = P” — 1 and M = P Bee OM in which P = 
d (n? + 2)d 
the molecular weight, » = index of refraction, d = specific gravity. 
Difficulties were encountered first of all with the determination of the 
index of refraction of the pure salts from that of their solutions, the 
index increasing slightly as the concentration decreased, so that only an 
approximate result could be arrived at. The molecular refraction of 
the several salts calculated from the aqueous solutions varies slightly, 
therefore, with the concentration. If it be accepted that the atomic 
refraction of the several halogens does not vary in their different 
salts, then that of the alkali metals increases considerably with the 
atomic weight of the halogen with which it may be combined. The 
author regards it, however, as probable that the atomic refractions of 
the elements are not constant in compounds, but that they influence 


each other. J. W. L. 


Electrical Resistance of Iron and its Alloys at High 
Temperatures. By H. Le Cuaterirr (Compt. rend., 110, 283—286). 
—The resistance is expressed in ohms per mm. of wire 1 mm. in 
diameter. 

VOL. LYIII. ; 2p 
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Pure soft iron—carbon 0°05 per cent.— 


t.... 15° 290° 460°. 750°. 800°. 860°. 910°. 1060°. 
R... O14 O88 O59 $4110 j%4L2l j%J3l +1134 ~= 1°40 


Cast steel, mediwm hardness—carbon 0°6, manganese 04 per cent.— 


t.... 15°. 300°. 420°. 600°. 700°. 820°. 960°. {1100°. 
R... 016 O43 O55 O80 O97 128 %4I32 134 


Hard steel— 


t.... 15°. 280°. 410°. 680°. 730°. 830°. 870°. 940°. 1050°. 
R... O24 046 060 106 113 139 %1143 #146 1:48 


The angular points in the curves representing the variations in the 
electrical resistance of iron and steel, show clearly the two alterations 
of state described by Osmond (see this vol., pp. 566, 567), and also that 
the temperature at which the changes take place is independent of 
the proportion of foreign matter present. 

An alloy of iron with manganese, containing 13 per cent. of the 
latter, shows only one indefinite angular point at about 700°. 
Nickeliferous iron shows a very distinct angular point at 340°. 

The variation in the electrical resistance of platinum and of a 
platinum-rhodium alloy is proportional to the temperature. 

When an alloy of iron with 25 per cent. of nickel is heated in an 
atmosphere of pure and dry hydrogen, the variation in the electrical 
resistance is regular, and the curve shows no angular points, but if 
the alloy is heated in moist hydrogen, it undergoes a very remarkable 
change. The colour becomes steel-grey or yellowish-grey, the tenacity 
increases from 65 kilos. to 80 kilos. (A. Le Chatelier), the elongation 
falls from 65 per cent. to practically nil, and the limit of elasticity 
becomes almost twice as great. The resistance becomes one-third 
less, and the curve shows a decided angular point at 550°, but above 
this temperature coincides with the normal nickel-iron curve. During 
cooling, there is a retardation of transformation from one modification 
to another similar to that produced by tempering, but this retardation 
may be avoided by very slow cvoling. The alteration in the properties 
of the alloy is due to the oxidation of the silicon. C. H. B. 


A Silver-Mercury Cell and its Relation to Temperature. 
By F. Srreimntz (Ann. Phys. Chem. [2], 38, 514—534).—According 
to Helmholtz, the difference between the electrical and chemical energy 
of a cell is equivalent to the product of the absolute temperature with 
the change in potential difference with change of temperature, or, in 
other words, with the temperature coefficient of the cell. If the 
chemical is greater than the electrical energy, the temperature coeffi- 
cient is negative, in the reverse case it is positive. Hence, from the 
nature of the temperature coefficient it may be at once seen whether 
the chemical energy is only partially converted into electrical energy, 
.or if the electrical is in excess of the chemical energy (compare Jahn, 


Abstr., 1886, 840). 
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The author formerly observed that the cell Ag | Ag,SO, | Hg.SO,| Hg 
hasan E.M.F. of zero at the ordinary temperature. This he now finds 
is due to the fact that a change in the temperature coefficient here 
takes place from positive to negative, this change taking place at a 
certain temperature, T,, at which the potential difference p, = 0. 
Hence, if the cell be plunged into ice-cold water, the silver forms the 
positive pole, whereas in hot water the positive pole is formed by the 
mercury. 

The anthor employs this cell in testing the above theory of Helm- 
holtz, and finds a perfect agreement between the theoretical deductions 
and the results of his own experiments. 


Batteries with Fused Electrolytes, and the Thermoelectric 
Forces at the Surface of Contact of a Metal and a Fused 
Salt. By L. Porncaré (Compt. rend., 110, 339—342).—The thermo- 
electric forces at the surface of contact of a metal with a fused salt 
are of the same order and sign as those observed by Bouty with 
saturated solutions. Employing the method of compensation, with 
the same metal and salt in two tubes at different temperatures, the 
thermoelectric force is practically independent of the absolute tem- 
perature, and proportional to the difference of temperature. With 
silver in silver nitrate, the hot metal is negative outside the cell; with 
zinc in zine chloride,the warm metal is positive outside. If one of 
the salts solidifies, no change in the thermoelectric force is observed, 
and if the temperature is raised so high that the metal fuses, no 
electric change is observed at the moment of fusion. With a battery 
consisting of zinc in zinc chloride and tin in stannous chloride, the 
observed difference of potential is almost identical with that calculated 
from thermochemical data, and between 250° and 350° the E.M.F, 
of the battery is almost completely independent of the temperature, 
hence it may be concluded that, in accordance with Lippmann’s theorem, 
the specific heat of the system is not altered by the passage of the 
electricity. In a similar battery in which one of the electrolytes 
remains solid whilst the other is fused, the E.M.I’. varies notably 
with the temperature, a result also in agreement with Lippmann’s 
theorem, the specific heat of the element varying with the changes of 
state which the current produces in the system. 

Helmholtz’s theory and its consequences hold good in case of 
batteries in which the electrolytes are made conducting, not by solu- 
tion, but by igneous fusion. C. H. B. 


Polarisation of Platinum Electrodes in Dilute Sulphuric 
Acid. By F. Ricnarz (Ann. Phys. Chem. [2], 39, 67—88).—The 
polarisation of platinum electrodes in dilute sulphuric acid amounts 
to 2°5 dan. when the current-density is small, but with great current- 
density, values rising to 4°3 dan. have been found (Fromme, Abstr., 
1888, 390). Such high results were doubted by the author, who 
subjected the methods by which they were obtained to a critical 
examination. He found that one or other of the assumptions on 
which Ohm’s method is based (namely, that both the resistance of the 
electrolytic cell and the polarisation remain constant, although the 
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intensity of the current varies) must be incorrect. The same criticism 
applies to Buff’s method, which assumes that the change of resistance 
in the cell with varying intensity is negligible with respect to the 
total resistance. On the assumption that the polarisation remains 
constant at 2°5 dan., the resistance for a current of 0°01 amp. is some 
eight times as large as the resistance for an intensity of 0°75 amp. 
This diminution of the resistance with increase of current may be 
partially accounted for by the heating of the electrolyte round the 
small electrode (a thin platinum wire) owing to the great current 
density. The heating may proceed so far as to surround a part of 
the electrode with a sheath of steam. Another cause of the change 
of resistance is the increasing difficulty of formation of gas bubbles 
on the electrode when the current is weak. Finally, there is the 
diminution of “transfer” resistance as the current increases (com- 


pare Sankey, this vol., p. 317). J. W. 


Surface-tension of Polarised Mercury in Different Electro- 
lytes. By F. Pascuen (Ann. Phys. Chem. [2], 39, 43—66).—Lipp- 
mann’s capillary electrometer, whilst yielding excellent results for 
electromotive forces of less than 0°9 volt, is found by the author to be 
untrustworthy for values above this limit, on account of the polarisa- 
tion caused by the liberation of hydrogen at the meniscus. In its 
stead he employs an open (J-tube, one limb of which is about 24 mm. 
in diameter, the other about 3 mm. and shorter The tube should be 
so far filled with mercury that the meniscus nearly reaches the top of 
the narrow limb. The whole is immersed upright in a beaker con- 
taining dilute sulphuric acid and a layer of mercury, so that the 
meniscus in the shorter limb alone is below the surface of the liquid. 
Connection is made with the meniscus through the wide limb. This 
instrument, although not so delicate as Lippmann’s, can be used for 
large electromotive forces. By its means the author investigated the 
change of surface-tension of mercury occasioned by polarisation in 
solutions of sulphuric acid, hydrochloric acid, sodium hydroxide, and 
various salts. He finds that all changes of surface-tension take place 
between the limits of +01 and —2 dan., and gives curves which 
show that up to the maximum it is the anion that exerts the decisive 
influence, whilst beyond the maximum it is the cathion. The posi- 
tion of the two characteristic points of the curves, the maximum and 
the point where electrolysis becomes evident, would appear to depend 
greatly on the concentration. The polarisation in Lippmann’s 
electrometer, as well as in the instrument above described, seems to 
be entirely at the meniscus, and not at the large (ancdic) mercury 
surface. When the polarisation attains a constant value, the surface- 
tension also becomes constant. 

Temperature influences ‘the results slightly, but not to such an 
extent as to interfere with the accurate working of the instruments 
under ordinary laboratory conditions. J. W. 


Electrolysis of Fused Aluminium Oxide and Fluoride. By 
A. Miner (Compt. rend., 110, 342—343).—Electrolysis qf aluminium 
oxide and fluoride by igneous fusion yields a quantity of metal 
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dependent on the time and the quantity of electricity acting. The 
yield varied in the experiments quoted from 50 to 70 per cent. of the 
theoretical quantity, and in one instance, with iron electrodes, was as 


high as 82 per cent. C. H. B. 


Formation of Salts in Alcoholic Solution. By C. M. van 
Deventer and L. T. Reicuer (Zeit. physikal. Chem., 5, 177—180).— 
Since, according to the dissociation theory, the heat of neutralisation 
of an acid by a base in aqueous solution is not due to the combination 
of the negative and positive radicles, but is only that caused by the 
union of the hydrogen of the acid with the hydroxyl of the base, the 
authors propose to measure the heats of neutralisation of acids by 
bases in cases where dissociation cannot possibly take place. In this 
paper the results of the determination of the heat of neutralisation of 
acetic acid by potassium ethoxide in alcoholic solution are given, the 
number obtained being 7280 cals. The authors show that this 
number is in agreement with that which may be calculated from 
Berthelot’s determination of the heat of neutralisation of acetic acid 
by potassium hydroxide in aqueous solution. H. C. 


Thermochemical Properties of Silk. By L. Vianon (Compt. 
rend., 110, 286—289).—Raw silk and silk freed from gum by treat- 
ment with soap were immersed in quantities of 9 to 12 grams in 
500 ¢.c. of normal solutions of various compounds at 12°. The silk 
contained the average proportion of water, 10 per cent. The numbers 
represent the heat developed per 100 grams of silk :— 


H,O. KOH. NaOH. NH;. H,SO, HCl. HNO;. KCI. 
Raw.... O10 135 155 O65 O95 O95 O90 020 
Washed. 0715 1:30 130 050 O90 O90 O85 O10 


The heat developed is the sum of the chemical and physical changes 
which take place. The total heat developed by the raw silk in all 
the experiments is 13°15 Cals., and by the washed silk 11°95 Cals. 
It follows that the chemical energy of the silk-glue (grés) is greater 
than that of the fibroin, the ratio being 1°451:1. More heat is 
developed by the action of acids and bases than by the action of 
neutral salts, and hence it would seem that silk-glue and fibroin have 
decided basic and acidic functions. C. H. B. 


Compounds which have a Tension of Dissociation equal 
to the Vapour-pressure of their Saturated Solution. By H. 
Lescaur (Compt. rend., 110, 275—276).—The behaviour of sodam- 
monium and potassammonium as described by Joannis (this vol., pp. 
209 and 560) is closely analogous to the behaviour of hydrated salts 
as observed by the author. All saline hydrates during a longer or 
shorter period of their definite existence afford examples of compounds 
the dissociation tension of which is equal to the vapour-pressure of 
their saturated solutions. The facts observed by Joannis are there- 
fore not anomalous, and Roozeboom’s hypothesis (this vol., p. 45) 
has no sufficient foundation. } 
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Composition of the Vapour of Mixed Liquids. By A. 
Winkeumann (Ann. Phys. Chem. [2], 39, 1—5).—This research was 
undertaken to test the validity of the theoretical formule deduced by 
Planck (Abstr., 1888, 1146) to express the difference between the 
concentration of a solution of one liquid in another, and the concen- 
tration of the vapour given off by the solution. Concentration with 
respect to a certain substance is here taken to mean the ratio which 
the number of its molecules bears to the total number of molecules in 
the mixture, whether liquid or gaseous. The substances chosen by 
the author were water and propyl alcohol, and the method of experi- 
ment was either (1) to pass a slow current of dry air through the 
solution, kept at constant temperature, and collect the vapours in a 
vessel immersed in a mixture of solid carbonic anhydride and ether ; 
or (2) to exhaust the flask containing the solution to such an extent 
that gentle ebullition took place, the vapours being condensed as 
before. Since the composition of the solution changes as the vapori- 
sation proceeds, only relatively small quantities of the distillate could 
be collected, so that the composition of the latter had to be deter- 
mined by a process of physical analysis, namely, by ascertaining the 
index of refraction. The results obtained with mixtures containing 
respectively 6°2 per cent. and 88°8 per cent. of propyl alcohol are con- 
sidered by the author to be in satisfactory accordance with the 
formulw, which, strictly speaking, hold good only for very dilute 
solutions. J. W. 


Vapour-pressures of Solutions in Acetic Acid. By F. M. 
Raoutt and A. Recoura (Compt. rend., 110, 402—405).—The vapour- 
tensions of acetic acid at various temperatures are as follows :— 


115°. 116°. 117°. 118°. 119°. 120°. 
700°6 7225 745°2 7684 7928 8185 
121°. 122°. 123°. 124°. 
8442 8710 8982 925°6 
The vapour-tensions of solutions of various substances in acetic 
acid were determined by the dynamical method, that is, by observing 
the boiling point under known pressures. This method can only be 
applied in somewhat concentrated solutions, but by means of other 
observations on solutions of various strengths, it is possible to calcu- 
late the reduction of vapour-tension in a very dilute solution (Abstr., 
1888, 1145). 
It has been shown that if f is the vapour-pressure of the solvent at 
a given temperature, f’ its vapour-pressure at the same temperature 
when it holds a solid substance in solution, P the weight of the solid 
substance in 100 grams of the solvent, M the molecular weight of the 
solid, and M' the molecular weight of the solvent, then, in very dilute 
svlutions— 


k being a constant for each solvent. The value of k varies between 
0°96 and 109, the mean being 1°05, and it is, therefore, practically 
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anity for every solvent. Taking M’ = 60, or, in other words, 
assuming that the physical molecule of boiling liquid acetic acid is 
identical with the chemical molecule, the following values of k were 
obtained with various solids :—Nitronaphthalene 1:63, monobrom- 
camphor 1°63, benzophenone 1°68, picric acid 1°60, salicylic acid 1°60, 
benzoic acid 1°59, diphenylamine acetate 1°57, potassium acetate 1°57, 
the mean being 1°61. 

Acetic acid, therefore, presents an apparent anomaly. All analogy 
indicates, however, that at a given temperature the constitution of 
the physical molecule of a substance is the same in both the liquid 
state and the state of saturated vapour. If this be so, the molecular 
weight of boiling acetic acid will be 97, since the vapour-density of 
its saturated vapour at 118° is 3°35. If this value 97 is substituted 
for 60 in the calculation of the value of k, the mean result is practi- 
cally 1-0, as in the case of all other solvents. The exception is, there- 
fore, ouly apparent, and is correlated to the anomalous vapour- 
density of the acetic acid. C. H. B. 


Influence of Capillarity and Diffusion on the Solvent Action 
of Liquids. By N. v. Kropuxorr (Zeit. physikal. Chem., 5, 
181—190).—The author describes a number of experiments on the 
solvent action of liquids similar to those made by Spring (this vol., 
p. 328). He comes to conclusions with respect to the explanation of 
the phenomena observed which are in agreement with those of 


Bechhold (loc. cit.). H. C. 


Nature of Osmotic Pressure. By J. H. van’r Horr (Zeit. 
physikal. Chem., 5, 174—176).—A reply to the paper on the same 
subject by L. Meyer (this vol. p. 441). The author defends his view 
that the osmotic pressure is caused by the dissolved substance and 
not by the solvent, and supports it by the following argument. If 
we imagine nitrogen contained in a vessel of a material which it 
cannot permeate, but which is permeable by other gases, and this 
vessel be immersed in an atmosphere of hydrogen, the pressure of the 
hydrogen within and without the vessel will be the same, and any 
excess of pressure within the vessel will be due to the nitrogen which 
caunot permeate its walls. This will be true whatever the initial 
pressure and density of the hydrogen gas may be, and any change in 
this will in no way affect the excess of pressure within the vessel in 
magnitude, this latter being due solely to the nitrogen. Hence, if 
we imagine the pressure on the hydrogen increased until the gas is 
liquefied, the excess of pressure within the vessel will still remain the 
same, and will be that due to the nitrogen. But in this last case we 
must regard the hydrogen as the solvent and the nitrogen as the 
disolved substance, and the excess of pressure, which is what the 
author has called the osmotic pressure, is evidently due solely to the 
nitrogen, that is, to the dissolved substance. H. C. 


Stereochemical and Mechanical Views with reference to 
Single and Multiple Union of Atoms, and the Changes of One 
into the Other. By A. Naumann (Ber., 23, 477—484).—The carbon- 
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atom is regarded as occupying the centre of a regular tetrahedron, its 
attractions being exercised in the directions of the four solid angles. 
The line joining the centres of two such carbon-atoms with one another 
is assumed in each case to represent in magnitude and direction the 
resultant of the attractions by which the two atoms are held together. 
If in the case of a single bond the length of this line be taken as 
unity, then it follows geometrically that for a double bond the length 
will be 0°5774, and for a treble bond 0°3333; that is, the magnitude 
of the attraction in the first case being unity, in the second it will be 
2 x 0°5774, and in the third 3 x 0°3333. Similar reasoning to the 
above may be employed in ascertaining the attractions of atoms 
other than carbon for one another. H. C. 


Molecular Theory of a Substance formed from two different 
Components. By J. D. van per Waats (Zeit. physikal. Chem., 5, 


133—173).—A mathematical paper not suitable for abstraction. 
H. C. 


Apparatus for Fractional Distillation under Reduced Pres- 
sure. By E. Varenta (Zeit. anal. Chem., 28, 673—676).—This 
apparatus was designed for the fractional distillation of substances 
which solidify at ordinary temperatures. The only novel portion is 
the receiver. This is a cylindrical vessel having at the top a tubulure 
to receive the end of the condenser tube, and a stopcock for connection 
with the pump. At the lower end the cylinder is narrowed to a tube 
which can be fitted into the necks of the flasks which are to receive 
the various fractions. This tube has a three-way tap, by which either 
the cylinder or the flask, or both, can be put in communication with 
the external air, so that the vacuum in the cylinder can be maintained 
while the flask is being changed. The cylinder is surrounded by 


a water-jacket, by which it can be kept at any convenient temperature. 
M. J. S. 


Apparatus for Preparing Gases. By A. Burcemersrer (Zeit. 
anal. Chem., 28, 676).—A lamp-chimney is fitted with tubes as 
shown in the figure. The short straight one ending inside level with 
the lower cork is about 10 mm. in diameter, and projects 10—20 mm. 
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The bent tube is narrower, and projects inside 20—30 mm. above the 
cork. When the stopcock is opened, the acid enters by the narrow 
tube, and the heavier liquid produced by the reaction flows away by 
the short tube, and remains at the bottom of the outer vessel. 


M. J. 8. 


Removal of Exhausted Solutions from Gas Apparatus. By 
A. C. Hertzoe (Zeit. anal. Chem., 28, 678).—Instead of a separate 
syphon tube, the author uses a thistle-headed funnel which has a side 
tube branched in at a spot where the funnel tube is expanded into 
a bulb. The funnel can be shut off by a stopcock, and the gas 
pressure in the flask (when the gas outlet is clesed) drives up the 


nearly exhausted liquid to the side tube, where it flows away. 
M. J. S. 


Inorganic Chemistry. 


Action of Fluorine on Different Forms of Carbon. By H. 
Motssan (Compt. rend., 110, 276—279).—Chlorine does not combine 
directly with carbon even at very high temperatures, but fluorine and 
carbon combine with great energy even at the ordinary temperature. 
Lamp-black, purified and dried, immediately becomes incandescent ; 
wood charcoal takes fire spontaneously, with projection of brilliant 
sparks. Denser forms of carbon must be heated to 50° or 100° before 
they will become incandescent. Ferruginous graphite from cast iron 
unites with fluorine below a dull red heat; Ceylon graphite, purified 
by fusion with potash, requires to he heated to a somewhat higher 
temperature; gas carbon barns in fluorine only at a red heat; the 
diamond is not affected when heated to redness in a current of 
fluorine. The products are gaseous, and are usually mixtures of 
different carbon fluorides. 

The action of fluorine on an excess of one of the lighter forms of 
carbon, care being taken that the temperature does not rise very high, 
yields carbon tetrafluoride, CF,, a colourless gas which liquefies under 
a pressure of 5 atmos. at 10°. Its sp. gr. agrees closely with the 
calculated number. Carbon tetrafluoride in contact with alcoholic 
potash yields potassium fluoride and carbonate. It is not decomposed 
by an electric spark, and is soluble in carbon tetrachloride, alcohol, 
benzene, and to a slight extent in carbon hisulphide. The gas can 
also be obtained by passing carbon tetrachloride vapour over silver 
fluoride heated at 300° in a glass or metal tube (compare Abstr., 
1888, 1262). 

The action of fluorine on carbon at a red heat yields a gaseous 
carbon fluoride which is not decomposed by electric sparks, is not 
absorbed by aqueous or alcoholic potash, is almost insoluble in water, 
but dissolves in alcohol. A small quantity of a solid product is 
obtained at the same time. 


558 ABSTRACTS OF CHEMICAL PAPERS, 


Both gaseous carbon fluorides yield a complex spectrum of lines and 
bands, amongst which the lines of fluorine are very distinct. 

Guntz commenced the investigation of carbon fluorides, which he 
obtained by the action of carbon tetrachloride on metallic fluorides, 
but, at Berthelot’s suggestion, relinquished the research in favour of 
Moissan. C. H. B. 


General Method for the Preparation of Carbon Fluorides. 
By C. Cuasrifé (Compt. rend., 110, 279—282; compare Moissan, 
preceding abstract).—Silver fluoride and carbon tetrachloride are 
heated together at 220° for two hours in sealed tubes of Bohemian 
glass. The glass is only slightly attacked. The product is carbon 
tetrafluoride, a gas which is only slightly soluble in water, but 
dissolves in benzene, and is absorbed by potassium hydroxide with 
formation of potassium carbonate and fluoride. Dicarbon tetra- 
chloride yields dicarbon tetrafluoride, C,F,; sp. gr. = 3°43 (cale. = 
3°46). C. H. B. 


Vapour-densities of Selenium Chlorides. By C. Cuasrié 
(Bull. Soc. Chim. [3], 2, 803)—When seleninm tetrachloride is 
heated with chlorine in sealed tubes at 190—200° for 10—-15 
hours, it sublimes, and is deposited in well-defined crystals at the 
cooler end of the tube. The vapour-density, as determined by Meyer’s 
method in an atmosphere of nitrogen at 360°, was found in two 


experiments to be 3°85 and 3°78 respectively, which corresponds with 
a dissociation occurring at that temperature, according to the equa- 


tion— 


2SeCl, = Se.Cl, + 3Ch. 


The vapour-density of selenium dichloride was found to be normal, 
the obtained values 7°69 and 8°123 agreeing closely with the calcu- 
lated value 7°95. T. G. N. 


Hydroxylamine Hydrochloride. By Eicuxorr (J. Pharm. [5], 
21, 245—246; from Arch. Pharm. [3], 27, 713).—According to 
Raschig, the salt is obtained as follows:—A saturated solution of 
sodium nitrite (1 mol.) is added to a solution of hydrogen sodium 
sulphite (2 mols.) in a cooled vessel, and then a cold saturated solution 
of potassium chloride is added. In 24hours hydroxylamine potassium 
disulphonate separates. This salt is boiled in water during several 
hours, and, on cooling, potassium sulphate is first deposited, and subse- 
quently hydroxylamine sulphate. A solution of this salt, treated with 
the necessary amount of barium chloride, yields the hydrochloride, 
which can be obtained in colourless crystals, very hygroscopic, easily 
soluble in water and in alcohol. It melts at 151°, and decomposes at 
a higher temperature, yielding nitrogen, hydrogen chloride, ammo- 
nium chloride, and water. J. F 


Compounds of Hydroxylamine with Metallic Chlorides. 


By L. Crismer (Bull. Soc. Chim. [3], 3, 114—121).—Dihydroxyl- 
amine zinc chloride, ZnCl,,2NH,-OH, is formed when zinc reacts with 
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hydroxylamine hydrochloride at 100°, or when an aqueous solution 
of the latter is treated with zinc sulphate and barium carbonate, 
or with zine oxide or carbonate, as also when zinc chloride is added to 
an alcoholic solution of hydroxylamine hydrochloride. It is best 
prepared by dissolving hydroxylamine hydrochloride (10 parts) in 
strong alcohol (300 c.c.) contained in a reflux apparatus, and adding 
zinc oxide (5 parts) to the boiling solution ; after a few minutes’ ebul- 
lition, the clear liquor is decanted, and deposits, on cooling, dihydroxyl- 
amine zinc chloride as a white, crystalline powder. This substance 
is soluble in solutions of hydroxylamine hydrochloride, and is but 
slightly soluble in water and alcohol; itis alkaline to litmus, and its 
solutions decompose on evaporation, hydroxylamine being liberated. 
At 120°, it decomposes into zine chloride, nitrous acid, ammonia, and 
hydroxylamine. 

Dihydroxylamine cadmium chloride, CdCl.,2NH,OH, may be pre- 
pared by any of the above methods, and forms brilliant crystals which 
are much more stable than those of the zinc compound. 

Dihydroxylyamine barium chloride, BaCl,,2NH,-OH, is formed 
when barium carbonate reacts with a concentrated aqueous solution 
of hydroxylamine hydrochloride. It separates from its aqueous 
solution in large, tabular crystals. 

Regarding dihydroxylamine zine chloride as a combination of a 
dehydrating agent with anhydrous hydroxylamine, the author suggests 
its use for the preparation of aldoximes and of hydroxamic acids, and 
has already prepared acetoxime, camphoroxime, and acetohydroxamic 
acid by a simple reaction of the substance with acetone, camphor, and 
acetic acid respectively. T. G. N. 


Combination of Ammonia and Hydrogen Phosphide with 
Silicon Chloride and Silicon Bromide. By A. Besson (Compt. 
rend., 110, 240—242).—Ammonia is rapidly absorbed by silicon chlo- 
ride with formation of the compound SiC],,6N H; described by Persoz in 
1830. Silicon bromide acts less energetically, and must be left in an 
atmosphere of ammonia for 48 hours. The product SiBr,,7NH; is an 
amorphous, white solid, similar in appearance to the chlorine com- 
pound. It is decomposed by water with formation of an alkaline 
solution smelling strongly of ammonia. 

Hydrogen phosphide is not absorbed by silicon chloride at the 
ordinary temperature, but at —23°, the chloride absorbs about 20 vols. 
of the gas, which are given off unchanged if the temperature is raised 
to 20°. At —50°, 40 vols. of hydrogen phosphide are absorbed, with 
formation of a compound SiCl,2PH;, which remains liquid even at 
—60°. Under a pressure of 20 atmos. at 16°, hydrogen phosphide and 
silicon chloride yield small, highly refractive crystals, which disappear 
when the pressure falls to 15 atmos. At 0°, the crystals appear under 
15 atmos., and disappear when the pressure falls to 10 atmos.; at 
—23°, they appear under 5 atmos., and remain after the pressure is 
removed; at —35°, the crystals form under the ordinary pressure. 
The composition of this compound could not be determined; it is 
tr from the vapour of the chloride, and is never formed in the 
liquid. 
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Silicon bromide is without action on hydrogen phosphide under 
the ordinary pressure, even at a temperature at which it solidifies. 
After repeated compression and maintenance of the pressure for 
several hours, a colourless liquid forms, which becomes white and 
opaque and changes into an amorphous, white solid. C. H. B. 


Compounds of the Alkali Metals and Ammonia. By 
JOANNIS (Compt. rend., 110, 238—240).—The author has previously 
found (this vol., p. 209) that the vapour-pressure of a solution of 
sodium in liquid ammonia varies until the composition Na + 5°3NH, 
is reached, then remains constant until solid sodammonium separates, 
the complete removal of ammonia being followed by the dissociation 
of the sodammonium. 

The method adopted enabled a difference of pressure of 0°2 mm. to 
be recognised. At 0° the tension remained constant; at —10° it re- 
mained constant, whilst the composition varied from NaNH, + 
0'46NH; to 0°'19NaNH,; + 0°81Na; at 22°4° the tension was con- 
stant, although the composition varied from NaNH,; + 2°42NH; to 
0'67NaNH; + 0°33NH;. At the different temperatures the vola- 
tilisation of the ammonia left a crystalline residue of sodammonium, 
and not of sodium alone. Similar results were obtained with potass- 
ammonium between 0° and +8°44°. 

Roozeboom’s hypothesis (this vol., p. 450) requires unequal pressure 
below 0°, and the decomposition of the saturated solution into sodium 
aud ammonia above 0°, without the appearance of any solid sodammo- 
nium. C. H. B. 


Blue Flame produced by Common Salt in a Coal Fire. 
By G. Sater (Compt. rend., 110, 282—283).—The well-known blue 
flame which is produced when common salt is thrown into a coal or 
coke fire, and which A. P. Smith attributed to bydrogen chloride 
(Abstr., 1879, 497) is due to cupric chloride, and its spectrum (Joc. cit.) 
corresponds with the second spectrum of the chloride as described by 
de Boisbaudran. Copper was readily detected in the ash of the coke 
used by a delicate method which is generally applicable. The copper 
in the solution is deposited on the point of a needle, and if the latter 
is held in a bunsen flame, no coloration is produced, but when hydro- 
chloric acid is volatilised in the flame, the green colour of the copper 
chloride becomes visible. The reaction is very delicate. The vola- 
tilisation of hydrochloric acid in a flame for this and similar purposes 
is readily effected by introducing into the flame a bundle of very fine 
platinum wire which has been dipped in the acid. It is easy to 
arrange this bundle so that the acid is supplied to the flame con- 
tinuously. C. H. B. 


Ammonium Borofluoride. By F. Sroupa (Chem. Centr., 1890, i, 
211—212, from Chem. tech. Centralanzeig., 7, 459—460).—Ammonium 
borofluoride is prepared by saturating commercial hydrogen fluoride 
with boric acid, and then adding ammonia to alkaline reaction. The 
silicic acid contained in the commercial hydrofluoric acid is precip!- 
tated and is filtered off, and the filtrate allowed to cool, when ammonium 
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borofluoride crystallises out. It may be purified by recrystallisation 
from water. When heated in a platinum dish, it completely vola- 
tilises; the freshly prepared solution has a slightly acid reaction to 
litmus. The aqueous-alcobolic solution burns without any green 
flame. It has only slightly antiseptic properties, and is not nearly so 
poisonous as the silicofluoride. Its density = 1851 at 17°5°. It is 
soluble in 4 parts of water at 16°, and in 1°02—1°05 parts of boiling 
water. J. W. L. 


Silver. By J. S. Stas (Chem. Centr., 1890, i, 87; from Bull. 
Acad. roy. Belg. [3], 18, 23).—At the request of Dumas, the author 
has repeated all his experiments on silver. He finds that the metal 
is slightly volatile at a low red heat in a vacuum, but not at this 
temperature under the ordinary atmospheric pressure, nor in a vacuum 
at 440—450°. Finally, he finds that the silver which he used in his 
atomic weight determinations contained gases, but that their quantity 
was altogether insignificant (55355 by weight), and the error caused 
thereby could not affect the results to any greater extent than those 
errors which are unavoidable in such experiments. J. W. L. 


Barium, Strontium, and Calcium Plumbates. By G. Kassner 
(Arch. Pharm. [3], 28, 109—115).—Equal weights of barium 
hydroxide and lead oxide, when heated together while exposed to 
air, give a new black compound, barium plumbate, Ba,PbO,; a 
mixture of lead oxide (1 mol.) and barium carbonate (2 mols.), 
heated to bright redness, gives the same compound, but the tempera- 
rature required is much higher than with the hydroxide, where it can 
be produced in the bunsen flame. Similarly, strontium carbonate 
gives a salt of a chocolate-brown colour, whilst calcium plumbate 
is formed from the carbonate at a comparatively low tempe- 
rature, that of a bunsen flame sufficing. The calcium mixture 
remains pulverulent to the end, and the plumbate forms a heavy, 
yellowish-red powder, scarcely distinguishable in appearance from 
powdered lead oxide. The three new compounds are entirely in- 
soluble in water; but on long standing the water becomes alkaline, 
and a skin of alkaline carbonate forms on the surface. They are all 
decomposed by acids: in the case of hydrochloric acid, with 
evolution of chlorine; other acids cause the precipitation of lead 
peroxide, which may be looked on as the anhydride of ortho- 
plumbic acid, H,PbO,. To obtain a clear solution of the three 
compounds in acid, a reducing agent is necessary, such as oxalic 
acid, sugar, &c. Nitric acid and hot acetic acid are most suitable 
for this purpose. Carbonic anhydride in the presence of moisture 
decomposes the plumbates. The alkaline hydrogen carbonates decom- 
pose them with considerable increase of temperature and formation of 
alkaline hydroxide, which is free from lead when excess of lead oxide 
has been avoided in preparing the plumbate. Finally, water alone 
under high pressure and increased temperature produces considerable 
decomposition. If ammonium salts are added to the water, ammonia is 
set free, a salt of the earth is produced and lead peroxide; if the salt 
be soluble, lead peroxide can thus be obtained in a pure form. 

J. T. 
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Sodium Beryllium Silicates. By P. Havurerevmie and A, 
Perrey (Compt. rend., 110, 344—346; compare Abstr., 1889, 104).— 
A mixture of beryllia, silica, and sodium oxide, in the same proportions 
as in beryllium nepheline, when heated with excess of normal sodium 
vanadate at about 800°, yields crystals which, when purified by treat- 
ment with hot water and levigation, have the composition 


3Si0,,Be,0,, Na,O. 


The crystals are hexagonal prisms terminated by well-developed 
hexagonal prisms, are birefractive, uniaxial, and negative, and have a 
conchoidal fracture. They have a blue or green coloration, due to 
minute quantities of vanadium, melt easily before the blowpipe, and 
are slowly attacked by concentrated acid in the cold. 

If the three oxides are mixed in proportions corresponding with 
the preceding product and treated in the same way, they yield a new 
compound which has the composition of an albite, 6Si0.,Be,0;,Na.0, 
erystallises in monoclinic prisms with modified angles, and is not 
attacked by acids. 

Silica in the proportion of 45SiO, to Be,O;, yields rhombic 
prisms of the composition 20°67 to 22°41Si0.,3Be,0;,2Na,0. 

A mixture in the proportion 2Si0, + Be,O,; + 1°5Na,0 yields a 
mixture of the two compounds 3Si0.,Be,0,;,Na,0 and 


15Si0,,2Be,0,,3Na,0. 


They crystallise together, and can be separated by treating the 
crystals with hydrochloric acid and then levigating with a solution of 
cadmium tungstoborate. 

A mixture of 7Si0,, Be,O;, 1°5Na,O yields rhombic prisms of the 
compound 18Si0,,2Be,0;,3Na,0, which has the same form as the 
compound containing 15SiO,. 

With sodium tungstate instead of vanadate, the compounds 
14Si0,,2Be,0;,3Na,0 and 18Si0,,2Be,0;,3Na,0 are obtained. 

C. H. B. 


Action of Potassium and Sodium Arsenates on Oxides of the 
Magnesium Series at High Temperatures. By C. Lerivre 
(Compt. rend., 110, 405—408).—Magnesium carbonate or oxide dis- 
solved at a low temperature in excess of fused potassium metarsenate 
yields a pyroarsenate, 4Mg0,2K,0,3As,0,, crystallising in transparent 
prisms with angles of extinction at 45° from the axis. If the 
metarsenate is saturated with the oxide at a higher temperature, the 
orthoarsenate, 2MgO,K,0,As,0;, is obtained ; it is analogous to the 
phosphate formed under similar conditions. In presence of potassium 
chloride, the same product is obtained if the proportion ot chloride 
does not exceed 85 per cent., but with a higher proportion, chlorine 
compounds are formed. Potassium pyroarsenate and orthoarsenate 
in presence of potassium chloride yield the same compound; it 
crystallises in foliated lamellxe with longitudinal extinction. 

At low temperatures, without excess of oxide, sodium metarsenate 
yields the pyroarsenate, 4MgO0,2Na,0,3As,0;,.in the form of large, 
transparent lamellw, which act only slightly on polarised light. At 
higher temperatures, and with a greater proportion of oxide, the 
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product is the orthoarsenate, 2MgO,Na,0,As.0;. Sodium» pyro- 
arsenate and orthoarsenate yield the same product, and it is also 
formed in presence of sodium chloride ; it crystallises in large, trans- 
parent prisms which show longitudinal extinction and dissolve slowly 
in dilute acids. 

Zinc oxide in excess of potassium metarsenate yields the compound 
27n0,As,0; in small lamelle which act on polarised light and are 
slowly altered by water. With excess of zinc oxide, the product is 
2Zn0,K,0,As.0;, which is also formed in presence of potassium 
chloride in any proportion. Potassium orthoarsenate and pyro- 
arsenate yield the same product; it crystallises in small, slightly 
opaque prisms, with longitudinal extinction. Sodium metarsenate at 
low temperatures yields the compound ZnO,Na,0,As,0;, which acts 
energetically on polarised light. With excess of zinc oxide at a 
higher temperature, the product is 2ZnO,Na,0,As,0;, which is also 
formed in presence of sodium chloride; it crystallises in elongated, 
transparent prisms with longitudinal extinction. 

Manganese carbonate, or one of the oxides, dissolved in excess of 
potassium metarsenate, yields the compound 2MnO,As,0,, isomorphous 
with the corresponding product from zinc. With excess of manga- 
nese, the product is 2MnO,K,O,As.@;, which is also formed in presence 
of potassium chloride in proportion not exceeding 88 per cent. With 
a higher proportion of the chloride, chlorine compounds are obtained. 
Potassium pyro- and ortho-arsenate yield the same compound; it 
crystallises in rose-coloured prisms, and is isomorphous with the 
corresponding magnesium compound. Sodium metarsenate yields 
the compound 2Mn0,4Na,0,3As,0, in small, colourless crystals with 
oblique extinction. In presence of sodium chloride, the same product 
is obtained, together with the compound MnO,2Na,0,As,0,, which is 
the sole product when the orthoarsenate or pyroarsenate is employed, 
and crystallises in small, transparent, rose-coloured crystals without 
action on polarised light. 

Cadmium oxide, or carbonate, and potassium metarsenate yield the 
product 2CdO,As,0;, or if the oxide is in excess, 2Cd0,K,O,As,0,, 
isomorphous with the corresponding zinc compound. No chlorine- 
products are formed even in presence of large quantities of potassium 
chloride. Sodium arsenates yield the products 2Cd0,4Na,0,As,0, 
and CdO,2Na,0,As,0;, isomorphous with the corresponding manganese 
compounds. 

Nickel oxide dissolved in potassium metarsenate to the extent of 
8 per cent. yields the compound 12Ni0,3K,0,5As,0; in prisms, which 
are probably rhombic. With a higher proportion of nickel, the 
product 2NiO,K,O,As,0, is obtained at the same time, and in presence 
of potassium chloride it is the only product; it crystallises in large, 
pale-yellow, micaceous lamelle which depolarise light feebly. Sodium 
metarsenate yields green, transparent, monoclinic prisms of the pyro- 
arsenate, 4NiO,2Na,0,3As,0;. In presence of sodium chloride, the 
compound 2NiO,Na,0,As,0; is also obtained; the latter is the sole 
product when sodium pyroarsenate or orthoarsenate is used; it 
crystallises in green lamelle derived from a hexagonal prism. 

Cobalt oxide in small quantity in potassium metarsenate is con- 
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verted into violet mamillary crystals of the compound 2Co0,As,0,, 
which act on polarised light. With more cobalt oxide, the product 
2Co0,K,0,As,0; is obtained in slightly opaque, blue prisms with 
longitudinal extinction. This compound is the sole product in presence 
of potassium chloride. Sodium metarsenate yields the compound 
4CoO,2Na,0,3As,0; in violet, strongly macled lamelle, isomorphous 
with the corresponding compound of nickel: In presence of sodium 
chloride, the compound CoO,2Na,0,As,0; is also formed, and it is the 
only product when sodium orthoarsenate or pyroarsenate is used; it 
forms blue, transparent crystals, isomorphous with those of the 
corresponding manganese and cadmium compounds. 

With the potassium arsenates, all the oxides yield as the ultimate 
product a compound with the formula 2MO,K,0,As,0;. With the 
sodium arsenates, magnesium, zinc, and nickel yield a similar pro- 
duct, but cobalt, cadmium, and manganese yield a compound 
MO,2Na,0,As,0s. C. H. B. 


Thiosulphates. By A. Fock and K. Ktiiss (Ber., 23, 534—541; 
compare this vol., p. 330).—The solid manganese thiosulphate de- 
scribed by Vortmann and Padberg (this vol., p. 12) could not be 
obtained by the authors; the reddish oil which is precipitated on 
adding alcoholic ether to its solutions decomposes into sulphur and 
manganese sulphite. 

Cadmium thiosulphate, CdS,0; + 2H,0, is obtained in crystals 
when a solution of strontium thiosulphate is treated with cadmium 
sulphate, the filtrate mixed with alcoholic ether and kept for some 
time. It does not lose its water over sulphuric acid, but it gradually 
decomposes into cadminm sulphide and sulphate on keeping, with 
liberation of sulphurous anhydride. 

The salt NH,S:SO,-OK crystallises in small, colourless, monosym- 
metric plates, a:b: ¢ = 13547: 1: 0°8521; when boiled with water 
and ethyl bromide, it yields potassium ethyl] thiosulphate, SEt-SO,-OK. 
The salt SK-SO,,ONH, could not be obtained. 

Potassium magnesium thiosulphate, K,S,0;,MgS.0, + 6H,0, forms 
large, transparent, monosymmetric crystals, a:b:c = 2°0001 : 1: 0°4744; 
it is not deliquescent, and does not lose weight when kept over sul- 
phuric acid. 

The ammonium magnesium salt, (NH,).S.0;,Mg.S.0, + 6H,0, 
crystallises in monosymmetric prisms, a : b: ¢ = 0°6422 : 1 : 0°9238, 
is stable in the air and does not lose water over sulphuric acid. 


F. 8S. K. 


Saturated Solutions of Compounds of Cupric and Potas- 
sium Chlorides. By W. Meyernorrer (Zeit. physikal. Chem., 5, 
97—132).—In a former paper (Abstr., 1889, 819), the author has 
shown that two compounds of cupric and potassium chlorides, 
CuCl,,2KCl + 2H,0 and CuCl,,KCl, are capable of existing in the 
solid form. A determination of the solubility of the compounds of 
cupric and potassium chlorides at temperatures from 0° to 100°, and 
an examination of the curves obtained, show that between the three 
substances CuCl,, KCl, and H,O the following conditions of equili- 


brium may exist. 
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First Group: Two substances and three phases— 


1. KCl + solution + vapour. 
2. CuCl,,2H,0 + ” +> ” 
3. CuCl.,KCl + i + 
4. CuCl,.2KC1,2H,O + ” + ” 


Second Group: Three substances and four phases— 


5. CuCl,,2KCl2H,0 + KCl + solution + vapour. 

6. CuCh,KCl + KCl + p + a 

7. CuCl,,.2KCl,2H,O + CuCl,,2H.0 + i + + 

8. CuCl., KCl + CuaCl,,2H,O + ‘“ + a 

9. CuCl,,KCl + CuCl,,2KC1,2H,0 + solution + vapour. 
H. C. 


Crystalline Mercury Oxychloride and Estimation of Mer- 
eury. By J. Votnarp (Annalen, 255, 252—256),—Mercury oxy- 
chloride, Hg;0,Cl,, can be easily prepared by treating a cold saturated 
solution of mercuric chloride with sodium acetate. After keeping for 
some days, crystals are deposited together with a colourless, flocculent 
compound which can be easily separated ; when no further separation 
of the oxychloride occurs, a solution of potassium hydrogen car- 
bonate is added, in small quantities at a time, whereon a further 
crop of crystals is obtained. The crystals are monoclinic,a:b:¢c = 
09178: L: 0°9978, 8 = 65° 30’; they are anhydrous, and when crushed 
form a reddish-brown powder. Mercury oxychloride is insoluble in 
water, but readily soluble in acids; it is converted into the red oxide 
when treated with alkalis. When heated carefully, mercury chloride 
sublimes, leaving almost pure oxide. 

Mercury sulphide is completely precipitated from its solution in 
alkalis on the addition of ammonium salts; this reaction can be em- 
ployed for the estimation of mercury as follows:—The solution of 
mercury, which must be in the mercuric condition, is partially neu- 
tralised with sodium carbonate, treated with a slight excess of a 
concentrated, freshly prepared solution of ammonium sulphide, and 
pure sodium hydrate added, with constant shaking, until the solution 
commences to become transparent. The whole is then boiled, the 
addition of soda continued until the sulphide has completely dissolved, 
and then a solution of ammonium nitrate added to the boiling solution 
until the sulphide is completely reprecipitated. After boiling until the 
ammonia is almost completely expelled, the precipitate is allowed to 
settle, washed by decantation with boiling water uniil the washings 
give no reaction with silver solution, then transferred to a weighed 
filter, dried, and weighed. If the boiling has been continued so long 
that the precipitate may be contaminated with sulphur, a little sodium 
sulphite is added, and the solution boiled again. 

By this method mercury can be estimated as sulphide much more 
conveniently, accurately, and quickly than by precipitation with 
hydrogen sulphide. F. 8. K. 


History of the Rare Earths. By L. pz Borspaupran (Bull. Soc. 
Chim. [3}, 3, 53—67).—A lengthy controversial paper, in which the 
VOL. LVIL, 2q 
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author criticises some of the statements made by Mr. Crookes in his 
presidential address (Trans., 1889, 269). The author considers the sub- 
stances denoted as Z, and Ze to be quite distinct from “‘yttria,” both as 
regards their atomic weights and their chemical properties, and that 
they are actively fluorescent, and do not give the yttria spark 
spectrum. Further, he replies to Crookes in reference to reversion 


spectra, the gadolinium question, and the fluorescence of alumina. 
T. G. N. 


Constitution of Manganese Peroxide. By W. Spring and M. 
Lucion (Bull. Soc. Chim. [3], 3, 4—8).—From the fact that when 
barium peroxide is triturated with a slight excess of crystalline man- 
ganous chloride, oxygen is evolved and manganic sesquioxide is 
formed, it would seem that the molecular structure of manganese 
peroxide differs from that of barium peroxide. 

When barium manganate is heated with a solution of manganous 
sulphate at 100° for a week, manganese peroxide is obtained, and 
from this method of formation it may be regarded as a manganous 
manganate, MnMnQ,. 

At a high temperature, sodium manganate and manganous carbonate 
react without evolution of oxygen to form manganese sesquioxide. 
Manganese peroxide, when heated with sodium hydroxide in an atmo- 
sphere of nitrogen, leaves a residue of manganese sesquioxide, and not 
of manganese peroxide, and from this fact the authors conclude that 
manganous oxide is formed in the reaction and unites with manganese 
peroxide, thus—MnO + MnO, = Mn.9,, and they consider this relation- 
ship is svbstantiated, since manganese sesqnioxide reacts with dilute 
nitric acid to produce manganous nitrate and manganese peroxide— 
Mn,0, +> 2HNO, — Mn(NOs). + MnO, + H,0. 

The authors conclude that the formula for manganese peroxide 
should be doubled, and Mn,0, would then represent a manganous 
manganate, MnMnQ,. T. GN, 


Influence of certain Foreign Metals on the Properties of 
Steel. By F. Osmonp (Compt. rend., 110, 242—245).—It is known 
that while iron cools from a high temperature, two distinct de- 
velopments of heat take place, one, a;, which causes the temperature 
to remain at 855° for a long time, and is due to the conversion of the 
allotropic modification Fe8 into the modification Fea; the other, as, 
at about 730°, much less strongly marked and possibly due to another 
allotropic change, possibly merely the final stage of a; which has 
been retarded by the presence of carbon. In addition to these, there 
is the change w, or recalescence, due to the conversion of tempered 
carbon into annealed carbon. 

Boron.—Iron containing boron was prepared by Roberts-Austen by 
fusing the metal with crystallised boron ina vacuum. The boron 
behaves in the same manner as carbon; a; is lowered and takes place 
at 815—805°, and partly at 735—725°, or becomes partially coincident 
with ay. 

Nickel, in quantity varying from traces to 5°97 per cent., the propor- 
tion of carbon being 0°34 per cent. In similar steel free from nickel a; 
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and a, are coincident, but remain quite distinct from a,. When the steel 
contains nickel, as, a2, and a, coincide at 660—640°, a point distinctly 
below the normal temperature of recalescence. Hopkinson has 
observed that with a steel containing 25 per cent. of nickel, the 
critical point remained below 0° during the whole period of cooling. 
The effect of nickel is similar to that of manganese. 

Copper.—Samples prepared by Ball and Wingham had the follow- 
ing composition— 
ms x 1. 2. 3. 
0°847 410 4°44 
0°102 0°183 0°10 


As the proportion of copper rises, a3 and a, are lowered, and with the 
quantity present in samples 2 and 3, a; and a, coincide at 730—720°, 
whilst a, takes place at 625—600°. Copper has the same effect as 
carbon, but in a lower degree; its influence on recalescence is similar 
to that of manganese and nickel. 

Silicon—With specimens prepared by Hadfield, as the proportion 
of silicon increases the quantity of heat liberated during a; decreases, 
and with 2 per cent. of silicon is practically nil. Moreover, the 
evolution of heat does not take place at a lower temperature as with 
carbon, manganese, nickel or copper, and it follows that silicon 
prevents the conversion of Fez into Fe8; the other elements enu- 
merated tend to keep the iron in the form of Fef during cooling. a, 
is as well marked as usual, but takes place at 730-—720° or 710—700°. 
a, is also distinct, but takes place at a higher temperature, 660° to 
650° or 710° to 700°. 

Arsenic, varying in quantity from traces to 0°55 per cent. in speci- 
mens prepared by Harbord and Tucker, raises the temperature at 
which a, occurs, and makes the phenomenon less distinct. It has no 
effect on a, and a,, and hence resembles silicon in its action. 

Tungsten, in proportion varying from traces to 1°5 per cent., has no 
effect on as, but if the metal has been sufficiently strongly heated it 
lowers a, very considerably, recalescence taking place at 540—530° in 
the most marked instance. C. H. B. 


Influence of Foreign Substances on Iron and Steel: Relation 
between their Atomic Volume and the Allotropic Modifica- 
tions of Iron. By F. Osuonp (Compt. rend., 110, 346—348 ; compare 
preceding abstract).—The elements present in the irons and steels 
which the author has used in his researches on the allotropie modifi- 
cations of iron may be classed in two groups, according to their atomic 
volumes. 

Element. Carbon. Boron. Nickel. Manganese. Copper. 


Lod 


At. vol... 3°6 41 6°7 6°9 71 


Element. Chromium. Tungsten. Silicon. Arsenic. Phosphorus. Sulphur. 
At. vol... 7:7 9°6 11-2 13°2 135 15°7 


Other conditions being the same, the elements in the first group, 
which have an atomic volume less than that of iron, 7°2, retard the con- 
2q2 
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version of Fef into Fea, and that of “‘ tempered carbon ” into “annealed 
carbon,” and hence, if the rate of cooling is equal, they increase the 
proportion of Fef in the cooled metal and consequently its hardness. 
They are, therefore, equivalent in their effect to a higher or lower 
degree of tempering. 

Metals with a higher atomic volume than iron, on the other hand, 
tend to raise, or to keep at its normal temperature, the conversion of 
Fef into Fea, and hence they render the reverse change more or less 
incomplete during heating, and hasten, as a rule, the conversion of 
tempered carbon into annealed carbon. They therefore keep the iron 
in the a condition at high temperatures and also at low temperatures, 
and their presence in the iron would be one cause of softness and 
malleability, resembling in this respect the operation of annealing, if 
it were not that their own properties and those of their compounds 
produce strongly marked secondary effects. 

The connection between the atomic volume of a metal and its effect 
on iron is similar to that found by Roberts-Austen to exist between 
the atomic volumes of elements and their effect on gold (Phil. Trans., 


179, 339—349). C. H. B. 


Action of Sodium Carbonate and Bromine on Solutions of 
Cobalt and Nickel Salts. By J. Gisson (Proc. Roy. Soc. Edin., 17, 
56—58).—When sodium carbonate is added in large excess to a solu- 
tion of a cobaltous salt, and the mixture shaken with a sufficient 
quantity of bromine, the whole of the precipitated cobaltous carbonate 


dissolves to a dark-green solution, stable at ordinary temperatures, 

cobaltic oxide being precipitated on the addition of aqueous alkalis. 

If this green liquid is acidified with sulphurous anhydride, and the 

decolorised solution then rendered alkaline, a red-coloured solution is 

produced, which absorbs oxygen from the air, and again becomes 
n. 

If excess of sodium carbonate is added to a solution of nickel, the 
resulting mixture behaves differently on addition of bromine, accord- 
ing to the quantity of bromine added. Ifa large excess of bromine is 
added, part of the nickel goes into solution, part remains undissolved 
as pale-green carbonate; if a smaller proportion of bromine is added, 
so as to have excess of sodiam carbonate, the nickel is completely 
converted into peroxide. 

The author hopes, by making use of these peculiarities, to devise a 
rapid and effectual method of separating the two metals. 

E. W. P. 


Chrome Iron. By S. Meunier (Compt. rend., 110, 424—426).— 
When a mixture of ferrous chloride and chromic chloride in suitable 
proportions is heated to redness in a porcelain tube in an atmosphere 
of hydrogen, a silvery-white, distinctly magnetic metal is obtained, 
which is not attacked by boiling concentrated nitric or hydrochloric 
acid, and only very slightly by aqua regia. It has the composition 
Fe 35°01, Cr 6480 = 99°81. This alloy is found in the porcelain 
boat (used to contain the chlorides) in the form of irregular, highly 
crystalline tubercles, and the interior of the tube is coated with the 
alloy, which, when in very thin layers, takes dendritic forms. 
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If this alloy is heated to redness in a current of steam, it is com- 
pletely oxidised and yields chromite of sp. gr. 4°48, identical in all its 
properties with the natural mineral. 

The alloy can be obtained in concretions round particles of minerals 
contained in the porcelain tube, and these concretions can be con- 
verted into chromite by the action of steam. The author concludes 
that chromite and analogous minerals have been produced in a 
similar way from metallic alloys formed in the depths of the earth 
and brought up into the water-bearing layers of the earth’s crust by 
mechanical forces. C. H. B. 


Mineralogical Chemistry. 


Native Gold in Calcite. By J. S. Dinter (Amer. J. Sci. [3], 39, 
160).—At a mine on Digger Creek, Minersville, Trinity Co., California, 
excellent specimens have been obtained of gold associated with 
calcite. The calcite occurs in irregularly distributed, small, lenticular 
masses in a dark, carbonaceous shale. It is not always auriferous, 
but is occasionally very rich in gold. Quartz has also been found in 
the mine, but it is less abundant than the calcite, and is rarely auri- 
ferous. In the bed containing the calcite, as well as in the meta- 
morphosed beds of the auriferous slate series below it, considerable 
quantities of iron pyrites occur. This may, perhaps, have been the 
source of the gold. B. H. B. 


Lussatite, a new form of Silica. By E. Matiarp (Compt. rend., 
110, 245—247).—Transparent crystals of quartz associated with 
bitumen at Pont-du-Chiteau are frequently covered with a trans- 
lucent envelope, which does not hide the form of the crystals, but 
rounds off their edges and solid angles. It consists of very small 
nodules with a fibro-lamellar structure, the fibres being perpendi- 
cular to the face of the enclosed crystal. These fibres are less bi- 
refractive than quartz, extinguish almost exactly along their length, 
and the sign of their optical elongation is positive; their sp. gr. is 
204. The optical elongation of chalcedony is always negative; it is 
more strongly birefractive, and its sp. gr. is 2°59. The sp. gr. of 
tridymite is 2°22, of opal 1:93 to 2°09. The refractive index of the new 
mineral for D is 1°446, being almost identical with that of opal and 
distinctly lower than that of tridymite. It is practically pure silica, 
but loses 8] per cent. of water above 600°. After ignition, its 
sp. gr. is reduced to 1°94, and the grains have become white and 
almost opaque, but the fibres retain their birefractive power and the 
sign of optical elongation remains positive. 

This new form of silica, which the author proposes to call lussatite, 
from one of its localities, is never quite pure, but is usually inti- 
mately associated with opal, to the presence of which the loss on 
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ignition is probably due. It occurs in concretions consisting mainly 
of opal; in yellowish stalactitic chalcedony; with opal in the 
yellowish silica from the Faroe Islands; and probably in many other 
localities. C. H. B. 


Minium from Leadville. By J. D. Hawkins (Amer. J. Sci. 
[3], 39, 42—43).—Minium from the Rock Mine, Leadville, gave on 
analysis— 

Tnsol. Pb, 0,4. Fe,0,. V,03. Total. 
751 91°39 0°80 0°52 100°22 


The portion insoluble in hydrochloric acid contained— 
Si0,. Al,Oz, Fe,03. CaO. PbS. Total. 
2°00 0-41 0°28 5°08 7°77 


The mineral has a sp. gr. of 4°55. Its hardness is 2°5, fusibility 1, 
lustre dull, colour bright-red, streak orange-red, and fracture cubical. 
The cubical fracture and the occurrence in the minium of galena 
suggest that the mineral is a pseudomorph after galena. 


B. H. B. 


Corundum in Patrick Co., Virginia. By F. A. Genta (Amer. 
J. Sci. [3], 39, 47—50).—On a hill near Stuart, Patrick Co., Virginia, 
corundum and associated minerals were found on the surface. The 
rocks of the district are mica schists, chloritic schists, and slates, 
intersected by several granite dykes. Neither serpentine nor olivine 
rock has been observed in connection with the corundum. This occur- 
rence of corundum is thus entirely different from any previously 
described. Only a small quantity of the mineral has been found. 
Sometimes only microscopic grains of the corundum are left dis- 
seminated in the materials resulting from its alteration, namely, 
andalusite, cyanite, mica, and chloritoid. The alteration of corun- 
dum into andalusite has never been observed before. B. H. B. 


Manganese Oxides: Psilomelanes and Wads. By A. Gorcev 
(Compt. rend., 110, 247—249).—Three samples of psilomelane, from 
Romanéche, Thuringia, and Lorca, in Spain, were examined with a 
view to determine their constitution. That from Romanéche was the 
richest in barium, but the composition of the different layers of the 
mineral differed considerably. In psilomelanes generally, the higher 
oxides of manganese are not present in the form of dioxide, but in 
the form of manganous manganites, such as MnO,6MnO, and 
MnO,8MnO,. The basic oxides are variable; manganous and barium 
oxides in the mineral from Romanéche; manganous, barium, calcium, 
and potassium oxides in that from Thuringia; manganous, barium, 
and sodium oxides in that from Lorca. All the psilomelanes are 
hydrated, and the most basic have the composition RO,3Mn0Q,. 

Wads from Romanéche, Giessen, and another locality were examined. 
Two of them were found to be crystalline, a fact which has not been 
observed before. The crystals were so small that their form could 
not be determined, but it was proved that they act distinctly on 
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- polarised light. Like the psilomelanes, they are manganites with 
variable bases, their composition oscillating between MnO,7MnO, and 
Mn0,10MnO,. One of the crystalline specimens, from Romanéche, 
had almost exactly the composition RO,3MnO, + H,0, and the other, 
locality unknown, the composition RO,3MnO, + 3H,0, and they are 
therefore closely analogous to the more basic psilomelanes. 

The energy of the acidic function of the manganic peroxide is 
shown by the fact that when finely-powdered psilomelanes or wads 
are boiled with nitric acid diluted with 4 vols. of water, only a very 
small proportion of the basic oxides is dissolved even in the case of 
the specimens richest in barium. C. H. B. 


Composition of Saline Sublimates at Vesuvius. By G. Frepa 
(Gazzetta, 19, 16—21).—The analyses here given confirm Scacchi’s 
view that these sublimates often contain a larger percentage of 
potassium than of sodium chloride. The author ascribes the origin 
of the potassium chloride to the substitution underground of soda 
for potash in the molten silicates of potassium by the action of 
infiltrated sea-water and to the greater volatility of potassium chloride. 
This substitution may also account for the variations in the composition 
ef leucite from different lavas. S. B. A. A. 


Lansfordite and Nesquehonite. By F. A. Gents and S. L. 
PenrieLD (Amer. J. Sci. [3], 39, 121—137).—Under the name of lans- 
fordite, Genth (Abstr., 1888, 793) described a new mineral discovered 
in one of the anthracite mines near Lansford, Pennsylvania. Analysis 
gave results corresponding with the formula 3MgCO,;,Mg(OH), + 
21H,0. Where the crystals were attached to the carbonaceous shales, 
groups of transparent, white, radiating prismatic crystals were found. 
On examination these crystals proved to be a new mineral, having the 
composition MgCO, + 3H,0. To this mineral, the authors have 
assigned the name of nesquehonite, after the locality where it was found, 
the Nesquehoning mine being one of the best known in Pennsylvania. 
The crystallisation of this mineral is orthorhombic. The authors 
also describe a crystallised artificial salt of the same composition as 
nesquehonite, obtained by dissolving magnesium carbonate in water 
containing carbonic anhydride, and allowing the solution to remain 
until crystals are deposited. Altered stalactites from the Nesquehoning 
mine were found to be pseudomorphs of nesquehonite after lansfordite, 
and from the crystal faces on the stalactites the authors have been 
able by very careful study to make out the crystallisation of the 
original lansfordite, a mineral at present only known as psendo- 
morphs. The crystals are triclinic, and the measurements given by 
the authors were obtained from 13 crystals. B. H. B. 


Monazite from Ural, By C. W. Bromsrranp (J. pr. Chem. [2), 
41, 266—277).—The author has made fresh analyses of this mineral 
with a view of deciding whether the thorium which has been generally 
found therein is an essential constituent of the mineral, or is present 
merely as an accidental admixture of thorite. Three samples were 
anulysed :— 


572 ABSTRAOTS OF CHEMICAL PAPERS. 


I. Colour, light brown. Cleavage, easy. Powder, pale yellow. 
Sp. gr., 5°01. General formula, 10U(3RO,P,0;) + 13(2R0,Si0,) + 
12H,0. Special formula, 20(Ce,La).(PO,). + 2'l'hSiO, + 0°6R,Si0, 

II. Colour, dark yellowish-brown. Brittle. Fracture, splintering. 
Powder, pale yellow. Sp. gr., 5°266. Crystals, 2} cm. long, greatest 
thickness 1 cm., irregular. General formula, 100(3RO,P,0;) + 
29(2RO,Si0O,.) + 18H,0. Special formula, 20(Ce,La).(PO,). + 
Th,(PO,), + 5 4ThSiO, + R,SiO, + 4H,0. 

IIT. Small, indistinct crystals and crystalline fragments. Colour, 
faint greyish-brown. Cleavage not distinct. Sp. gr., 4°87. General 
formula, 100(3RO,P,0;) + 120(2RO,Si0,) + 30H.O. Special for- 
mala, 20(Ce,La).(PO,). + 1:2Th,(PO,), + 7ThSiO, + 19R,Si0, + 
6H,0. 


P,O;. SnO. SiO. ThO, Ce,0;. La,0;. Y,03. Fe,0;. 
*T. 2732 095 137 555 31°31 31°86 052 0:26 
II. 25:09 043 2:90 1782 3490 1760 043 043 — 
III. 1913 040 967 1664 22°88 1469 171 — 3°56 


Mn0. CaO. MgO. H,0. Total. 
— 0°55 — 0°41 100-23 
' 0°36 — 056  100°52 
Ill. 290 489 125 040 Ov71 98°83 
A. G. B. 
Minerals from Arizona. By W. P. Brake (Amer. J. Sci. [3], 39, 


43—45).—The sodium sulphate deposits of the Verde Valley, Arizona, 
have long been quarried as a substitute for salt for cattle. The 
occurrence of thenardite was made known by Silliman in 1881 
(Abstr., 1881, 1109). A visit to the locality has enabled the author 
to describe allied species in association with the thenardite. The 
minerals described are mirabilite, halite, glauberite, and pseudo- 
morphs of calcium carbonate after glauberite. 

In conclusion, the author makes what he believes to be the first 
announcement of the occurrence of bournonite in the United States. 
It occurs sparingly in brilliant characteristic crystals at the Boggs 
mine, Big Bug district, Arizona. B. H. B. 


Barium Sulphate from Perkins’ Mill, Quebec. By E. 8S. Dana 
(Amer. J. Sci. [3], 39, 61—65).—In 1889, Lacroix described (Abstr., 
1889, 838), under the name of michel-levite, a mineral from Quebec, 
having the same composition as heavy spar, but, as he believed, 
erystallising in the monoclinic system. The discovery of the di- 
morphism of barium sulphate is a point of so great chemical interest 
that the author has been induced to examine upwards of 50 specimens 
from Perkins’ Mill, Templeton, Quebec, the locality described by 
Lacroix. Optically and crystallographically, the specimens examined 
conform to normal barium sulphate. The apparent easy cleavage 
and the accompanying pearly lustres of one of the prismatic faces 
appear to be secondary in origin, and to have been called out by 


* Mean of two analyses, 
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ressure. The existence of a monoclinic form of barium sulphate at 
Perkins’ Mill is consequently extremely doubtful. B. H. B. 


Jarosite from Utah. By F.A. Genta (Amer. J. Sci. [3], 39, 73). 
_-At the Mammoth mine, Tintic district, Utah, minute crystals of 
jarosite occur, lining cavities of a siliceous limonite, and sometimes 
associated with a pulverulent yellow mineral, probably a basic ferric 
sulphate. The crystals are of a yellowish-brown colour, and exhibit 
rhombohedral forms. Analysis gave the following results :— 


SiO, Fe,O;. Na,O0. K,O. SO. H.O. Sp. gr. 
029 5116 033 905 2893 1024 3163 
B. H. B. 


Zinciferous Clays of South-west Missouri. By W. H. Seamon 
(Amer. J. Sei. [3], 39, 38—42).—In connection with the calamine 
deposits of Missouri, there occur, in considerable abundance, clays of 
peculiar composition, the probable commercial value of which has 
hitherto been unsuspected. They occur in layers of from several 
inches up to 3 feet, or in lumps weighing from 50 to 500 Ibs., above, 
below, and intermixed with the calamine. The author gives 
22 analyses, of which the following three are selected as typical :— 


H,O. Loss. ZnO. SiO, Al,O3. Fe,O;. CaO. Total. Sp. gr. 

I. 403 392 5406 3529 164 — 180 100°74 2°91 
Il. 633 $93 35°63 38:26 617 467 trace 99°99 2°77 
III. 2°48 1364 430 6622 491 844 — 9999 — 


The loss at a low red heat consists mainly of water. I is a thin 
streak of a pure white variety of so-called “tallow clay” found in 
emall amounts; II, flesh-coloured tallow clay from Aurora; III, dark 
red “joint clay” from Aurora. The clays termed joint clays by the 
miners are tougher than the tallow clay, and are usually found nearer 
the surface. B. H. B. 


Composition of Recent Vesuvian Lavas. By G. Frepa 
(Gazzetta, 19, 10—16).—Lava of 1884.—The surface of this lava is 
frequently coated with an extremely thin, hard, strongly adherent, 
bright, metallic film which contains iron and nitrogen, and gives off 
ammonia when boiled with concentrated potash solution, but differs 
from the ferric nitride observed by Silvestri, at Etma, by its per- 
manence in the atmosphere. 

Lava of 1886.—This is of a dark iron-grey colour, and contains 
crystals of augite and nodules of leucite disseminated throughout the 
interior. The surface, which is smooth, lustrous, and almost pitchy 
im appearance, is covered with a thin film which is seen to be yellow 
and transparent at the sharp angles. The powdered lava gelatinises 
when heated with dilute sulphuric acid. It fuses to a brown glass 
under the blowpipe. 

Lava of 1887.—This lava resembles the preceding in appearance ; 
but under the microscope it exhibits less ground-matrix. The nodules 
of leucite, which are of a dark-grey colour and contain numerous 


-_ 
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inclusions, are less conspicuous; but the crystals of augite are more 
abundant than in the 1886 lava. The composition of these three lavas 
is as follows :— 


SiO,. Al,O; FeO; CaO. MgO. K,O. Na,O. PO. 
Lava of 1884 45°06 18°37 1062 946 351 563 1:80 0°69 
- 1886 4856 17°91 11:93 894 368 621 165 077 
ae 1887 4840 18:09 10°81 953 345 548 213 0°62 
S. B. A. A. 


New Stone Meteorite. By L. G. Eaxins (Amer. J. Sci. [3], 39, 
59—61).—The fragment of the meteorite described was presented by 
R. T. Hill to the United States National Museum. It is of irregular 
shape, and weighs 24 kilos. It is hard, compact, and very tough. 
The stony mass is very uniform in structure, but under the micro- 
scope is seen to consist of olivine and enstatite, with a small quantity 
of a colourless felspar. The mass has a sp. gr. of 3°543 at 30’, 
and on analysis yielded— 


SiO, Al,O;. Or,O3. FeO. Fe NiO. Ni. Co. CaO. MgO. 
44°75 2772 052 1604 1°83 052 022 O01 223 27°93 
Less O 
K,0. Na,O. P,O;. 8. H,O. = Total. forS. Total. 
013 $4113 O41 +4183 O84 410111 O92 10019 


The metallic portion constituted 2°23 per cent. of the mass and con- 
tained— 
Fe. Ni. Co. Total. 
88°74 10°68 0°58 100-00 


The residue from which the metallic portion had been removed was 
digested with dilute hydrochloric acid, and the soluble and insoluble 
portions analysed. In the soluble portion the ratio of the RO-group 
to the SiO, is very close to that of olivine. The insoluble portion, 
after removing the chromium oxide and a proportional amount of 
ferrous oxide to form chromite, gives ratios which seem to bear no 
definite relations to each other. Assuming, however, that the 
alumina and alkalis are present in the proportion required for a 
felspar of the oligoclase type, and deducting this amount of felspar, 
there remains— 


RO : SiO, = 0°789 : 0°774, 


which corresponds closely with enstatite. The general composition 
of the meteorite is as follows :— 


Metallic. Troilite. Soluble in acids. Insoluble. Total. 
2 23 5°03 39°84 52°42 99°52 
B. H. B. 


ORGANIC CHEMISTRY. 
Organic Chemistry. 


Stereochemistry of Nitrogenous Compounds. By R. Brnrenp 
(Ber., 23, 454—458).—In the course of his researches on the 
alkyl-derivatives of hydroxylamine, made jointly with Leuchs and 
Kénig, the author obtained results which appeared to show that 
whilst paranitrobenzylhydroxylamine and benzyl chloride on the one 
hand, and f-benzylhydroxylamine and nitrobenzyl chloride on the 
other, gave rise to the same A-benzylparanitrobenzylhydroxylamine, 
the hydrochlorides of the bases obtained by the two methods differed 
from one another in crystalline form and solubility. Further investi- 
gations have not confirmed this, but it has led the author to ideas 
concerning the nature of the nitrogen-atom which differ considerably 
from those of Hantzsch and Werner (this vol., p. 348). 

The grounds on which the theory is based are as follows: Through 
the central points of the atoms, or groups of atoms combined with 
nitrogen in ammonia or the substituted ammonias, a plane may 
always be imagined to pass; whether this plane also passes through 
the centre of the nitrogen-atom is not discussed. Ammonia can 
anite simultaneously with a positive and negative element, and it is 
assumed that these take up their position on either side of the plane 
at points previously fixed; in other words, that ammonia has a 
positive and negative pole. This is graphically represented in Fig 1. 


Fie. 1. Fra. 2. Fie. 8. Fra. 4. 


If two different radicles (represented by 1 and 3) are substituted 
for two hydrogen-atoms in ammonia, two configurations are possible 
(Figs. 2 and 3), which would scarcely be distinguishable from one 
another, but whose salts would have the same relation to each other 
as the active tartaric acids. Experiments made to obtain such 
isomeric salts have so far been unsuccessful. It is, however, possible 
that as soon as both poles of the ammonia are saturated, the two 
isomerides may pass into the same state of equilibrium, as shown in 
Fig. 4. In favour of this view is the identity of the ammonium bases 
obtained on the one hand from diethylamine and methyl iodide, and 
on the other from dimethylamine and ethyl iodide (V. Meyer and 
Lecco, this Journal, 1876, i, 381). 

The isomerism of the benzil monoximes and dioximes is explained 
by the assumption that the two carbon-atoms, which in themselves 
can, according to Van’t Hoff and Wislicenus, rotate freely, take up 
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different positions of equilibrium under the influence of the attrac- 
tions between the radicles with which they are combined. Whatever 
assumptions may be made as to the forces between these radicles, the 
monoxime can only exist in two, and the dioxime in three forms. If 
the phenyl-group be taken as feebly positive and the oxygen-atom as 
strongly negative, the following stereometric formule represent the 
compounds, the names given to each formula being only intended to 
indicate the one whose properties are best represented by that 
formula :— 


- + 
Ph:C:N-OH Ph-C:N-OH 


|* ; 


Ph:C-O O0:C-Ph 


a-Monoxime. +7-Monoxime. 


- + + 
Ph.C:N-OH Ph:C:N-OH Ph:C:N-OH 


+ —- -_ 


+ - - 

HO-N:C.Ph HO:N:C:Ph Ph-C:N-OH 

= + as 
a-Dioxime. B-Vioxime. y-Dioxime. 


This explanation is very closely allied to that previously given by 
V. Meyer and Auwers (Abstr., 1888, 597), and is in full accordance 
with the views of Wislicenus concerning the attraction which takes 
place between groups not directly connected together. 

The author regards the above group of oximes as the only group 
of stereometric isomerides containing nitrogen which has been safii- 
ciently investigated to allow of any conclusions as to the nature of 
the nitrogen-atom being drawn. He further doubts the validity of 
the proof given by Goldschmidt (this vol., p. 253), and adopted by 
Hantzsch and Werner (this vol., p. 248), as to the structural identity 
of the two benzaldoximes. The two forms of the latter which can, 
according to Behrend’s theory, exist would show such slight differ- 
ences as probably to be indistinguishable. H. G. C. 


Arrangement in Space of the Atoms in Compounds con- 
taining Nitrogen. By C. W. Witiceropr (J. pr. Chem. [2], 41, 
291—300).—The author complains that Hantzsch and Werner (this 
vol., p. 348) have ignored his work on this subject (J. pr. Chem. [2], 
37, 449). 

In this paper he gives figures showing the probable geometrical 
arrangement of several typical nitrogen compounds. 

The author and F. Schulz have obtained two picryl-a-naphthyl- 
hydrazines: one forms yellow, almost pulverulent crystals; this is 
very unstable and, when treated with solvents or heated to 145—150", 
easily changes into the other, a red-brown, stable modification; 
rotation of various parts of the molecule will probably explain such 
cases of isomerism. 

The properties of the two hydrobenzoins (Zincke, Abstr., 1889, 
118) are easily explained on the supposition that they are geometrical 
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deg, OH'GHPh 
isomers OH-CHPh 


OH-CHPh that for hydrobenzvin. A. G. B. 


H-CPh:OH 

Preparation of Iodoform. By Castuftaz and Bruire (Chem. 
Centr., 1890, i, 19; from Pharm. Zeit., 34, 714).—By the method of 
Suilliot and Raynaud (Abstr., 1889, 1055), in which potassium hypo- 
iodite reacts with acetone, the authors have obtained a very high yield 
of iodoform, the reaction occurring quantitatively between the hypo- 
iodite and acetone. The iodoform thus prepared is completely soluble 
in alcohol, ether, chloroform, and carbon bisulphide, and has only a 
faint ethereal odour. J. W. L. 


being the formula for isohydrobenzoin, and 


Preparation of Octyl Chloride. By H. Matsor (Bull. Soe. 
Chim. [3], 3, 68—70; compare Abstr., 1889, 687).—Octyl alcohol, 
after saturation with hydrogen chloride and subsequent addition to 
the product of half its volume of concentrated hydrochloric acid, is 
heated in sealed vessels at 120—130°. The conversion is rapid, and 
the heating must not be prolonged. The yield is 87 per cent. of the 
theoretical. T. G. N. 


Action of Sulphur on Glycerol. By C. H. Keutaen (Arch. 
Pharm. [3], 28, 1—7).—When sulphur and glycerol were heated 
together, there was no reaction below 285°; at 290° to 300° much gas 
was evolved with violent intumescence and partial coking of the mass. 
The gases consisted of hydrogen sulphide, carbonic anhydride, and 
ethylene. During the reaction, a distillate was obtained containing 
undecomposed glycerol, water, and sulphur, as well as a thick, oily, 
tenacious liquid. The receiver was provided with a condenser to 
prevent loss of allyl mercaptan. The distillate was treated with ether, 
which separated a pungent, fuming oil, found to be allyl mercaptan boil- 
ing at 90°. After distilling all ether from the residue, there were 
obtained, on cooling, crystals of sulphur and reddish-brown crystals of 
diallyl hexasulphide. The brown crystals were extracted by means of 
cold alcohol of 90 per cent., the alcohol evaporated, and this repeated 
until no more sulphur separated on cooling. The brown crystals have 
the empirical formula C;H;S;, and when treated with nascent hydrogen 
from tin and hydrochloric acid, yield allyl sulphide and, in smaller 
quantity, allyl mercaptan. Diallyl hexasulphide forms reddish-brown, 
rhombic prisms which gradually darken in the air, and has a penetrat- 
ing, repulsive odour; it melts at 75°5 and begins to volatilise at 180°, 
but with partial decomposition. It is very easily soluble in ether, 
less so in alcohol, and only in traces in water. With the alcoholic and 
ethereal solutions, water gives a yellow precipitate. Its alcoholic solu- 
tion gives with mercuric chloride solution a yellow precipitate of 
(C;H;).S.,2HgCl,, and with platinum chloride solution, a reddish 
precipitate of (C3H5)2S¢, PtC],. ¥ 

Oxidation of the diallyl hexasulphide with nitric acid yielded an 
oaysulphide, SO(C;H;)2, a yellow, thick, syrupy liquid, which becomes 
brown in the air, and at 0° forms an amorphous solid soluble in 
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alcohol and hot water. It is not volatile without decomposition. 
With nascent hydrogen, it yields allyl sulphide. 

The first residue after removal of the diallyl hexasulphide formed 
a thick tenacious liquid which began to decompose at 110° with 
sudden increase of temperature and evolution of hydrogen sulphide, 
the mass coking even when heated ina vacuum. The residue thus 
obtained gave with nitric acid a mixture of oxalic and sulphuric acids, 

J. T. 

Benzoyl-derivatives of Carbohydrates, of Glucosamine, and 
of certain Glucosides. By L. Kueny (Zeit. physiol. Chem., 14, 
830—371).—All carbohydrates on treatment with benzoic chloride, 
according to Baumaun’s method, give benzoyl compounds. On 
examining these compounds, they were found to be mixtures of 
higher and lower benzoylised substances; it was difficult, and in 
some cases impossible, to separate these, because few of them are 
crystalline, and their melting points are not well defined. Dilute 
solutions of carbohydrates give a mixture of benzoates with a higher 
percentage of carbon than concentrated solutions. With dextrose, 
the substances obtained in a fairly pure condition were the penta., 
tetra-, and tri-benzoates melting respectively at 179°, 141°, and 80°. 
The other carbohydrates examined were levulose, saccharose, lactose, 
maltose, dextrin, and glycogen. Dextrose and galactose are, as 
Skraup (Sitzungsb. Wien. Akbd. Naturw., Classe, 98, iib, 488) first 
found, completely benzoylised ; in the case of the other carbohydrates, 
one or more hydroxyl-groups are left unreplaced. All these com- 

unds are very resistant to the action of dilute mineral acids; by 
treatment with fuming nitric acid, they are partially decomposed. On 
treatment with alkali, the benzoates of the glucoses show the greatest 
resistance, the benzoylised saccharoses come next, whilst the benzoyl- 
dextrins are easily saponified. Nearly all these compounds are very 
badly characterised, and were not obtained in a state of purity. 
Most of them have been previously obtained, but the derivatives of 
amylodextrin and erythrodextrin are new; these, however, in each 
case were only obtained as mixtures of several benzoates. 

Baumaun has shown that by treating glucosamine with benzoic 
chloride, a glucosamine tetrabenzoate is formed, mixed with lower - 
benzoylised compounds; it was not possible to prepare a penta- 
benzoate. By the action of fuming nitric acid on the tetra- 
benzoate, a crystallisable dibenzoate melting at 166° was obtained. 
The sugar obtained from glucosamine is a reducing sugar, but is not 
fermentable with yeast. Its benzoyl compound comes in elementary 
composition nearest to-a dextrose tribenzoate, but differs from that 
compound in being easily decomposed by acids and alkalis. Tetra- 
benzoylglucosamine gives no reaction with hydrocyanic acid and 

henylhydrazine; it is not attacked by nitrous acid, from which 
it follows that one benzoyl-group is attached to the NH, residue. By 
treating the benzoyl compounds of glucosamine with sodium amalgam, 
there is no evolution of hydrogen; they thus resembie benzamide and 
hippuric acid, and therefore probably contain the group NHBz. 

The glucosides, like the carbohydrates, are easily benzoylised on 
treating them according to Baumaun’s method. Of the four 
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glucosides examined, complete benzoylation, and a quite pure product 
(a pentabenzoate melting at 159—105°) was only obtained with one ; 
namely, arbutin. Amygdalin, coniferin, and salicin were always incom- 
pletely benzoylised, giving mixtures of products containing a large 
number of benzoyl-groups, but these could not be separated by crystal- 
lisation. The benzoyl glucosides show even more resistance to the 
action of reagents than the similar compounds of the glucoses. Hven 
by boiling with alkalis they were only decomposed with the greatest 
difficulty. W. D«. H. 


Influence of Temperature on the Specific Rotation of Cane- 
sugar. By C. W. Anprews (Chem. Cenétr., 1890, i, 20—21; from 
Mon. Sci. [4], 3, 1366—1369).—The author has determined the 
specific rotation of cane-sugar, and his results coincide very closely 
with those of Dubrunfaut, who, in 1846, found that the rotation of 
cane-sugar diminishes as the temperature rises. 

The author’s determinations were made with a large Laurent 
polariscope, by means of which the angle of rotation could be read off 
to the nearest minute. The tubes, which were very carefully 
measured, were rather more than 40 cm. long. The sugar used was 
pure, and for a solution of the concentration C = 2601 showed a 
rotation of 66°398° at 20°, whereas, according to Landolt’s formula, 
it should be 66°421°. Two series of determinations were made. In 
the first, 100 c.c. contained 23°686 grams of sugar, the readings 
showing a specific rotation of [a|]p = 66°415° at 18°5° and [a]p = 
66°174° at 41°5°. In the second series, 100 c.c. contained 15°344 grams 
of sugar, with which the readings were equal to [«]p = 66°642° at 19°, 
66°405° at 39°9°, and 66°664° at 20°1°, from which results the author 
calculates [a!p' = [a jp” — 0°000114 (¢ — 29) for cane-sugar. 

J. W. L. 

Behaviour of the Hydroxides of Calcium and the Alkalis 
with Sugars. By H. Lepiay (Uhem. Centr., 1890, i, 1O8—110; from 
Zeit. Riib. Zuck. Ind., 1889, 1017—1026).—After experimenting on 
the inversion of saccharose by water, the author made a similar series 
of experiments to determine the action of sodium and calcium 
hydroxides. A solution of sugar, containing 100 grams in | litre, was 
boiled with sodium hydroxide solution (strength, 50 alkaline degrees 
in 1 litre) for 52 hours. During the first 8 hours the alkali was 
found to have prevented the inversion, but from this time inver- 
sion begins, the polariscope readings being 97°2° at the commence- 
ment, 95°5° at the end of 12 hours, 93°1° at the end of 16 hours, 
91°5° at the end of 20 hours, 75° at the end of 42 hours, 40°5° at the 
end of 54 hours. When heated without alkah, the same sugar 
solution became levorotatory at the end of 12 hours, and at the end of 
54 hours the reading was — 21°5°. Two other similar experiments 
were made with a sugar solution of the same strength, but with con- 
siderably less alkali, from all of which the author concludes that the 
sodium hydroxide on the one hand prevents the inversion of the 
sugar, but that it attacks a portion of the sugar, becoming thereby 
itself neutralised. The rotatory power of the sugar solution is 
reduced, but the reducing power for Fehling’s solution is not altered ; 
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no reducing substances are formed if the heating be discontinued at 
the moment when the alkali is entirely neutralised. The action of 
calcium hydroxide on a similar solution of sugar proved to be the same 
as that of sodium hydroxide, but was more feeble ; a part of the alkali 
becomes neutralised, the rotatory power becomes reduced, but no 
reducing substance is formed. This coincides with the experiences 
of sugar refiners, an acid substance being formed which unites with 
the lime to form a thick syrupy liquid which prevents crystallisa- 
tion. As the compound formed with sodium is of a much more 
limpid nature, the author recommends the use of sodium hydroxide. 
The author draws attention to the importance of the estimation of 
these acid products of the decomposition of glucose, some of which 
reduce alkaline copper solutions, but do not rotate the ray of polarised 
light, and points out that whilst the quantity of glucose may remain 
nearly constant, the amount of these acids increases constantly, a 
small quantity of cane-sugar being continually converted into glucose, 
whilst at the same time a nearly corresponding quantity of glucose is 
converted into acid substances. . WwW. L 


Compounds of Raffinose with Bases. By K. Bryrnien and 
B. Tottens (Annalen, 255, 195—213; compare Abstr., 1889, 846). 
—The specific rotatory power of pure raffinose, C\sH;,0,, + 5H,0, 
is [a|p = 1044", 

Strontia raffinose, CjsHxOw.,2SrO + H,0, is best prepared by 
boiling a solution of crystalline raffinose (5 grams), crystalline stron- 
tium hydrate (10 grams), and water (20 c.c.), for four to six hours in 
a salt-water-bath; at 100° the precipitate separates in a sticky con- 
dition, but by prolonged boiling in a salt-water-bath, or by adding a 
little alcohol, it is obtained as a granular, amorphous powder. It 
loses its water at 100°, and is soluble in alcohol and ether. Attempts 
to prepare a monostrontia compound were unsuccessful. 

Baryta raffinose, C\gH3,0.%,BaO, can be obtained by dissolving 
crystalline barium hydrate (2 grams) in water (60 c.c.), adding 
alcohol until the precipitate produced just redissolves, and then 
adding a solution of raffinose (2°5 grams) in water (5c.c.). The 
reddish, amorphous precipitate gradually hardens, and is then washed 
with alcohol and ether. Dibaryta raffinose, C,.H3,0¢,2Ba0O, is pre- 
pared in like manner, but employing excess (4—5 grams) of barium 
hydrate. Both compounds are difficult to purify. 

Time raffinose, CisH3,0i.,3CaO + 2H,0, is easily obtained by dis- 
solving raffinose (3 grams) in water (100 c.c.), adding calcium 
hydrate (0°4 gram), and, after keeping for some time, heating the 
filtered solution for some hours. It is a colourless powder, and loses 
its water at 100°. 

Lead oxide raffinose, CisH»0,3PbO, prepared by adding a clear 
ammoniacal solution of lead acetate to an aqueous solution of raffinose, 
is a colourless powder. 

The two compounds C,,.H;,0,.Na and C,,H3,0,.Na,NaOH were also 
prepared by the method previously described (Rischbieth and Tollens, 
(Annalen, 232, 182). F. 8. K. 
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Behaviour of Inverted Raffinose with Phenylhydrazine. 
By K. Beyraten and B. Tottens (Annalen, 255, 214—216).—When 
raffinose (10 grams) is heated for ten minutes at 68° with hydrochloric 
acid of sp. gr. 1:19 (6 ¢.c.) and water (90 c.c.), the solution then 
freed from hydrochloric acid with silver carbonate, and treated with 
phenylhydrazine and acetic acid, an osazone is obtained which has 
the same melting point and the same composition as the osazone of 
levulose and of dextrose. This experiment, together with Haedicke 
and Tollens’ observation that the glucose formed is strongly levo- 
rotatory, proves that levulose is produced by the partial inversion.of 
raffinose. The fact that galactose cannot be isolated from the inverted 
solution, in spite of the readiness with which it crystallises, seems to 
show the existence of a compound of galactose with dextrose in the 
partially inverted solution. 

Mannose phenylhydrazine could not be obtained from the inverted 
solution, as stated by Fischer (Abstr., 1889, 480). F. 8S. K. 


Cellulose and its Forms. By W. Horrmeister (Chem. Centr., 
1890, i, 112—114; from Landw. Jahrb., 18, 767—784).—The author 
has further experimented with the two methods already described 
(Chem. Centr., 1888, 1211, 1426; 1889, ii, 721). Although cellulose 
may be purified by treatment with cold hydrochloric acid and hot 
ammonia, which remove the foreign substances, after which the cellu- 
lose is completely dissolved by cuprammonium hydroxide solution, it 1s 
now recommended to use glacial acetic acid, which does not effect any 
change in any form of soluble cellulose in the cold, sugar-formation not 
occurring until a few degrees below 100°. Starch is not affected by 
acetic acid at 88—92°, but if one drop of hydrochloric acid is added, 
the starch becomes completely dissolved in 2 to3 hours. Substances 
are therefore digested for several hours at 86-—-90° with 5 parts of 
glacial acetic acid, to which one drop of hydrochloric acid per 20 c.c. is 
added, after which the residue is digested with ammonia and tho- 
roughly washed, and may then be dissolved in cuprammonium hydr- 
oxide solution. The method is, however, too complicated for the usual 
determination of cellulose in feeding stuffs. 

The “chlorine mixture” is useful for the approximate determination 
of erude woody fibre, and for the preparation of the soluble and inso- 
“~" forms of cellulose, but is not suitable for the analysis of feeding 
stuffs. 

The author considers that Weender’s method is the best for this 
purpose. He has also made a series of experiments with clover and 
barley, with the object of determining whether soluble forms of cellu- 
lose occur at every period of the life of plants, and whether the rela- 
tive proportions of soluble and insoluble cellulose can be determined 
during the different periods of plant life, and he has arrived at the 
conclusion that soluble cellulose does exist at every period of the life of 
plants, and that the relative proportion of soluble cellulose increases 
with the period of vegetation. J. W. L. 


The Melting Points and Preparation of Osazones. By K. 
Beyrnien and B. Touuens (Annalen, 255, 217—221).—The observed 
VOL. LVI, 2r 
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melting point of an osazone depends, as has been previously stated by 
other investigators, on the rapidity of heating; the levulosazone 
obtained from raffinose, for example, melts at 208° when the rise in 
temperature from 23—208° occurs in 13 minutes, whilst by heating 
much more slowly the melting point falls to 185°. It is advisable, 
therefore, in identifying an osazone by its melting point, to do so by 
direct comparison. 

In the preparation of osazones from phenylhydrazine acetate (or 
phenylhydrazine hydrochloride and sodiam acetate), the solution 
should not be evaporated to dryness, as, under these conditions, acetyl- 
phenylhydrazine (m. p. 128°5°) is also formed. 

Phenylhydrazine, under certain conditions not determined, produces 
troublesome sores on the skin. F. 8. K. 


Ethyl Orthoformate. By T. Hutieman (Rec. Trav. Chim., 8, 
386—390).—It is stated in text-books that ethyl orthoformate is 
decomposed by sodium ethoxide; alcohol, ether, sodium formate, and 
carbonic monoxide being formed. The author finds that this is not the 
case. Ethyl] orthoformate is not acted on by a 10 per cent. alcoholic 
solution of sodium ethoxide at 100°, nor by dry sodium ethoxide at 
146° ; when boiled with metallic sodium, a small quantity of a brown 
substance is formed, but no gas is evolved. 

Nitric acid decomposes ethyl orthoformate, forming ethyl nitrate, 
formic acid, and water; a small quantity of ordinary ethyl formate 
is also formed. C. F. B. 


Ethyl Thioacetoacetate. By A. Micnagr.is and B. Puruips (Ber., 
23, 559—561).—Ethyl thioacetoacetate (m. p. 100—101°) is formed 
when ethyl acetoacetate is treated with thiony] chloride in the cold. 

When ethyl] thioacetoacetate is treated with phenylhydrazine in cold 
acetic acid solution, ityields a compound of the composition CH2.ON¢S, 4 
This substance separates from hot alcohol in colourless crystals, melts 
at 185°, and is converted into phenylmethylpyrazoloneazobenzene, 
identical with the compound described by Buchka and Sprague (this 
vol., p. 28), when it is warmed with phenylhydrazine in alcoholic 
solution. F. S. K. 


Formation of Lactic Acid from Raffinose and from Cane- 
sugar. Raffinose not formed from Cane-sugar by’the Action 
of Calcium or Strontium Hydroxide. By K. Bryruiey, LP. 
Parcus, and B, Tottens (Annalen, 255, 222—228).—Lactic acid 
(0°6 gram) is formed when raffinose (40 grams) is boiled for about 
24 hours with a solution of crystalline strontium hydroxide (90 grams) 
in water (1 litre). Cane-sugar under the same conditions gives the 
same quantity of lactic acid. 

When cane-sugar (1 part) is boiled with calcium hydroxide (1 part) 
and water (20 parts) for 48 hours, it yields about 1 per cent. of its 
weight of lactic acid; raffinose is not formed when cane-sugar is 
boiled with calcium or strontium hydroxide, as is shown by the fact 
that after separating the alkaline earth and oxidising the residual 
sugar with nitric acid, not a trace of mucic acid is obtained. 


F. S. K. 
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Lactic Acid from Molasses. By K. Bryruien, E. Parcus, and 
B. Tottens (Annalen, 255, 228—229).—Molasses contains variable 
quautities of lactic acid, sometimes as much as 0°5 per cent. The 
authors examined four different samples and found lactic acid in 
every case; two of the samples were obtained from works where the 


elution process and the strontia process are not employed, . 
F. 8. K. 


New Synthesis of Bibasic Carbon Acids. By A. Crum Brown 
(Proc. Roy. Soc. Edin., 17, 53—-54).—The electrolysis of salts of the 
general formula COOK-R’-COOKt has produced potassium hydroxide, 
hydrogen, and carbonic anhydride at the cathode, and salts of the 
formula COOEt:R-R:COOEEt at the anode: See next abstract. 

E: W. P. 


Electrolysis of Potassium Ethyl Malonate and of Potassium 
Ethyl Succinate. By A. Crum Brown and J. Waker (Proc. Roy. 
Soc. Edin., 17; 54—56).—Avoiding heating and high concentration, 
potassium ethyl malonate was subjected to electrolysis; and after the 
passage of the current for some time, potassium carbonate. was 
deposited; and from the aqueous solution ether extracted’ ethyl 
succinate (b. p. 216°). 

Ethyl adipate was obtained’ in a similar manner frem potassium 
ethyl succinate. E. W. P. 


Lactonic Acids, Lactones,. and Unsaturated. Acids, By R. 
Frrrig (Annalen, 255, 1—18; compare Abstr., 1886, 47, and 1888, 
251).—The condensation of aldehydes. with dicarbaxylic acids of the 
succinic series is a reaction which can be employed with advantage 
for the preparation of lactonic acids, lactones, and unsaturated mono- 
and di-carboxylic acids, the constitution of which is known from their 
method of formation. 

All aldehydes hitherto investigated in this direction .react. readily 
with succinic acid and with pyrotartaric: acid; other dicarboxylic 
acids have not yet been tried. 

The usual method of procedure is to heat:an.intimate mixture of 
the anhydrous aldehyde (1 mol.), anhydrous sodium succinate 
(1 mol.) or sodium pyrotartrate (1 mol.), and freshly distilled acetic 
anhydride (1 mol.), at a temperature varying from 80 to 120°. 

In the case of succinic acid, the first product is probably a sodium 
salt of the constitution OH-CHR-CH(COONa)-CH,-COONa; this 
compound, on treatment with water, is decomposed by the acetic acid 
into the free acid or the sodium hydrogen salt, with subsequent 
formation of a single lactonic acid. The yield of this product is only 
approximately quantitative, owing to the formation of resinous 
products, especially when the aldehyde employed is prone to poly- 
merisation. 

In the case of pyrotartaric acid, two isomeric lactonic acids of the 
CHR -CH-COOH CHR-CMeCOOH 
O-CO-CHMe =“ 0-CO-CH, 
are formed ; the acid of higher melting point is produced in by far 

272 


constitution , respectively, 
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the larger quantity, and has probably the constitution represented by 
the first of the two formule. 

Salicylaldehyde and succinic acid yield a dicowmarin of the con- 
stitution on. s ae C.H,, whilst salicylaldehyde and 


pyrotartaric acid give cowmarinpropionic acid, 


OH. <0 C0>C-CHMe-COOH, 


and small quantities of a hydrozxyphenylmethylisocrotonic acid, which 
has probably the constitution OH-C,H,CH:CMe-CH,-COOH. 

Anisaldehyde and succinic acid condense together, forming anisyl- 
isocrotonic acid, OMe:C,H,-CH:CH-CH,-COOH, dianisylpentolice acid, 
OMe’C,H,CH°CH-C(COOH):CH:C,HyOMe, and dianisyltetrylene, 
OMe’C,H,CH:°CH-CH:°CH-C,H,-OMe. 

The distillation-products of the monosubstituted paraconic acids 
are in every case (1) a monocarboxylic By-unsaturated acid formed 
by the elimination of carbonic anhydride; (2) small quantities of a 
saturated lactone isomeric with this Py-acid; and (3) one, or in the 
case of methylparaconic acid several, unsaturated dicarboxylic acids 
isomeric with the original paraconic acid; in every case, except in 
that of phenylparaconic acid, some of the acid passes over unchanged, 
especially with rapid distillation. 

The lactonic acids obtained from aldehydes and pyrotartaric acid 
yield, on distillation, unsaturated hydrocarbons; only very small 
quantities of unsaturated monocarboxylic acids and lactones being 
produced ; at the same time, some of the lactonic acid is decomposed 
into pyrotartaric acid and the aldehyde from which it was prepared. 

F. S. K. 

Acetaldehyde and Succinic Acid. By R. Firtic and I. Frinxen 

(Annalen, 255, 18—42; compare Abstr., 1886, 47, 1888, 251).—Methy/- 

+ acid CHMe-CH-CGOH 

paraconic acid, 6-CO-OH, 

sodium succinate, acetic anhydride, and acetaldehyde (1} mols.) is 
heated for 12 hours at 100°, and then for 24 hours at 115—120°. The 
product is mixed with water, the supernatant oil, which consists of par- 
aldehyde and resinous products, separated mechanically, the residual 
solution distilled with steam to free it from aldehyde, and then con- 
centrated by evaporation; after acidifying with hydrochloric acid, 
the methylparaconic acid and succinic acid are extracted with ether, 
dissolved in water, the filtered solution evaporated to dryness, and 
the lactonic acid extracted with chloroform. It crystallises from 
benzene in slender needles or plates, melts at 83—84°, and is very 
readily soluble in most ordinary solvents, but only sparingly in 
benzene and light petroleum, and almost insoluble in carbon bisulphide. 
This acid seems to have been previously prepared by Gantter (com- 
pare Bischoff and Rach, Abstr., 1886, 1012) by the reduction of ethyl 
acetosuccinate with sodium amalgam. The barium salt, (Cs.H,;0,)2Ba 
+34H.0, prepared by neutralising a cold aqueous solution of the 
acid with barinm carbonate, is very readily soluble in water, from 
which it separates in small needles; it loses its water at 100°, and is 


, is obtained when a mixture of 
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insoluble in alcohol. The calciwm salt (+ 24H,0) separates from 
very concentrated aqueous solutions in ill-defined, crystalline aggre- 
gates. The silver salt, C,H,O,Ag, crystallises in prisms, is very 
stable, and dissolves freely in hot water. 

Barium methylitamalate, C,H,0;Ba + 3H,0, is produced when 
methylparaconic acid is boiled with baryta-water; it is not easily 
obtained in crystals. The calcium salt (+ 3H,O), prepared in like 
manner, crystallises from water in small needles, and is more readily 
soluble in cold than in hot water. The silver salt, CsH,O;Ag:, is a 
colourless, flocculent compound, only sparingly soluble in water. 

When methylparaconic acid is heated, carbonic anhydride com- 
mences to be evolved at 200°, and at a somewhat higher temperature, 
a yellow oil distils, leaving a small quantity of carbonaceous matter. 
The distillate is a mixture of valerolactone, ethylidenepropionic acid, 
methylitaconic acid, methylcitraconic acid, and unchanged methyl- 
paraconic acid; the five compounds are isolated as follows :—The 
distillate is treated with water, rendered alkaline with sodium carbo- 
nate, and the valerolactone extracted with ether ; the solution is then 
acidified with sulphuric acid, the acids extracted with ether, and the 
mixture submitted to distillation with steam. Methylitaconic acid 
aud methylparaconic acid remain, and can be separated by evapo- 
rating the solution and extracting the lactonic acid from the crystal- 
line residue with chloroform. Ethylidenepropionic acid and methyl- 
citraconic acid distil over, and can be separated by converting them 
into the barium salts and evaporating, whereon the sparingly soluble 
salt of methylcitraconic acid separates from the hot solution. 

Ethylidenepropionic acid, CHs;CH:CH-CH,COOH, is a colourless 
oil boiling at 193—194°; it is soluble in 10—12 parts of water, but 
separates from the solution on the addition of sodium chloride. It is 
moderately easily volatile with steam, and has an odour recalling that 
of hydrosorbic acid. This acid is possibly identical with the com- 
pound obtained by Zincke and Kiister (Abstr., 1889, 599) from 
catechol and orthamidophenol, and named by them propylideneacetic 
acid. The barium salt, (C;H;O,).Ba, separates from water in small, 
anhydrous needles, and is more sparingly soluble in hot than in cold 
water. The calcium salt (+ H,O) crystallises in plates, and is 
readily soluble in water and alcohol. The silver salt, C;H,O,Ag, 
crystallises from water in nacreous plates, and is slowly decomposed 
by boiling water, but is moderately stable in the light. 

y-Bromovalerie acid, CH;;CHBr-CH,°CH,-COOH, is obtained when 
ethylidenepropionic acid is treated with ice-cold concentrated hydro- 
bromic acid. It is a colourless oil, and is readily decomposed by 
boiling water, yielding valerolactone. 

Dibromovaleric acid, CHsCHBr-CHBr-CH,COOH, prepared by 
brominating ethylidenepropionic acid in cold carbon bisulphide solu- 
tion, is a thick, yellowish syrup; it is not identical with the dibromo- 
derivative of allylacetic acid. 

Methyleitraconic acid, COOH-CH:CEt-COOH, crystallises from 
water and chloroform in large, compact prisms, and from benzene in 
reedles, melts at 100—101°, and is readily volatile with steam; it 
probably distils as anhydride, because even when dried at 70° it is 
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converted into the anhydride, which remains as an oil. The calcium 
salt, C;H.O, + H,O, separates from. hot water in plates, and is more 
readily soluble in cold than in hot water. The barium salt (+ 4H,0) 
separates from its aqueous solutions,-on heating, in slender needles, 
and loses its water only at a high «temperature. The silver salt, 
C.H,O,Ag,, crystallises from hot water, in which it is only very 
sparingly soluble, in colourless needles, and is very stable. 

Methylitaconic acid, COOH-CHyC(COOH):CHMe, crystaltises from 
hot water in prisms, melts at 166—167°, and is only sparingly soluble 
in cold ether and cold water, and almost insoluble‘in chloroform. It 
is not volatile with steam, and is much more sparingly soluble than 
methyleitraconic acid, to: which -it stands in the same relation as 
itaconic does to citraconic‘acid. The calcium salt, CHH,O,Ca + H,O, 
crystallises from water:in plates, and is more readily soluble in cold 
than in hot water. The bartwm salt (+ 4H,O) separates from water 
in prismatic crystals. The silver salt, C,H,.O,Ag», is a crystalline 

wder, very sparingly-soluble in water, and very stable. 

Methyleitraconic acid is ‘converted into methylitaconie acid when 
it is heated with water at 150° for 6—8 hours; when methylitaconic 
acid is distilled, it is, partially converted into methylcitraconie acid. 
Methylitaconic acid and:methylcitraconic acid, on reduetion with 
sodium amalgam, are ‘both converted into ethylsuecinic acid 
(m. p. 98—99°) identical with the compound obtained'by Huggenberg 
(Abstr., 1878, 782). 

An acid melting at 194—196°, and sparingly soluble in hot water, 
is formed when methylcitraconic acid is heated with dilute (1 : 4) 
nitric acid; this compound 1s probably methylmesaconic acid. 

F. S. K. 

Chloral and Succinic Acid. By R. Frrie and H. K. Mitter 
(Annalen, 255, 43—55; compare Abstr., 1888, 252).—Trichloro- 
methylparaconic acid is prepared by treating chloral with sodium 
succinate and acetic anhydride, and, as soon as the first energetic 
reaction is at an'end, heating the mixture at 110-—120° for three to 
four hours. The product is mixed with warm water, the filtered 
solution strongly acidified with sulphuric acid, extracted with ether, 
and the ether evaporated; the acid is then purified by repeatedly 
dissolving in water and evaporating the filtered solation, and finally 
it is dissolved in chloroform to free it from traces of succinic acid. 
The yield of the pure acid is about 60 per cent. of the theoretical 
quantity. It crystallises in slender needles, melts at 97°, and is 
very readily soluble in ether, alcohol, and chloroform, but less readily 
in warm benzene, and. almost insolable in carbon bisulphide. The 
calcium salt, (CsH,Cl,0,),Ca + 2H,0, prepared by neutralising a 
cold aqueous solution of the acid with calcium carbonate, crystallises 
in prisms. The barium salt, (C,H,Cl,;0,).Ba, is a colourless, crystal- 
line, hygroscopic compound. The silver salt, C;H,Cl,0,Ag, crystal- 
lises from hot water in slender needles. 

Calcium trichloritamalate, C,H;Cl,0;Ca, separates as a colourless 
powder when a neutral solution of calcium trichloromethylparaconate 
is evaporated on the water-bath ; the barium salt cannot be obtained 
in this way. 
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When a solution of trichloromethylparaconic acid is boiled with 
bases, salts of isocitric acid are formed. 

Isocitric acid (loc. cit.) is obtained by boiling the paraconic acid 
with baryta. The barium salt, which separates on prolonged boiling 
as an insoluble, amorphous powder, is extracted with boiling water 
until free from chlorine, decomposed with boiling acetic acid, the 
barium precipitated with sulphuric acid, and the filtrate repeatedly 
evaporated with water. The residue solidifies, after some weeks, to a 
yellowish, very hygroscopic mass which consists of a mixture of 
isocitric acid and Ay-butyrolactonedicarboxylic acid. Salts of isocitric 
acid can be prepared from this mixture by neutralising the aqueous 
solution with a carbonate in the cold, and purifying the salt by 
repeatedly dissolving it in water and reprecipitating with alcohol. 
The calcium sait, (C;H;0;),Cas + H,O, is a colourless, amorphous 
compound, sparingly soluble in hot water. The barium salt (+ H,O) 
is more sparingly soluble than the calcium salt. The silver salt, 
0,H,0,Ags, is a light-brown, amorphous powder. 

Lactoisocitric acid (By-butyrolactonedicarboaylic acid), 


Oo— CH-COOH 
CH.CH-COOH’ 


is formed when isocitric acid is kept over sulphuric acid under 
reduced pressure, or heated at 100°. The calciwm salt, C;H,O,Ca 
+ 3H,0, prepared by neutralising a cold, aqueous solution of the 
acid with calcium carbonate, crystallises in colourless needles, and is 
sparingly soluble in cold, but more readily in hot water. The barium 
salt, C,H,O,Ba, and the silver salt, CsH,O,Ag2, are amorphous. 
O—CH-CHCI, 


Dichloromethylparaconie acid, CO< CH GH COOH’ is obtained 
'H,CH- 


when the trichlorinated acid is dissolved in glacial acetic acid, and 
zinc-dust gradually added to the warm solution. It crystallises from 
water in prisms, melts at 142°, and is soluble in ether and alcohol, 
but only sparingly in cold chloroform and benzene, and is almost 
insoluble in light petroleum. When boiled with baryta, it yields a 
colourless compound melting at about 222°, which still contains 
chlorine ; this substance is being investigated. 

When trichloromethylparaconic acid is distilled, about one-third 


passes over unchanged, the remainder being completely decomposed. 
S. K. 


Propaldehyde and Succinic Acid. By R. Firric and A. Dexisie 
CHEt-CH-COOH 

Annalen, 255, 56—68).— ic aci yi 

(Annalen 8).—Ethylparaconic acid, d: Co: OH, is 


obtained by heating a mixture of propaldehyde, sodium succinate, 
and acetic anhydride for 25—30 hours at 110—120° (compare Abstr., 
1886, 47). The product is distilled with water to free it from 
neutral oils, the filtered solution strongly acidified and extracted with 
ether ; on evaporating the ether, there remains a mixture of ethyl- 
paraconic acid and succinic acid, from which the lactonic acid is 
extracted with chloroform. It crystallises from water in needles, 


cCO< 
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melts at 85°, and is very readily soluble in chloroform, ether, and 
water, but only moderately easily in light petroleum, and almost in- 
soluble in carbon bisulphide. The silver salt, C;H,OQ,Ag, crystallises 
from boiling water in needles. The calcium salt, (C,H O,),Ca + 
2H,0, prepared by neutralising an aqueous solution of the acid with 
calcium carbonate in the cold, crystallises in needles, and is readily 
soluble in water. The barium salt (+3H,Q) crystallises in well- 
defined prisms. 

Calcium ethylitamalate, C;H\O;Ca + 5H,O, is obtained by boiling 
ethylparaconic acid with lime-water; it crystallises in needles, and is 
insoluble in alcohol, and more sparingly soluble in hot than in cold 
water. The barium salt (+3H,O) resembles the calcium salt, and 
is more sparingly soluble in hot than in cold water. ‘Ihe silver salt, 
C;H,»O;Ag., is amorphous. 

Ethylparaconic acid is decomposed when heated, with evolution of 
carbonic anhydride, and between 200° and 300° almost the whole 
distils, the distillate consisting of caprolactone, hydrosorbic acid, 
C.H,.O, (b. p. 208°), and unchanged ethylparaconic acid. six 


Butaldehyde and Succinic Acid. By R. Fitri¢ and H. Scumipr 
. _., CHPrCH:-COOH , 
—86).— l ] 

(Annalen, 255, 68—86).—Propylparaconic acid, 6-00-OH, , is 
prepared by heating a mixture of normal butaldehyde, acetic anhy- 
dride, and sodium succinate at 100° for 12 hours, and then for 
24 hours at 120—125°, and purifying the product as described in the 
case of ethylparaconic acid (compare preceding abstract). The yield 
is 45 to 50 per cent. of the aldehyde employed. It crystallises in waxy 
plates, melts at 73°5°, and is readily soluble in chloroform and hot 
water, but only very sparingly in light petroleum, and insoluble in 
carbon bisulphide. The calcium salt, (CsH),O,).Ca + 2H,O, prepared 
in the usual manner, separates from cold water in crystalline crusts. 
The barium salt, (CsH,,0,),Ba, is a colourless, amorphous powder, 
readily soluble in water. The silver salt, CsH,,O,Ag, crystallises in 

long needles, is soluble in water, and is very stable. 

Calcium propylitamalate, CsH,,0;Ca + 5H,O, prepared by boiling 
the paraconic acid with lime-water, crystallises from water in moss- 
like needles, and is more readily soluble in cold than in hot water. 
The barium salt (+2H,0) forms crystalline scales, and resembles the 
calcium salt in properties. The silver salt, CsH,O;Ag:, is almost 
insolu le in hot water and rather sensitive to light. 

When propylparaconic acid is heated, carbonic anhydride is evolved, 
and at 230—24v° a yellow oil distils; this distillate consists princi- 
pally of heptylenic acid, but contains also small quantities of propyl- 
itaconic acid (or its anhydride) and heptolactone, together with 
variable quantities of unchanged paraconic acid. After isolating the 
lactone in the usual manner, the residual alkaline solution is acidified 
and the beptylenic acid distilled with steam; the residue contains 
propylitaconic acid and propylparaconic acid, which can be isolated 
by extracting with ether, and separated by means of chloroform, in 
which the lactonic acid alone is readily soluble. 
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Heptylenic acid, CH Pr:CH-CH,COOH (Abstr., 1888, 251), has the 

culiar odour of unsaturated acids, and is rather sparingly solu- 
ble in water. ‘The bariwm salt, (C,;H,,O.).Ba, crystallises trom hot 
water in plates. The calcium salt (+H,O) is rather more soluble in 
cold than in hot water, crystallises in plates, and is readily soluble in 
alcohol. The silver salt, C;H,O,Ag, separates from boiling water, in 
which it is readily soluble, in smail needles, but considerable decom- 
position occurs. 

y-Bromoheptylic acid, CHPrBr-CH,°CH,-COOH, prepared by dis- 
solving heptylenic acid in cold hydrobromic acid, and keeping the 
solution for several days in the cold, is a thick, heavy oil; it is slowly 
decomposed by water at the ordinary temperature yielding hepto- 
lactone. 

Heptolactone (+-propylbutyrolactone) boils at 234°5—235°5° with- 
out decumposition (compare Abstr., 1888, 252). 

Bariwm hydroxyheptylate, (C;H,;0;).Ba, prepared by boiling hepto- 
lactone with baryta, crystallises from hot alcohol in microscopic 
needles which deliquesce on exposure to the air. It is decomposed 
when heated at 100° or when boiled with water, the odour of hepto- 
lactone being perceptible. The silver salt, C;H,,0;Ag, is partially 
decomposed by boiling water, from which it separates in moss-like 
crystals; it quickly darkens on exposure to the light. 

Hydrozyheptylic acid can be obtained by decomposing a well-cooled 
solution oi the barium salt with 1 per cent. hydrochloric acid, extract- 
ing with ether, and evaporating the ethereal solution at 0°; it is a 
strongly acid syrup, soluble in water, but it very readily changes 
into the lactone. 

Propylitaconic acid, COOH-CH,C(COOH):CHPr, crystallises from 
hot water and ether in prisms, melts at 159°, and is decomposed at 
abont 200—210°, being probably converted into the anhydride. It is 
almost insoluble in chloroform and carbon bisulphide, and only 
sparingly soluble in cold water and benzene, but readily in ether, 
alcohol, and hot water. The bartwm salt, C,H,0,Ba, contains water of 
crystallisation, and is more readily soluble in cold than in hot water, 


F. S. K. 


Isobutaldehyde and Succinic Acid. By R. Fitie and A. 

ZANNER (Annalen, 255, 86—96 ; compare Abstr., 1856, +7, 1888, 251). 
—Isopropylparaconic acid | tgp) aaa is obtained by heating 
: : O—CO:CH, ‘ 
a mixture of isobutaldehyde, sodinm succinate, and acetic anhydride 
at 110—120° for 40 hours. The acid is isolated as described in the 
* ease of ethylparaconic acid. It crystallises from boiling benzene in 
colourless plates, melts at 68—69°, and is readily soluble in water, 
ether, and chloroform, but only sparingly in carbon bisulphide, and 
insoluble in light petroleum. ‘The bariwm salt, (C,H;,0,).Ba + 3H,0, 
prepared by treating an aqueous solution of the acid with barium 
carbonate in the cold, crystallises in colourless plates. The culcium 
salt (+2H,0) ecrystallises in needles, and is readily soluble in water. 
The silver salt, C.H,,0,Ag, crystallises from boiling water in colour- 
less needles, and does not darken on exposure to light, 
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Barium isopropylitamalate, C;,H,,0;Ba + 2H,0, is formed when 
the paraconic acid is boiled with baryta-water; it crystallises in 
small needles, and is more readily soluble in cold than in hot water, 
The silver salt, C,;H,,O;Ag:, is crystalline, almost insoluble in boiling 
water, and moderately sensitive to light. 

When isopropylparaconic acid is distilled, isoheptolactone (di- 
methylvalerolactone) and isoheptylenic acid are formed with evolu- 
tion of carbonic anhydride, whilst some of the acid passes over 
unchanged ; the products can be separated in the usual manner 
(compare preceding abstract). 

Isoheptylenic acid, CHPr®:CH-CH,COOH, is a colourless oil, boils 
at 217° (thermometer entirely in vapour), and is volatile with steam; 
it is specifically lighter than and only sparingly (1 in 110) soluble in 
cold water, but it is much more readily soluble in hot water. The 
barium salt, (C;H,,O,).Ba, prepared in the cold, crystallises in anhy- 
drous needles. The calcium salt (+14H,0) crystallises in trans- 
parent prisms. The silver salt, C;H,,O,Ag, crystallises from boiling 
water in slender needles, darkens on exposure to light, and decom- 
poses at 100°. 

y-Bromoisoheptylic acid, CHPr® Br-CH,"CH,-COOH, is formed when 
the preceding compound is treated with concentrated hydrobromic 
acid in the cold, but it cannot be obtained in a pure condition. 

CH,°CH, 


Isoheptolactone (dimethylvalerolactone), CHPr< 0 ( 0? is 


formed when bromoisoheptylic acid is boiled with water, but it is 
more easily prepared by warming isoheptylenic acid with dilute 
(1: 1) sulphuric acid. It is a colourless oil, boils at 224—225° (un- 
corr.), and is readily volatile with steam ; it dissolves in about 35 parts 
of cold water, the solution becoming turbid on heating, and then clear 
again at a higher temperature. 

Barium hydroxyisoheptylate, (C;H,;0;).Ba, is obtained when the 
Jactone is boiled with baryta-water. The silver salt, C,;H,;0,Ag, is 
only sparingly soluble in water. The free acid seems to be less stable 
than y-hydroxyheptylic acid. F. 8. K. 


Valeraldehyde and Succinic Acid. By R. Firtic and A. 
Scuneeaans (Annalen, 255, 97—108; compare Abstr., 1886, 47, 1888, 
—CH-CH,Pr* 


O 
251).—Isobutylparaconic acid, CO< CH G H-COOH’ is prepared by 
2 


heating a mixture of valcraldehyde, acetic anhydride, and sodium 
succinate at 110° for 18 to 20 hours. The product is mixed with 
water, the separated oil extracted with ether and treated with sodium 
carbonate ; unchanged valeraldehyde and _ condensation-products 
remain undissolved, whilst the lactonic acid passes into solution and 
is reprecipitated on the addition of acid. Some of the lactonic acid 
and unchanged succinic acid remain as sodium salts in the original 
acetic acid solution ; after strongly acidifying with hydrochloric acid 
and extracting with ether, the two compounds are separated by 
treatment with chloroform. Isobutylparaconic acid crystallises from 
cold water in small needles, melts at 124—125°, and sublimes, when 
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carefully heated, in colourless plates. It is readily soluble in alcohol, 
ether, chloroform, and light petroleum. The silver salt, C,H,,0,Ag, 
is very stable and soluble in hot water. The calcium salt, (Cy,H,;0,).Ca 
+ 2H,0, crystallises in small needles, and is soluble in alcohol and 
hot water. The bariwm salt (+3H,O) crystallises in small, well- 
defined, rhombic prisms, and is readily soluble in alcohol. The zine 
salt (+14H,0) crystallises in needles, and is readily soluble in water 
and alcohol. 

The salts of isobutylitamalic acid do not crystallise, and are more 
sparingly soluble -in hot than in cold water, and almost insoluble in 
alcohol. The barium salt, C,H,,0;Ba, prepared by boiling the para- 
conic acid with baryta-water, and the calcium salt are anhydrous. 
The silver salt, C.H,,0;Ag., is slowly decomposed by boiling water. 

When isobutylparaconic acid is distilled, octolactone, isoctylenic 
acid, and isobutylitaconic acid are formed, but some of the paraconic 
acid passes over unchanged. The lactone is isolated in the usual 
manner, and the isoctylenic acid is separated from the isobutylpara- 
conic acid and isobutylitaconic acid by distillation with steam. 

Tsoctylenic acid, CH,Pr®-CH:CH-CH,COOH, is a colourless oil, boils 
at 231—232°, and is specifically lighter than, and almost insoluble in, 
water. The silver salt, C,H,;0,Ag, separates from boiling water in a 
flocculent condition. The bariwm salt, (CsH,;0.).Ba, is more spar- 
ingly soluble in hot than in cold-water, and only-sparingly soluble in 
alcohol. The zinc salt and the lead salt are amorphous. 

y-Bromisoctylic acid, CH,Pr*-CHBr-CH,,CH,"COOH, prepared by 
treating the unsaturated acid with-cold concentrated hydrobromic 
acid, is a heavy, yellowish oil; it is-converted into isoctolactone and 
isoctylenic acid by dilute sodium carbonate. 

Isoctolactone, CH,P-CH< OE ORs, is a colourless liquid, volatile 
with steam, and only sparingly soluble in cold, but more readily in 
hot, water; when boiled with baryta-water, it yields the barium salt 
of hydroxyisoctylic acid as a-yellowish, gum-like mass, soluble in hot 
alcohol, but only sparingly soluble in water. 

Isobutylitaconie acid, CH,Pr®-CH:C(COOH)-CH,COOH, is ob- 
tained, together with isobutylparaconic acid, when the acid solution 
which remains after distilling the isoctylenic acid with steam (see 
above) is extracted with ether. The mixture of acids is treated with 
water, neutralised with calcium carbonate in the cold, and the filtered 
solution heated to boiling, whereon calcium isobutylitaconate, C,H,,0,Ca, 
is deposited; the salt is washed with hot water, decomposed with 
hydrochloric acid, and the itaconic acid recrystallised from boiling 
water. It melts at 162°, being converted into the anhydride. 

F. 8. K. 

Valeraldehyde and Pyrotartaric Acid. By R. Firtic and F. Frist 
(Annalen, 255, 108—125 ; compare Abstr., 1888, 251, and 1886, 47). 
—a- and 8-Methylisobutylparaconic acids are obtained as follows :—A 
mixture of valeraldehyde, sodium pyrotartrate, and acetic anhydride 
is heated at 110—120° for about 30 hours, then treated with water, 
the unchanged aldehyde and the acetic acid distilled with steam, the 
residual solution filtered and extracted with ether. The residue 
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obtained on evaporating the ether is dissolved in sodium carbonate, 
the alkaline solution shaken with ether, then acidified, and the 
lactonic acids extracted with ether. A small quantity of the lactonic 
acids remains, as sodium salts, in the original acetic acid solution, 
and can be isolated by extracting the strongly acidified solution with 
ether, evaporating the extract, and dissolving the two lactonic acids 
in chloroform, in order to free them from pyrotartaric acid. The two 
methylisobutylparaconic acids obtained in this way can only be sepa- 
rated with difficulty. 


H-CH,Pr* 
a-Methylisobutylparaconic acid, co<? ° = 


CHMe-CH-COOH ” crystallises 

from water in plates or prisms, and from benzene in needles, melting 
at 142°. It is readily soluble in ether, alcohol, chloroform, and hot 
benzene, but almost insoluble in light petroleum and carbon bisul- 
phide. The barium salt, (CjH,s0,).Ba + 2H,O, prepared by 
neutralising a cold aqueous solution of the acid with barium car. 
bonate, crystallises in slender needles, and is. readily soluble. The 
calcium salt (+2H,O) is a colourless, semi-crystalline compound. 
The silver salt, CioH,O,Ag, forms small, granular crystals, and is 
very stable.. 

Barium methylisobutylitamalate, CyH,O;Ba + 2H,0, is obtained 
when the paraconic acid is boiled. with baryta-water; it is more 
readily soluble in cold than in hot water. The calcium salt (+2H,0) 
is almost insoluble in both hot and cold water. The silver salt, 
CyoH,.O;Age, is very unstable. 

When a-methylisobutylparaconic acid is distilled, carbonic anhy- 
dride is rapidly evolved ; the principal product is isobutylbutylene, 
but small quantities of methylisobutylbutyrolactone, a-isononylenic 
acid, and valeraldehyde are also obtained. ‘The distillate is treated 
with sodium carbonate, the neutral products extracted with ether, 
and boiled with baryta-water to decompose the lactone, which is 
thereby converted into barium hydrozynonylate, (CyH,,O3),Ba. The 
aldehyde and hydrocarbon are then distilied with steam, and the 
vuleraldehyde separated by shaking with a concentrated solution of 
sodium hydrogen sulphite; the a-isononylenic acid is isolated from 
the alkaliue solution, after acidifying, by distilling with steam. 

Isobutylbutylene (octylene), CsH., is a colourless liquid boiling at 
111-5—112°5°; it combines with bromine yielding the dibromide, 
CsH,.Br., as a colourless oil. 

a-Isononylenic acid, CH,Pr®-CH:CH-CHMe-COOH, is a colourless 
oil boiling at 235—240° with partial decomposition. The calcium 
salt, (CyH,,0,).Ca + 3H,O, crystallises in small needles, and is 
readily soluble in water. The silver salt, Cy,H,,O,Ag, is stable and 
moderately easily soluble in warm water. 

O—CH,CH,Pr® 


B-Methylisobutylparaconic acid, CO< CH: é Me-COUH (see above), 
2 


melts at 83°, and shows the same behaviour with solvents as the cor- 
responding a-acid, only it is rather more sparingly soluble. The 
barium salt (+4H,O) is obtained by treating the acid with barium 
carbonate in cold aqueous solution; it crystallises in prisms, and is 
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very readily soluble. The calcium salt (+2H,0) forms small, 
feathery crystals. The silver salt, CyH,O,Ag, is soluble in hot 
water. 

Calcium B-methylisobutylitamalate, CyH,O;Ca + H,O, prepared by 
boiling the paraconic acid with lime-water, is insoluble in water. 
The bariwm salt is anhydrous and almost insoluble in water. The 
silver salt, CyH,.O,;Ag2, is sparingly soluble in hot water and very 
stable. 

When f-methylisobutylparaconic acid is distilled, it yields a 
hydrocarbon boiling at 111°5°, a lactone, and £-isononylenic acid. 
Calcium B-isononylenate, (C,H,s0.),Ca + 3H,0, crystallises in needles, 
and is rather sparingly soluble in water. The silver salt, C,H,,O.Ag, 
is moderately stable and soluble in warm water. F. 8. K. 


Cnanthaldehyde and Pyrotartaric Acid. By R. Firria and 
R. RiecHeLMaNn (Annalen, 255, 126—142; compare Abstr., 1888, 
251).—T wo isomeric methylhexylparaconic acids are formed when 
enanthaldehyde is heated at 120—130° for 20 hours with sodium 
pyrotartrate and acetic anhydride. The product is treated with 
water, the unchanged aldehyde distilled with steam, and the resi- 
dual solution extracted with ether. The oil obtained in this way is 
dissolved in sodium carbonate, the slightlv alkaline solution shaken 
with a little calcium chloride solution and, after filtering, extracted 
with ether to free it from resinous products. The solution is then 
acidified strongly, the acids extracted with ether, repeatedly evapo- 
rated with water to expel acetic acid, and then dissolved in chloro- 
form. On evaporating the chloroform solution, the two paraconic 
acids are obtained in an oily condition. The a-compound can be 
obtained in crystals by dissolving the mixture in carbon bisulphide 
and fractionally precipitating with light petroleum; in order to 
isolate the B-acid, the acids in the mother liquors are first purified by 
converting them into calcium salts, and then crystallised from a 
mixture of ether and light petroleum, the two kinds of crystals 
being separated mechanically. 

O——-CH:C,H;; 


. a-Methylherylparaconic acid, CO< CHMe-CH-COOH’ crystallises 


from water and carbon bisulphide in colourless plates, and from a 
mixture of ether and light petroleum in long, slender needles melting 
at 101°5. It is very readily soluble in ether, alcohol, chloroform, 
carbon bisulphide, and benzene, but only very sparingly in water and 
light petroleum; it is not volatile with steam. The calcium salt, 
(C,.H,0,),Ca + 5H,0, is obtained by neutralising an aqueous solu- 
tion of the acid with calcium carbonate in the cold; it crystallises in 
needles and is readily soluble in water and alcohol. The bariwm salt 
(+3H,0) crystallises in needles and is readily soluble in both 
aleohol and water. The silver salt, C,.H,,0,Ag, separates from water 
m colourless needles and is very stable. The lead, copper, mercury, 
and ferrous salts are insoluble in water, but readily soluble in ether. 
Calcium methylheaylitamalate, C1H»O;Ca + H.O, prepared by 
boiling the lactonic acid with lime-water, is very sparingly soluble in 
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water and insoluble in alcohol. The bariwm salt (+ 2H,0) is very 
sparingly soluble in cold water. The silver salt, CypH..O;Ag,, is in- 
soluble in water and very unstable; the copper, iron, lead, and 
mercury salts are insoluble in ether and alcohol. 

The distillation products of a-methylhexylparaconic acid are 
decylene, conanthaldehyde, pyrotartaric acid (or its anhydride), and 
traces of other compounds, but a considerable quantity of the acid 
passes over unchanged. 

Decylene (heaylbutylene), CH, boils at 160—161°, and yields the 
dibromide, CyoH»Br2, as a yellow oil when it is treated with bromine 
in cold carbon bisulphide solution. 


‘ O—-CH:-C,H,; 
B-Methylhexylparaconic acid, CO< CH, bMe- COOH’ separates 


from carbon bisulphide in small crystals, and from a mixture of ether 
and light petroleum in large, cubical forms melting at 83°. It is 
readily soluble in ether, alcohol, chloroform, and ‘benzene, but only 
moderately easily in carbon bisulphide and hot water. The calcium 
salt, with 2H,Q, crystallises in slender needles and is readily soluble in 
water. The barium salt, with 3H,O, separates from water in well- 
defined prismatic crystals. The silver salt is moderately easily 
soluble in water and crystuallises from dilute alcohol in slender 
needles. 

Calcium methylheaylitamalate, C\,H»Os;Ca, is sparingly soluble in 
hot water. The barium salt, with H,O, separates from hot water, in 
which it is very sparingly soluble, in slender needles. The silver 


salt, Cj.HO;Ag:, is insoluble in boiling water and is not very stable. 
F. S. K. 


Synthesis of Fumaric Acid. By E.H. Ketser (Amer. Chem. 
J., 12, 99—102).—According to Wislicenus’ views of molecular 
structure, two varieties, an axially- and a plane-symmetrical, of 
acetylene diiodide should exist, corresponding respectively with 
fumaric and maleic acids. The author has prepared these by passing 
acetylene through absolute alcohol containing crystals of iodine 
until the iodine disappeared. One variety of acetylene diiodide is 
an unstable liquid, decomposing when heated, and even when distilled 
with steam. The other is solid, and is much more stable, subliming 
without decomposition; it is, therefore, probably the axially sym- 
metrical variety. When boiled successively with potassium cyanide 
and aqaeous potash, the latter variety yields a considerable quantity 
of potassium fumarate. The research is still in progress. . 

F. B. 


Dibromotricarballylic Acid. By E. Guinocner (Compt. rend., 
110, 350—352).—Dibromotricarballylic acid is formed, together with 
the dibromide of monobromaconitic acid (Abstr., 1889, 588) by the 
action of bromine (4 equivalents) on aconitic acid (1 equivalent) at 
115—120°, and is separated from it by means of the solubility of the 
dibromotricarballylic acid in water. It forms slender, prismatic 
needles of the composition C,H,Br,0,+3H.O, very soluble in 
water, alcohol, and ether, and readily forming supersaturated solu- 
tions. Its salts are formed by mixing its solution with a con- 
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centrated solution of the particular base until neutral to phenol- 
phthalein, and evaporating rapidly in a vacuum at the ordinary tem- 
perature. The potassium salt, C,H;Br,0;5K;+3H,0, is a crystalline 
powder which decomposes at 130°; the calciwm salt, (CsH;Br,0,).Cas 
+4H,0, forms a vitreous solid which decomposes at 100° and is very 
soluble in cold water, forming a solution from which alcohol pre- 
cipitates the anhydrous salt; the barium salt, (C;H;Br.0,).Ba, 
+5H,0, is a white, amorphous solid which does not alter at 100°, but 
decomposes at 115°. 

Dibromotricarballylic acid melts below 100° and evolves hydrogen 
bromide, and on further heating, decomposes. If the fused but not 
discoloured substance is redissolved in water, it yields a crystalline 
mass with the properties of the original product. In a vacuum the 
acid loses weight continually, and the percentage of bromine and the 
basicity gradually increase. It does not decompose in solution in 
the cold. In presence of nitric acid, silver nitrate precipitates half 
the bromine. The aqueous solution decomposes when heated, and if 
silver nitrate is added, silver bromide is precipitated in quantity 
varying with the conditions of the experiment. 

With sodium amalgam, dibromotricarballylic acid yields ordinary 
tricarballylic acid. C. H. B. 


Guinochet’s Isomeric Tricarballylic Acid. By R. Demurn 
and V. Meyer (Ber., 23, 529—531).—The tribromotricarballylic 
acid obtained by Guinochet (Abstr., 1889, 588) by heating aconitic 
acid with bromine is, in reality, dibromosuccinic acid, and Guinochet’s 
isomeric tricarballylic acid (this vol., p. 238) is succinic acid. 

F. 8. K. 


Action ot Sodium and Potassium Ethoxides on Ethyl 
Tartrate. By E. Muuper (Rec. Trav. Chim., 8, 361—385).— 
Sodium was dissolved in pure anhydrous alcohol, and a slight excess 
of ethyl tartrate added. The mixture was placed ina flask connected 
with a vessel containing sulphuric acid, and a vacuum was esta- 
blished ; at intervals the flask was weighed. The weight finally 
obtained corresponded with the formation of ethyl sodiotartrate, 
COOEt-CH(ONa)-CH(OH)-COOEt, but it seemed that some com- 
pounds of this with one or more molecules of alcohol were first 
formed. It forms a vitreous mass very soluble in pure alcohol, and 
imsoluble in ether or benzene. It is very deliquescent, but is de- 
composed by water, alcohol, and ethyl sodium tartrate, 


COONa-CH(OH)-CH(OH)-COOEt, 


being formed; the latter is at once formed when ethyl tartrate 
is treated with sodium and ordinary absolute alcohol, which always 
contains some water. 

Ethyl disodiotartrate, C,H,(ONa).(COOEt)., was prepared in the 
Same way as the monosodium compound, half the weight of ethyl 
tartrate being used ; it was found advantageous to work in an atmo- 
sphere of hydrogen. In its properties this substance resembles the 
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monosodium compound; when it is decomposed by water, normal 
sodium tartrate is formed. Mono- and di-potassiwm compounds have 
also been prepared, and are still undergoing investigation. 

The author has used ethyl chloride or iodide as a means of ascer. 
taining whether a reaction has taken place. Sodium ethoxide dis. 
solved in pure alcohol was added to a slight excess of ethyl tartrate, 
and then ethyl chloride was added, and the whole sealed up in a tube. 
If a reaction has taken place, since the ethyl tartrate was in excess, 
all the ethoxide will have been used up, and nothing will be observed 
when the ethyl chloride is added. But if no reaction has taken 
place, the ethyl chloride and sodium ethoxide will react, forming 
ether and sodium chloride, and the latter, being insoluble in 
alcohol, will be precipitated. In no case was a precipitate formed, 
and it was thus shown that the reactions had taken place as described 
above. In all cases another tube was taken, for the sake of com- 
parison, containing the same quantities of the same _ substances 
(except the ethyl tartrate) as the first; this was submitted to the 
same conditions, and always gave a precipitate of sodium chlo- 
ride, &c. C. F. B. 


Preparation of Levulosecarboxylic Acid. By H. Kiciayt and 
G. Dit. (Ber., 23, 449—452)—In order to prepare levulosecar- 
boxylic acid in large quantities for an examination of its behaviour 
on oxidation, the authors have endeavoured to improve the method 
previously adopted. An attempt was made to isolate the acid in the 
form of its phenylhydrazide, according to Fischer and Passmore’s 
method (this vol., p. 152), but even when pure levulosecarboxylic 
acid was used as the starting point, the phenylhydrazide does not 
crystallise out until the solution has been evaporated to a syrup and 
allowed to remain for some time. After recrystallisation from alcohol, 
it melts at 162°, decomposes at 188°, and gives the characteristic 
coloration with ferric chloride in aqueous, but not in sulphuric acid 
solution. No phenylhydrazide could be isolated from the dark-red 
syrup into which levulosecyanhydrin passes after a time, although 
this must contain at least 50 per cent. of the ammonium salt of the 
acid ; it was, therefore, necessary to return to the old method, in 
which, however, certain improvements have been made. 

The levulose is obtained according to Hénig’s directions (Abstr., 
1888, 247) in such a manner as to contain 25—30 per cent. of water ; 
to this an equivalent quantity of 50 per cent. hydrocyanic acid is 
added, together with a drop of dilute ammonia, and if possible a frag- 
ment of ready-formed cyanhydrin. The bottle is tightly stoppered, 
and allowed to remain in cold water until the whole has completely 
solidified (4—1 hour), then stirred with 92 per cent. alcohol, collected, 
washed with alcohol, and dried in a vacuum over sulphuric acid. 
The pure and dry cyanhydrin thus obtained may be preserved for 
months, whereas the impure compound decomposes almost immedi- 
ately. For its hydrolysis, 10 grams are treated with 20 grams of 
hydrochloric acid, saturated at the ordinary temperature, and allowed 
to remain two hours after the separation of ammonium chloride has 
ceased, then diluted with an equal volume of water, and evapora 
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on the water-bath to a thin syrup. This is extracted with water, 
and the solution again evaporated three times, the final syrup dis- 
solved in water, filtered, treated with barium hydroxide, and 
evaporated. The solution is then saturated with carbonic anhydride, 
decolorised by animal charcoal, the barium precipitated by dilute 
sulphuric acid, and the remaining trace of hydrochloric acid by 
silver oxide. The filtrate on evaporation yields a syrup, which, on 
stirring and adding a crystal of the ready formed lactone, crystal- 
lises completely within a few hours. The levualosecarboxylic lactone 
thus obtained is sufficiently pure for most purposes, but may be 
further purified by crystallisation from alcohol. This lactone and 
also that of dextrosecarboxylic acid yield beautifully crystalline com- 
pounds with ammonia, and the former compound gives a polybasic 
acid on oxidation with nitric acid. H. G. C. 


Reduction of the Acids of the Sugar-group. By E. Fiscusr 

(Ber., 23, 930—938).—The method of reducing acids of the sugar- 
group by means of sodium amalgam (Fischer, Abstr., 1889, 1149; 
this vol., p. 466) has been extended to a large number of monobasic 
and to some bibasic acids, with results which are now communicated 
in a preliminary form. As already pointed out (this vol., p. 471), 
this reaction is applicable only to those acids which form lactones, 
since it is the lactone which undergoes reduction; acids like mucic 
and gluconic acids, which either do not form lactones or only undergo 
conversion into lactones partially and under special conditions, and 
salts of the acids, whether lactone-forming or not, are not affected by 
treatment with sodium amalgam. It is on this account, therefore, 
that the reduction is carried on in solutions which are kept acid by 
the frequent addition of small quantities of sulphuric acid. In order 
to obtain the largest yield of sugar (40—60 per cent.), it is necessary 
to use the pure, crystallised lactone; when this cannot be obtained, 
as in the case of gluconic or saccharic acids, the aqueous solution of 
the acid is concentrated to a syrup and heated on a water-bath or at 
higher temperatures for many hours, with the object of forming as 
much lactone as possible. Details of the method adopted for the 
reduction of the monobasic acids and of the method of purifying the 
product are given in the paper, but do not differ in any important 
points from those already communicated (compare this vol., p. 466). 
Unlike the monobasic acids of the sugar-group, the bibasic acids do 
not yield sugars, but aldehyde-acids, and consequently a different, 
process is necessary for the isolation and purification of the pro- 
duct; this is described in connection with the reduction of saccharic 
acid (vide infra). 
; Regarding lactones as “internal” ethereal salts, the author has 
instituted experiments with the object of ascertaining to what extent 
it 18 possible to reduce the ethereal salts of acids of the sugar-group 
and of other monobasic and bibasic acids which do not form lactones, 
and tinds that ethyl mucate is reduced to an aldehyde-acid by sodium 
amalgam. The amides of the acids, however, do not undergo reduc- 
tion by sodium amalgam in acid solution, thus differing from the 
amides of aromatic acids (compare Guareschi, this Journal, 1875, 569). 
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Kiliani’s method of forming carboxy-acids by treating carhbo- 
hydrates of the sugar-group with hydrogen cyanide (Abstr., 1886, 
219, 438, 526, 869; 1887, 229, 465), combined with the author's 
method of reducing these acids to the corresponding carbohydrates by 
means of sodium amalgam, has made it possible to effect the synthesis 
of sugars containing 7 and 8 atoms of carbon in the molecule (ride 
infra), and the limit to which this process can be carried has not 
yet been reached. It becomes necessary, therefore, to adopt some 
system of nomenclature for carbohydrates of this group. The 
author proposes to employ the terms pentose, heptose, octose, 
&c., for the sugars, pentitol, heptitol, octitol, &c., for the corre- 
sponding alcohols, and heptonic acid, octonic acid, d&c., for the 
acids of the series, according to the number of carbon-atoms in the 
compounds. A prefix, having reference to the source of the com- 
pound, is employed to distinguish the individual substances; thus, 
the compounds obtained from mannose receive the names manno- 
heptose, mannoctose, mannoheptitol, mannoctonic acid, &c., those 
from galactose, galaheptose, &c., those from dextrose, gluco- 
heptose, &c. In view of the fact that an optically inactive and a 
dextrorotatory modification of levulose have been obtained, and the 
probability that corresponding compounds of dextrose will soon be 
prepared (this vol., p. 469), the author proposes to discard these 
names as misleading, and substitute glucose and fructose for dex- 
trose and levulose respectively. The difficulty which arises from 
the use of the word glucose as a generic term for the 6-carbon 
sugars, as well as a synonym for dextrose, can easily be met by adopt- 
ing the term hexose for this class of sugars. 

The following preliminary notes of investigations carried on in con- 
junction with the author’s pupils are communicated :— 

Monobasic Acids.—(1.) The reduction of d.-, i.-, and 1.-mannonic 
acids to the corresponding mannoses, and of gluconic acid to 
d.-glncose (ordinary dextrose) (this vol., p. 466), has already been 
described. 

(2.) Galactonic acid.—The lactone of galactonic acid is present in 
considerable quantities in the syrup obtained by evaporating an 
aqueous solution of the acid on a water-bath, aud on reduction yields 
‘ordinary galactose. 

(3.) Mannosecarboxylic acid.—The lactone of this acid, on reduc- 
tion, yields about 50 per cent. of mannoheptose, a dextrorotatory crys- 
talline compound. The phenylhydrazone is sparingly soluble in cold 
water, and melts at 188—190° with decomposition; the osazone forms 
yellow needles, melts at 198—200° with decomposition, and is in- 
soluble in water. On further reduction, mannoheptose is converted 
into mannoheptitol, C;H.O; which is identical with perséitol 
(Maquenne, Abstr., 1889, 32). On oxidation with dilute nitric acid, 
manuoheptitol (perséitol) is reconverted into mannoheptose. 

Mannoheptose reacts with hydrogen cyanide, and the resulting 
mannocton'c acid forms a beautifully crystalline lactone which melts 
at 167—170°, and has a specific rotation of [2]p = —43°58. On re- 
duction, the lactone yields dextrorotatory mannoctose, which is charac- 
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terised by forming a sparingly soluble phenylhydrazone, CsH,60;N.HPh, 
melting at 212—213°. 

(4.) Glucosecarboxylic acid.—Glucoheptose, obtained from the lac- 
tone of this acid by reduction, crystallises from water in beautiful 
tables which melt at about 190° with decomposition. The pheny/- 
hydrazone is readily soluble in water; the osazone forms golden-yellow 
needles and melts at 197° with decomposition. On treatment with 
hydrogen cyanide, glucoheptose yields glucoctonte acid, from which a 
well-crystallised barium salt, (CsH,;O,)2Ba, has been prepared. 

(5.) Galactosecarboxylic acid.—The lactone of galactosecarboxylic 
acid is obtained by the prolonged heating of a syrupy aqueous solu- 
tion of the acid on a water-bath, and forms colourless crystals melt- 
ing at 149—150°. On reduction it is converted into galaheptose, 
which forms a sparingly soluble phenylhydrazone melting at about 199° — 
with decomposition, and an osazone melting at about 220° with decom- 

ition. Galaheptose interacts with hydrogen cyanide. 

(6.) Rhamnosecarboxylic acid.—A 50 per cent. yield of a methyl- 
hexose, OH-CMeH-(CH-OH),°CHO, is obtained by the reduction of 
the lactone of this acid. This carbohydrate crystallises well from 
methyl alcohol and melts at 180—181°. The phenylhydrazone is 
readily soluble; the osazone melts at about 200° with decomposition. 
On treatment with hydrogen cyanide, it yields a methylheptonic acid. 
The lactone of this acid, C,H,,O-;, crystallises well, and on reduction 
is converted into a methylheptose, which forms a sparingly soluble 
phenylhydrazone. 

(7.) Fructosecarboxylic (levulosecarboxylic) acid and saccharin, on 
reduction, afford good yields of two carbohydrates containing 
“branched ” carbon-chains. 

(8.) Carboxylic acid of Milk-sugar—Milk-sugar reacts with 
hydrogen cyanide, forming a carborylic acid which yields an insoluble 
basic lead salt, does not reduce Fehling’s solution, and is readily 
hydrolysed by boiling with dilute sulphuric acid. When evaporated 
to a syrup and reduced, the acid is converted into a sugar which 
probably has the formula C,,H.,O,2. 

Bibasic Acids—(1.) Saccharic acid.—The lactone of saccharic 
acid, obtained by heating the aqueous solution of the acid on a 
water-bath, is converted, on reduction, into an acid which reduces 
Fehling’s solution, and shows a great resemblance to glycuronic 
acid. This aldehyde-acid is purified by adding neutral lead acetate 
to the reduction-product rendered slightly acid by acetic acid, 
whereby sulphuric acid and the regenerated saccharic acid are pre- 
cipitated ; the filtrate is then precipitated by the addition of basic 
lead acetate, the precipitate decomposed by dilute sulphuric acid, 
any excess of sulphuric acid being removed by means of baryta, 
and the filtrate evaporated to a syrup in a vacuum. The aldehyae- 
acid has not yet been crystallised. 

(2.) Mucic acid.—When a 2} per cent. aqueous solution of ethyl 
mucate is reduced by sodium amalgam in the usual way, an alde- 
hyde-acid is formed. This can be purified by the method just de- 
scribed, and is a pale-yellow syrup which reduces Febling’s solution, 
and ou oxidation is reconverted into mucic acid. W. P. W. 
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Constituents of Iceland Moss. By A. Hitcer and O. Bocuyer 
(Ber., 23, 461—464).—The authors have reinvestigated the prepara- 
tion and properties of lichenstearie and cetraric acids, which were 
first examined by Knop and Schnedermann (Annalen, 55, 164), Her- 
berger (Annalen, 21, 137), and Bolley (Annalen, 54, 143; 86, 50), 
and have obtained the following results :— 

Lichenstearic acid is best prepared by extracting the powdered 
flakes of Iceland moss with light petroleum, evaporating the solution, 
and boiling the residue with water, sodium carbonate being added in 
such quantity that a portion of the substance remains undissolved. 
To the filtered solution, an excess of hydrochloric acid is added, the 
precipitate well pressed and repeatedly crystallised from light pe- 
troleum, and the solution decolorised by animal charcoal. It is then 
further recrystallised several times from boiling alcohol, and is thus 
obtained as a voluminous, white mass consisting frequently of stel- 
late groups of small prisms, which speedily fall into small, lustrous 
plates. It melts at 120°, and is soluble in alcohol, chloroform, ben- 
zene, and light petroleum, but is almost insoluble in water. Its alka- 
line salts are the only ones soluble in water, and it is not acted on by 
acetic chloride. It yields a chloride with phosphoric chloride, and 
from the analysis of this compound, the free acid, and certain salts, it 
appears to be a bibasic acid of the formula C,,H,O,;. It is converted 
on oxidation into carbonic anhydride and capric acid. 

Cetraric acid is best obtained by Knop and Schnedermann’s pro- 
cess, with the alteration that the precipitate formed by hydrochloric 
acid is extracted with light petroleum to remove lichenstearic acid, 
and the colouring matter removed by a mixture of ether and turpen- 
tine oil. It decomposes at about 200°, and appears also to be a bibasic 
acid, the most probable formula being CHO. H. G. C. 


Chloropyromucic Acids. By H. B. Hit and L. L. Jackson 
(Amer. Chem. J., 12, 112—130; compare this vol., p. 482).—Dichloro- 
pyromucic acid [COOH : Cl, = 2: 4:5 or2: 3:5] was prepared, to- 
gether with an isomeric acid [2 : 3 : 5], by distilling ethyl pyromucate 
tetrachloride at 16 mm. pressure. It melts at 197—198°, and sublimes 
unchanged below its melting point. It dissolves in ether, alcohol, and 
hot water; 100 parts of water at.19°5° dissolve 0°13 part of the acid. 
The barium and calcium salts (both with 4 mols. H,O) were prepared. 
Of these, 100 parts of water at 19°5° dissolve 1°58 and 6°85 parts 
respectively. Ethyl dichloropyromucate (2: 4:5 or 2:3: 5] meltsat 
72—73°, and boils at 122°5° undera pressure of 16mm. This dichloro- 
pyromucic acid is reduced by sodium amalgam to pyromucic acid. With 
bromine and water, it reacts like the [2 : 2:5] acid previously de- 
scribed, giving chlorofumaric acid. When heated over a water-bath 
with concentrated hydrochloric acid, a substance of the formula 
C,H,Cl0, is formed, according to the equation C;H,Cl,O,; + H,0 = 
C,H,C1O, + CO, + HCl. This substance is soluble in chloroform 
and benzene, and slightly in water and light petroleum; when crys- 
tallised from this last solvent, it forms slender prisms which melt at 
52—53° and sublime rapidly at ordinary temperatures. It reduces 
silver oxide, and gives a yellow solution with aqueous alkalis. By 
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the action of fuming sulphuric acid on dichloropyromucic acid 
[2:4:5 or 2:3:5], a dichlorosulphopyromucic acid is formed, the 
barium hydrogen and barium (with 2 mols. H,Q) salts of which were 
prepared. Sufficient data are not available to determine whether this 
dichloropyromucic acid has the formula [COOH : Cl, = 2: 4:5] or 
(2: 3: 5]; the authors incline to the latter view, aud look on it 
as the geometrical isomeride of the [2 : 3 : 5] acid described in a pre- 
vious paper. 

Trichloropyromucic acid [COOH : Cl; = 2: 3: 4:5] was prepared 
by decomposing the tetrachloride of the [2 : 5] chloropyromucic acid. 
Ethyl pyromucate was chlorinated at 145° until one hydrogen-atom 
had been replaced by chlorine; the temperature was then allowed to 
fall to 120°, and the chlorination continued to saturation. The pro- 
duct (tetrachloride of ethyl chloropyromucate) was treated with 
alcoholic soda, the sodium salt formed was decomposed with hydro- 
chloric acid, and the acid thus obtained was purified by recrys- 
tallising its ammonium salt from water; the yield of acid was only 
15 per cent. of the theoretical. Trichloropyromucic acid melts at 
172—173°, and dissolves in alcohol, ether, and boiling benzene, and 
slightly in hot water; 100 parts of water at 19°5° dissolve 0°13 part 
of it. The barium and calcium salts (each with 4 mols. H.O) were 
prepared: 100 parts of water at 19°5 dissolve 0°27 and 0°64 part 
of these respectively. The potassium and silver salts were found to 
be anhydrous. Ethyl trichloropyromucate was prepared by warming 
an alccholic solution of the acid with concentrated sulphuric acid ; 
it crystallises in flat prisms melting at 62—63°. Trichloropyro- 
mucamide was prepared by the action of solid ammonium carbonate 
on the acid chloride; it crystallises in long, slender needles melt- 
ing at 160—161°. Trichloropyromucic acid, when treated with bro- 
mine and water, gives both trichlorubromofurfuran and dichloromaleic 
9 When oxidised with nitric acid, it yields dichloromaleic 
acid. 

Dichlorobromopyromucic acid [COOH : Cl, : Br = 2:3:4:5] is 
formed when dichloropyromucic acid [2: 3:4] is exposed to the 
vapour of bromine at the ordinary temperature. It melts at 185—186°, 
and dissolves in alcohol, ether, and boiling benzene. 

Dibromochloropyromucic acid [COOH : Br, : Cl = 2: 3:4: 5] was 
prepared by treating ethyl dibromopyromucate [2 : 3:4] with chlo- 
rine and decomposing the product with alcoholic soda. It melts at 
193—194°, and dissolves in alcohol, ether, and boiling benzene. 

Dichloronitropyromucic acid {COOH : Cl, : NO, = 2:3: 4:5] was 
obtained by dissolving dichloropyromucic acid [2: 3:4] in fuming 
sulphuric acid, isolating the sulphonic acid thus formed, and treat- 
ing it with a mixture of fuming nitric acid and concentrated sulphuric 
acid. It melts at 189—190°, and dissolves in alcohol and ether, and 
in hot benzene or water. C. F. B. 


Constitution of Methylpyromucic Acid. By H. B. Hitt and 
W. S. Henprixson (Ber., 23, 452—453).—The methylfurfuraldehyde 
described by Hill in a former paper has since been obtained by 
Maquenne (this vol., p- 33), and Bieler and Tollens (this vol., p. 238), 
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from fucusol, and also by the action of sulphuric acid on rhamnose 
(isodnicitol) ; from the last-named formation it would appear to be 
é-methylfurfuraldehyde. This supposition has been confirmed by the 
authors’ examination of the methylpyromucic acid obtained by its 
oxidation, which is resolved by the action of bromine-water into a 
ketonic acid of the formula C;H,O;. Pyromucic acid under similar 
conditions yields fumaraldehyde. The above ketonic acid appears 
to be identical with the acetoacrylic acid described by Wolff (Abstr., 
1887, 465), which would naturally be formed if the methyl-group 
oceupied the é6-position. The melting point of the acid formed was 
122—123°, whereas Wolff gives 125—125°5°, and the hydrazone melts 
at 157°, agreeing in this and its other properties with the hydrazone 
of acetoacrylic acid described by Bender (Abstr., 1888, 1188), and 
Decker (Abstr., 1889, 49). H. G. C. 


Stereochemical Studies. By J. Loscumipr (Monatsh., 11, 28— 
32).—The author shows how by a combination of six tetrahedral 
carbon-atoms a formula may be obtained for benzene in which the 
alternate double and single linkage of the Kekulé formula is main- 
tained, and of which the latter formula appears to be only an abbre- 
viation. 7! 


Nitrothymol-derivatives. By G. Mazzara (Gazzetta, 19, 61— 
71).—Paranitro-orthobromothymol, C(HPrMeB:(NO.)-OH [4:1:2: 6:3], 


is prepared by the action of nitric acid (sp. gr. = 1°46) on a solution 
of bromothymol in glacial acetic acid. It forms yellow crystals, 
melts at 107—108°, and is very sparingly soluble in water. It is 
identical with the compound previously described (Abstr., 1886, 
1019), melting at 100—101°. 

The potassium-derivative crystallises in small, yellow needles con- 
taining 4 mol. H,O; on exposure to air they fall into a red powder. 
The ethyl ether forms yellow lamine which melt at 67—69°. 

Paramido-orthobromothymol is prepared by the reduction of the 
nitrobromothymol ; it crystallises from light petroleum in pale-yellow 
scales, melts at 94—95°, dissolves in hot dilute alcohol and in 
hot benzene, and is sparingly volatile in steam. It is probably 
identical with the amidobromothymol previously described (loc. cit.), 
melting at 90°. The hydrochloride crystallises from hot alcohol in 
white needles, and melts at 185° with previous blackening. 

Paradiacetamido-orthobromacetylthymol, C,HPrMeBr(NAc,)-OAc 
[4:1:2:6:3], is prepared by boiling amidobromothymol with an 
excess of acetic anhydride for four and a half hours. It forms pinkish- 
white crystals which have an odour of butyric acid, melts at 136—137°, 
and is soluble in alcohol and benzene. Parabenzamido-orthobromothy- 
mol, CH PrMeBr(NHBz)-OH [4: 1:2: 6:3], is prepared by heating 
a mixture of amidobromothymol and benzoic chloride in molecular 
proportion, at 100—110° for five to six hours. It forms small, reddish 
nodules which soften at 160°, and meit at 162—164°. It is soluble in 
alcohol and in benzene. With potash, it forms a greenish-yellow solu- 
tion, from which it is reprecipitated unchanged by hydrocbloric acid. 

Dinitrothymol, CH PrMe(NO,),,OH [4:1:2:6:3], is obtained as 
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a bye-product in the preparation of nitrobromothymol ; it may be pre- 
pared by the action of nitric acid (sp. gr. 1°46) on nitrobromothymol. 
It erystallises from light petroleum in needle-shaped prisms ; melts at 
55°. The ethyl ether melts at 52—53°, and is identical with that 
obtained by Ladenburg and Engelbrecht (Abstr., 1878, 60). 

The chlorodinitrocymene melting at 100—101°, prepared by these 
authors from dinitrothymol, thus contains the two NO,-groups in the 
positions 2 : 6, and the dinitro-derivative melting at 80°, obtained by 
Fileti and Crosa (Abstr., 1889, 494), must consequently have the 
constitution [(NO,.). = 5: 6]. S. B. A. A. 


Aromatic Mercaptans. By R. Levcxart (J. pr. Chem. [2], 41, 
179—224).—The author’s new method for obtaining aromatic mer- 
captans consists in acting on the diazo-aromatic compounds with 
potassium ethylxanthate, and decomposing the compound thus obtained 
with caustic alkali. 

Phenyl ethylxanthate, PhS-CS.OEt, is formed (85 per cent. of 
theory) when diazobenzene chloride is mixed with potassium ethyl- 
xanthate (eq. mols.), and the resulting solid carefully heated ; 
nitrogen is evolved, and the carbonate left as an oil which is purified 
by dissolving it in ether, washing with alkali and acid, and distilling 
with steam. When heated with alcoholic potash, it is converted 
into the potassium compound of thiophenol, from which thiophenol is 
obtained by the action of an acid; the yield is 70 per cent. of theory. 
When heated with alcoholic ammonia, it is converted into thiophenol, 
ethyl alcohol, and ammonium thiocyanate. 

Urtho-, meta-, and para-tolyl ethylzanthates are obtained in like 
manner, and are also yellowish-red, uncrystallisable oils; with alcoholic 
potash, they yield ortho-, meta-, and para-thiocresols respectively. 
Paratolyl bisulphide (Abstr., 1879, 230) melts at 46°, not 43°. 

Paratolyl symmetrical dithiocarbonate, CO(SCsH,Me)., is obtained 
as a bye-product in making paratolyl ethylxanthate in beautiful, 
colourless needles melting at 90—91°; when heated with alcoholic 
potash and then acidified with hydrochloric acid, carbonic anhydride 
and thioparacresol are formed, but no paracresol ; this shows that it is 
the normal salt of the symmetrical dithiocarbonic acid, CO(SH),, 
and not of the isomeric acid, OH-CH-SH, a conclusion confirmed 
by the fact that it can be prepared by the action of carbon oxychlor- 
ide on thioparacresol. 

Metazylyl ethylzanthate, similarly obtained, is a yellowish-red oil, 
armed yields meta- (?) thioxylol (m. p. 213—214°), with alcoholic 
po , 

When diazo-orthohydroxybenzene chloride acts on potassium ethyl- 
xanthate, hydroxyphenyl mercaptan (b. p. 217°) [OH : SH = 1: 2] 
(Abstr., 1883, 989) is obtained. When diazoparahydroxybenzene 
chloride is used, monothioquinol ethylxanthate is formed as a dark, 
uncrystallisable, sticky substance. Monothioquinol is obtained from 
this compound by heating it with alcoholic potash ; the alcohol is dis- 
tilled off, the residue dissolved in water, filtered, and saturated with 
carbonic anhydride; the separated oil is extracted with ether, the 
ether evaporated, and the oil warmed with zinc and sulphuric acid for 
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4—5 hours ; after again separating it with ether, it is distilled nnder 
diminished pressure (45 mm.), when it boils without decomposition at 
166—168°; it is a colourless liquid, solidifying to a lustrous, white, 
crystalline mass, which melts at 29—30°. The lead compound was 
obtained. 

Monothio-ethylquinol, OEt‘C,HySH, is obtained by heating mono- 
thioquinol (1°26 grams) with ethyl! iodide (1°56 grams) and potassium 
hydroxide (0°56 gram) in alcohol for three hours; the alcohol is dis- 
tilled off, the residue dissolved in ether, washed, and distilled; the 
quinol passes over at 275—277° as a colourless liquid, which solidifies 
and melts at 40—41°. It gives a yellow precipitate with lead 
acetate. 

Ethylmonothioquinol, OH-C,;H,ySEt, is formed when lead monothio- 
quinol is heated for several hours with ethyl iodide in alcohol. It 
is a colourless, crystalline solid melting at 40—41°, and boiling at 
282—287° ; it is not precipitated by lead acetate. 

Monothio-acetylquinol, OAc’C,HySH, obtained by treating paracet- 
oxyphenyl bisulphide (see below) with zinc-dust and sulphuric acid at 
45°, is a colourless, strongly refractive liquid of faint odour, which 
boils at 275—280°; its lead compound was obtained. 

Diacetylmonothioquinol, OAc‘C,HySAc, obtained by heating mono- 
thioquinol with acetic chloride at 120—130°, forms small, pearly 
leaflets of faint odour, and melts at 65°5—66°. 

Parahydroxyphenyl bisulphide, S.(CsHyOH)., is obtained by the 
action of the air on an ammoniacal alcoholic solution of monothio- 
quinol; it crystallises in slender, pale-yellow needles melting at 
150—151°. When heated with acetic chloride, it yields paracetory- 
phenyi bisulphide, S(C,;HyOAc)., which crysiallises in pearly leaflets 
of faint odour, melting at 88—89°. 

Metanitrothiophenol, NO.°CsHySH, is obtained as follows :—Solu- 
tions of metanitrodiazobenzene chloride and potassium ethylxanthate 
are gradually mixed at 70—75°; a yellow diazo-compound separates, 
but quickly decomposes, evolving nitrogen, and forming a heavy, 
brown oil; this is dissolved in ether, the solution washed and evapo- 
rated, and the oil heated with alcoholic potash. The potassium com- 
pound of metanitrothiophenol thus obtained is dissolved in water, 
acetic acid added, and then lead acetate, which gives a dark-yellow 
precipitate; this is washed with water, suspended in alcohol, and 
decomposed by hydrogen sulphide. The phenol is a dark-yellow oil, 
easily oxidised by the air or other agents to metanitrophenyl bisulphide, 
S.(C,HyNO,),, which forms yellowish, well-formed, rhombic crystals, 
or soft, aggregated needles, melting at 84°; by reduction it yields 
metamidothiophenol, the lead compound of which is described. 

Paranitrophenyl bisulphide—Paranitraniline (2 grams) is diazotised 
and mixed with a warm solution of potassium ethylxanthate 
(2°3 grams); a yellowish-red oil separates and is dissolved in ether, 
washed, and saponified; the bisulphide thus obtained forms beautiful, 
small crystals melting at 168—170°. With zinc-dust and acetic acid, 
it yields paranitrothiophenol; but with zinc and sulphuric acid, it 
yields paramidopheny! bisulphide (see below). 

Paramidophenyl ethylxanthate, EtO-CS-S-C,HyNHz,, is obtained as 
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an amorphous, brown, soft, wax-like mass when the product of the 
action of paranitrodiazobenzene chloride on potassium ethylxanthate 
is dissolved in ammonia and treated with hydrogen sulphide; it 
is also obtained by the action of hydrogen sulphide on the alcoholic 
ammoniacal solution of azobenzene ethylxanthate (see below). When 
it is saponified with alcoholic potash, paramidothiophenol is ob- 
tained. 

Acetylparamidophenyl ethylaanthate, EtO-CS:SC,H,NHAc, is pre- 
pared by diazotising acety!paraphenylenediamine, and mixing the 
diazotised solution with potassium ethylxanthate at 60—70°, washing 
the precipitate thus formed with strong hydrochloric acid, drying, and 
recrystallising: it crystallises in thin, pale-yellow leaflets melting at 
151°; it is insoluble in water and light petroleum, but soluble in alcohol, 
ether, glacial acetic acid, and benzene. When it is heated for 
20—30 hours with alcoholic potash, the alcohol distilled off, and 
acetic acid added, paracetamidopheny! bisulphide (Abstr., 1878, 974) 
is formed ; when this is reduced with zinc-dust in acetic acid and pre- 
cipitated with lead acetate, a lead compound is obtained which, on 
being decomposed with hydrogen sulphide, yields acetylparamido- 
thiophenol, SH‘C;HyNHAc; this crystallises in beautiful leaflets melt- 
ing at 163°, and soluble in most solvents. 

Paramidophenyl! bisulphide is identical with Schmidt’s pseudo- 
dithioaniline (Abstr., 1878, 974) ; if it is diazotised and the solution 
mixed with soda, a yellow flocculent precipitate is formed, which 
melts at 150—151° ; if the diazotised solution is mixed with potassium 
ethyl xanthate, and the product saponified, dithioquinol (m. p. 98°, 
Abstr., 1877, 81) is produced. 

Paraphenylene bisulphide, C.H,S., is produced by the oxidation of 
dithioquinol ; it blackens without melting at 300°. 

Dimethylparamidophenyl ethylwanthate, EtO-CS:S:C,H,NMe, ob- 
tained by diazotising dimethylparaphenylenediamine and mixing the 
solution with potassium ethylxanthate, is a yellow oil which solidifies 
and forms yellow crystals melting at 545°, and soluble in the usual 
solvents except water. When it is heated with alkalis, or, better, with 
alcoholic solution of aniline at 200°, it is converted into tetramethyl- 
amidophenyl bisulphide, identical with Merz and Weith’s dithio- 
dimethylaniline (Abstr., 1886, 792); this, if treated with tin and 
hydrochloric acid, yields dimethylamidothiophenol (loc. cit.). 

_ Azobenzene ethylxanthate, EtO-CS-S-C,HyN,Ph, is made by diazo- 
tising amidoazobenzene sulphate and mixing the solution with potas- 
sium ethylxanthate; it forms brilliant, vermilion-red aggregates of 
crystals melting at 65°. 

_ Azobenzene bisulphide, S.(CsHyN2Ph), formed when the last-men- 
tioned compound is saponified with alcoholic potash, crystallises in 
yellow leaflets melting at 162°. 

_By saponifying the product of the action of tetrazodipheny] sulphate 
(from the diazotising of benzidene sulphate) on potassium ethyl- 
xanthate, diphenyl dihydrosulphide (m. p. 176°, Gabriel and Deutsch, 
Abstr., 1880, 477) is obtained ; when methyl chloride is passed into 
an alcoholic solution of this, containing caustic potash, diphenyl 
dithiodimethyl ether, Cy,HSMe)., is precipitated; it crystallises in 
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soft, pale-yellow leaflets melting at 184°. The corresponding ethyl 
compound, (C,H,SEt)., obtained in like manner, crystallises in beauti- 
ful, silvery leaflets melting at 135°. 

Orthoditolyl dihydrosulphide, Cy,H,Me.(SH)2, obtained by a method 
similar to that for diphenyl dihydrosulphide forms beautiful, yellowish 
leaflets, melts at 113°, and is soluble in alcohol, ether, benzene, and 
aqueous potash. By oxidation, it yields a substance which crystal- 
lises in needles melting at 118°. 

By the action of a-diazonaphthalene chloride on potassium ethyl- 
xanthate, a-naphthyl mercaptan is obtained, and a-naphthyl bisul- 
phide, a-naphthyl sulphide, and a-naphthyl sulphone can be prepared 
from the mercaptan ; these substances are already known. 

Potassium sulpho-a-naphthyl ethylaanthate, EtO-CS:SC»H.SO,K, is 
obtained by the action of «-diazonaphthalenesulphonic acid (from 
naphthionic acid and sodium nitrite) on potassium ethylxanthate ; it 
crystallises in small, brownish leaflets. When it is heated with dilute 
alcoholic potash, the alcohol evaporated, and acetic acid added, a yellow 
precipitate of potassium sulphonaphthyl bisulphide 8,(CjH,SO,K),, 
is obtained. 

By this general method, 8-naphthyl bisulphide and 8-naphthyl mer- 
captan were also obtained ; they are already known. 

Potassium sulpho-B-naphthyl ethylzanthate was also obtained ; when 
it is heated with strong alcoholic potash, the alcohol evaporated, and 
acetic acid added, a colourless, crystalline mass (which gives zine 


B-thionaphtholsulphonate with zinc and sulphuric acid), and potassium 
sulpho-B-naphthyl bisulphide are obtained; the free acid and the lead 
salt of the latter were also prepared. A. G. B. 


Paraxylidine. By L. Prive (Annalen, 255, 168—176).—Formyl- 
paraxylidine, C,H,,NO, prepared by boiling xylidine with concen- 
trated formic acid, crystallises from water in long, colourless needles, 
melts at 111—112°, and turns reddish on keeping. The benzoyl- 
derivative, C\;H,;NO, crystallises from alcohol in colourless needles 
melting at 140°. The bevzylidine-derivative, C,,H,,N, crystallises 
from alcohol in yellowish plates, melts at 101—102°, and is decom- 
posed by boiling avids. The benzyl-derivative, C,;H;,;N, prepared by 
reducing the benzylidene-derivative with sodium amalgam in alcoholic 
solution, is a light-yellow oil, boiling at 320—325° ; the hydrochloride 
crystallises in colourless needles, and is readily soluble in water. The 
nitrosamine is a yellow oil, and gives Liebermann’s reaction. 

Metanitrobenzylidenerylidine, prepared by warming paraxylidine 
with metanitrobenzaldehyde, crystallises from alcohol in yellow 
needles, and melts at 126°; itis only sparingly soluble in cold alcohol, 
ether, and light petroleum, and insoluble in water. 

Dianilidoparaayloquinone, CHigsN,0., can be easily obtained from 
paraxyloquinone ; it crystallises from hot alcohol in yellowish-brown 
needles, melts at 264°, and is more readily soluble than dianilido- 
quinone. 

Methylparazylidine is prepared by boiling formylxylidine with 
potash and methyl iodide in methyl alcoholic solution, and heating 
the product with concentrated hydrochloric acid. It is a yellowish 
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oil, boils at 225—227° (735 mm.), and is readily volatile with 
steam. 

Paramethylaylylnitrosamine, C,;H,,N,O, is prepared by treating 
methylxylidine with sodium nitrite and dilute sulphuric acid in ice- 
cold aqueous solution ; it is a yellow oil. 

Paranitrosoparamethyl«ylidine, C,H,,N20, is obtained by dissolving 
the preceding compound in ether, gradually adding alcoholic hydro- 
chloric acid to the well-cooled solution, and decomposing the salt 
thus produced with ammonia. It crystallises from benzene or alcohol 
in green needles with a blue reflex, melts at 164°, and gives the same 
reactions as other nitroso-bases. It is decomposed by boiling soda, 
yielding methylamine and paranitrosoxylenol. 

Methylaylylenediamine [NHMe: Me.: NH, = 1:2: 5: 4], prepared 
by reducing the preceding compound with tin and hydrochloric acid, 
erystallises in almost colourless needles, melts at 83°, and is readily 
soluble in ether and alcohol, but only sparingly in water. Its salts are 
colourless, but, like the base itself, they become coloured on exposure 
to the air. The hydrochloride crystallises from alcohol in colourless 
needles, and in its aqueous solution ferric chloride gives a deep, violet- 
blue coloration. The stannochloride crystallises in colourless needles. 

Paranitrosorylenol [NOH : Me,:O = 1:2: 5: 4], erystallises in 
yellowish prisms, melts at 165°, and is readily soluble in ether and 
alcohol ; it behaves like other nitroso-phenols, and dissolves in ammo- 
nia and dilute alkalis yielding red solutions. 

Paranitrosorylidine, C.aHj N20, obtained by heating nitrosoxylenol 
with ammonium chloride and ammonium acetate, crystallises from 
benzene and ether in green needles melting at 169°; it is sparingly 
soluble in water, and is decomposed by boiling alkalis. 

_Paraxyloquinonedionime, C,HiN.02, can be obtained by treating the 
nitroso-base with hydroxylamine hydrochloride in cold dilute alcoholic 
solution ; it erystallises from boiling alcoho! in slender, yellow needles, 
—_ at 254°, and is sparingly soluble in all ordinary solvents except 
alkalis, 

_Dinitrosoxylene, CsHsN,0,, prepared by oxidising xyloquinone- 
dioxime with potassium ferricyanide in alkaline solution, is a yellow, 
sparingly soluble compound melting at about 250°. 


Methylorthanisidine. By T. T. Best (Annalen, 255, 176—188). 
—Methylorthanisidylnitrosamine, OMe-CsH,NMe-NO, can be obtained 
by dissolving methylorthanisidine (prepared from orthanisidine by 
Hepp’s method, Ber., 10, 327) in dilute sulphuric acid, covering the 
solution with a little ether, and gradually adding an aqueous solution 
of sodium nitrite, with constant shaking. On evaporating the ethereal 
solution, the nitrosamine remains as a yellow oil- It gives Lieber- 
manns reaction, and is readily soluble in alcohol and ether, but 
insoluble in water. ° 

Paranitrosomethylorthanisidine, OMe:C,H,(NO)-NHMe, is formed 
when the preceding compound is treated with an alcoholic solution of 
hydrochloric acid in the cold, and the salt produced decomposed with 
dilute ammonia. It crystallises in green cr steel-blue plates, melts at 
110°, and is readily soluble in alcohol, benzene, glacial acetic acid, 
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ether, and methyl alcohol, but only very sparingly in light petrolenm 
and water. The hydrochloride, CsHjN.O.,HCI, separates from water 
and alcohol in long, yellowish-green needles or plates, and is very 
readily soluble in water, only moderately easily in alcohol, and in- 
soluble in ether. It is decomposed by hot dilute soda, giving methy]- 
amine and the sodium compound of nitrosoguaiacol. The sulphate 
crystallises in yellow or brown plates, and is moderately easily soluble 
in water. The platinochloride, picrate, and oxalate are yellow or brown, 
sparingly soluble compounds. 

When paranitrosomethylorthanisidine is warmed with aniline and 
aniline hydrochloride, it is converted into azophenine (m. p. 241°) 
(compare Abstr., 1887, 1105). 

Paranitroanisylmethylnitrosamine, OMe:C,H,(NO-.)-NMe-NO, is ob- 
tained when methylorthanisidine or methylorthanisidylnitrosamine 
sulphate is treated with excess of sodium nitrite in dilute sulphuric 
acid solution; it crystallises from dilute alcohol in long, yellowish 
needles, melts at 138°, and is soluble in alcohol, but only moderately 
easily in ether, and insoluble in water. It gives Liebermann’s reaction, 
and, when treated with alcoholic hydrochloric acid, it is converted 
into paranitromethylanisidine. 

Methoxymethylparaphenylenediamine [NHMe: NH,:OMe = 1: 4:6] 
is prepared by reducing paranitrosomethylorthanisidine with tin and 
concentrated hydrochloric acid and decomposing the resulting crys- 
talline stannochloride with cold soda. It crystallises from light 
petroleum in long, cvlourless needles, turns reddish on exposure to 
the air, and melts at 67—68°; it is readily soluble in water, alcohol, 
ether, and acids, but rather more sparingly in light petroleum. The 
hydrochloride crystallises from alcohol in colourless needles; its 
aqueous solution is coloured deep violet or blue on the addition of 
ferric chloride. The platinochloride separates from water in dark- 
brown crystals. 

Paranitrosoguaiacol, OMe-C,;H;(NO)-OH, prepared by boiling para- 
nitrosomethylanisidine hydrochloride with soda, crystallises in needles 
or prisms, and decomposes at 140—150° with a slight explosion. It 
is readily soluble in alcohol and ether, but only sparingly in water. 
When treated with hydroxylamine hydrochloride in alcoholic solution, 
it is converted into methoxyquinonedioxime (see below). The sodium, 
potassium, and ammonium derivatives are red, crystalline compounds 
which decompose with a slight explosion when heated, and are soluble 
in alcohol. 

Paranitrosoanisidine, OMe-C,H;(NO):NH,, is obtained by heating 
the preceding compound with ammonium acetate and ammonium 
chloride, with frequent addition of ammonium carbonate. It separates 
from benzene and ether in green crystals, melts at 107°, and is readily 
soluble in alcohol, ether, benzene, and acids, but only sparingly in 
water. 

Methoryquinonedioxime, OMe-C,H;(N-OH)., prepared by treating 
nitrosoanisidine with hydroxylamine hydrochloride, crystallises from 
dilute alcohol in small, grey needles, melts at 250° with decomposition, 
and is soluble in ether and alkalis, but insoluble in water. When 
treated with a cold alkaline solution of potassium ferricyanide, it 18 
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converted into paradinitrosoanisoil. This compound, OMe-C,H,(NO),, 
forms yellow crystals, melts at 94—96° with partial decomposition, 
and is almost insoluble in all solvents; it is oxidised to paradinitro- 
anisoil by potassium ferricyanide. F. S. K. 


Paramidodiphenylamine. By C. Hencke (Annalen, 255, 188— 
195).—Paramidodiphenylamine is best prepared by reducing para- 
nitrosodiphenylamine with alcoholic ammonium sulphide. The 
benzylidene-derivative, C)H,.N2, crystallises from alcohol and benzene 
in greenish plates, melts at 107 —109°, and is decomposed by dilute 
acids and alkalis. The benzyl-derivative, C,,.H,,N2, prepared by re- 
ducing the preceding compound with sodium and alcohol, crystallises 
in yellowish plates, and melts at 124°. The paranitrobenzylidene- 
derivative crystallises from benzene in red needles, and is sparingly 
soluble in ether, alcohol, and light petroleum; it melts at 172°. The 
corresponding metanitro-compound forms yellow plates, melts at 123°, 
and is more readily soluble in ether and alcohol than the para- 
compound. 

Orthohydroxybenzylideneparamidodiphenylamine, prepared from the 
amido-base and salicylaldehyde, separates from alcohol in dark yellow 
crystals, and from hot benzene in brown prisms melting at 120°. 
Cumaldehyde and the amido-base combine together yielding a 
compound CHN2, which crystallises from alcohol in brown prisms 
melting at 132°. The condensation-product obtained from furfur- 
aldehyde has the composition C,,H,,N,0; it separates from alcohol in 
yellow crystals melting at 129°. 


Phthalamidodiphenylamine, C.Hi<CO>N-C.H/NHPh, prepared 


by heating the amido-base with phthalic acid at 180°, forms green 
needles, melts at 270°, and is almost insoluble in water, alcohol, ether, 
benzene, and light petroleum. 

The compound CS(NH-’C,H,NHPh), is obtained when paramido- 
diphenylamine is boiled with carbon bisulphide in alcoholic solution ; 
it erystallises from dilute alcohol in colourless needles, melts at 180°, 
and when boiled with mercuric oxide in alcoholic solution is con- 
verted into a yellowish-green, crystalline compound which melts at 

. 117° and has the composition C,;H,,N,S. 

Paramidodiphenylamine combines with quinone yielding a dark 
red, sparingly soluble compound C,H,0,(NH°C,H«NHPh), [(NH-), = 
2:3], which melts above 360°. 

Phenylquinonediimide, (C\zHjN:2)n, is formed when an ethereal solu- 
tion of paramidodiphenylamine is shaken for a few minutes with 
finely-divided lead peroxide. It crystallises from methyl alcohol with 
3 mols. of the solvent, melts at 208°, and behaves like an indamine. 
When treated with alcoholic ammonium sulphide at 120°, it is recon- 
verted into the amido-base, and when warmed with aniline and 
aniline hydrochloride, it yields azophenine and an inuline base. 

F. 8. K. 

Phenylparatolylamine. By A. Reicnoup (Annalen, 255, 162— 
168).— Pwranitrosophenyltolylamine, C;,H,,N2O, can be easily prepared 
by dissolving phenylparatolylnitrosamine in alcoholic ether, and 
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adding alcoholic hydrochloric acid to the ice-cold solution. The 
hydrochloride, which separates from the solution after some time, is 
washed with alcoholic ether, and decomposed with alcoholic ammo. 
nium sulphide, whereon the base is gradual!y precipitated in blue 
prisms or plates. It is moderately easily soluble in alcohol, ether, 
and chloroform, but more sparingly in benzene, from which it sepa- 
rates in green plates, and very sparingly in hot water and light 
petroleum. It dissolves in glacial acetic acid with a brown coloration, 
and in concentrated sulphuric acid yielding a red solution which 
turns violet on warming. It melts at 163°, and dissolves in dilute 
alkalis, but is reprecipitated by carbonic anhydride. The salts with 
acids are decomposed by water. The base is decomposed by boiling 
soda, yielding paratoluidine and nitrosophenol. The nitroso-derivative, 
C,3H,,N,0., crystallises from ether in green plates, melts at 110° with 
decomposition, and gives Liebermann’s reaction. The acetyl-deriva- 
tive, C,;H,,N,O., forms red crystals melting at 103°. 

Benzenediazoniirosuphenyltolylamine, CigHigNsO, is obtained when 
paranitrosophenytolylamine hydrochloride is treated with excess of 
phenylhydrazine hydrochloride in dilute alcoholic solution. It crys. 
tallises from warm alcohol in yellow plates. melts at 125° with 
decomposition, and explodes when heated quickly. It is decomposed 
by boiling alcoholic hydrochloric acid with evolution of nitrogen, 
yielding benzene and nitrosophenyltolylamine. 

Methylazophenine [NC,H,: NPh: (NHPh), = 1:4:2:5] is formed 
when the nitroso-base (1 part) is heated at 100° for some hours with 
aniline (4 parts) and aniline hydrochloride (1 part). The crystalline 
residue is boiled with dilute alcohol to free it from the induline dye, 
and then recrystallised from xylene. It forms red plates, melts at 
230°, and gives the same reactions as azophenine. 

Paramidophenyltolylamine, C\s3H\N., prepared by reducing the 
nitroso-base with alcoholic ammonium sulphide, crystallises in colour- 
less plates, melts at 118°, and is readily soluble in alcohol, ether, and 
benzene, but more sparingly in light petroleum; it quickly turns 
violet on exposure to the air. The sulphate crystallises in colourless 
needles, and is only sparingly soluble. 

Benzylideneamidophenyltolylamine, CoHsN2, is formed when the 
amido-base is warmed with benzaldehyde. It crystallises from 
alcohol in yellow plates, melts at 139°, and turns greenish on exposure 
to light. It is decomposed by boiling acids, yielding benzaldehyde 
and the amido-base. The corresponding compound C»H,,.N,0, ob- 
tained in like manner from salicylaldehyde, forms reddish-yellow 
crystals, melts at 142°, and is moderately easily soluble in alcohol, 
ether, and benzene. 

Paranitrobenzylidenephenyltolylamine, CoH,;N;02, obtained by boil- 
ing an alcoholic solution of the amido-base with paranitrosobenzalde- 
hyde, crystallises in red needles melting at 130°. F. S. K. 


Action of Thionyl Chloride on Aromatic Tertiary Amines. 
By A. Micuartis and E. Gopowaux (Ber., 23, 553—559).—Thiodi- 
methylaniline, S(C.;HyNMe,)., is formed, together with dimethylani- 
linesulphonic chloride, when dimethylaniline is treated with thionyl 
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chloride (1 mol.) in well-cooled ethereal solution. The ether, which 
contains the chloride, is decanted, the residual dark, solid product 
dissolved in dilute hydrochloric acid, the filtered solution rendered 
strongly alkaline with soda, and distilled with steam to free it from 
dimethylaniline; the thiodimethylaniline, which remains as a solid, 

reen mass, is then recrystallised from hot alcohol. It forms green 
needles, melts at 126°, and is readily soluble in ether and hot 
alcohol (compare Tursini, Abstr., 1884, 1140). The hydrochloride, 
CyHoyN.S,2HCl, melts at 176°, is very readily soluble in water, and 
becomes coloured on exposure to light. The platinochloride, 


C,,H»N.S,H,PtCl, + 2H,.0 
is yellowish-brown ; the ferrocyanide, C\sH.oN.S,H,Fe(CN), + 6H,0, 


is a colourless powder almost insoluble in water. 

Dimethylanilinesulphonic acid is obtained when the ethereal solu- 
tion decanted from the thiodimethylaniline is shaken with dilute 
hydrochloric acid and then evaporated; it melts at 257°, and is 
identical with the acid obtained by treating dimethylaniline with 
fuming sulphuric acid. The sodiwm salt (+2H,0) crystallises from 
water in long, colourless needles, and is sparingly soluble in soda and 
insoluble in alcohol. 

Thiodiethylaniline can be obtained, together with diethylaniline- 
sulphonic acid, exactly as described in the case of the corresponding 
dimethyl-base. It crystallises from alcohol in long, colourless needles, 
melts at 83°, and is readily soluble in ether and hot alcohol. The 
hydrochloride, CoH..N,S,2HCl, crystallises in long, colourless needles, 
melts at 94°, and is readily soluble in water. The sulphate, 


CxoH2sN.S,H2SO,, 


crystallises in needles melting at 83°; the ferrocyanide is colourless. 
The picrate, CooH.sN.S8,CsH;N;0;, crystallises from alcohol in small, 
yellow needles melting at 177°. 

Diethylanilinesulphonic acid turns brown at 250°, and melts at 270° 
with decomposition. 

Sodium methylbenzylanilinesulphonate, C,H;NMe-C,H,SO,Na + 
3H,0, is obtained when methylbenzylaniline is treated with thionyl 
chloride in ethereal solution, the product dissolved in hydrochloric 
acid, and precipitated with soda. It crystallises in plates and melts 
at 100° in its water of crystallisation, the anhydrous substance melting 
at 238°; it is readily soluble in water and hot alcohol. 

Sodium ethylbenzylanilinesulphonate, C;H;,NEt-C;HySO;,Na + 3H,0, 
prepared in like manner, melts at 222°. 

_ The action of selenyl chloride on aromatic tertiary amines is being 
investigated, as is also the behaviour of primary and secondary bases. 
F. S. K. 


Alkylorthophenylenediamines and their Derivatives. By 
A. Hemprt (J. pr. Chem. [2], 41, 161—178).—Orthonitroethylaniline, 
NO;C,HyNHEt, is best obtained by heating ethyleneorthonitro- 
phenol with ethylamine in alcohol at 140°, evaporating on the water- 
bath, and distilling the oily residue with steam; the oil is extracted 
from the distillate by ether, dissolved in strong hydrochlcric acid, 


612 ABSTRACTS OF CHEMICAL PAPERS. 


filtered, and precipitated by water. It is a red oil which does not 
crystallise, and decompuses at 95° when distilled ; it is slightly soluble 
in warm water and burns with a sooty, luminous flame. 

Orthonitromethylaniline, obtained in like manner, is a red oil which 
erystallises on cooling in red needles melting at 26—28°, and soluble 
in much cold water. 

Ethylorthophenylenediamine, NH,C,HyNHEt, obtained by reducing 
orthonitroethylaniline with tin in hydrochloric acid, is a colourless, 
strongly smelling oil, unstable in light and air, and distilling at 
248—249°. Its platinochloride was obtained. 


Bthylazimidobenzene, CHi<NEE>N (compare Abstr., 1888, 273), 


is obtained by decomposing ethylorthophenylenediamine (10 grams) 
with the calculated quantity of sodium nitrite in dilute sulphuric 
acid, filtering, and extracting the filtrate with ether. It is an odorous, 
yellow oil boiling at 280—281°, soluble in strong, and warm dilute 
sulphuric acid, and precipitated unchanged by alkalis. 

Acetylethylorthophenylenediamine, NH Et-C,H,N H Ac, is precipitated 
when ethereal solutions of the calculated quantities of ethylortho- 
phenylenediamine and acetic anhydride are mixed together ; it forms 
white crystals becoming brownish-red on exposure to the air, melts at 
104°, and is sparingly soluble in most solvents, but freely soluble in 
dilute acids and in alcohol. 


NEt 


Etheny lethylorthophenylenediamine, CHi<_ yy >CMe, is formed (1) 


by mixing acetic anhydride with ethylorthophenylenediamine ; (2) 
by gently warming ethereal solutions of acetic chloride and ethyl- 
orthophenylenediamine together, and then evaporating the ether; 
(3) by reducing orthonitroacetylethylaniline with tin and hydro- 
chloric acid. It crystallises from alcohol in colourless, rhombic tables, 
melts at 179—180", and is soluble in ether, dilute acids, and warm 
water; its hydrochloride forms colourless needles soluble in water. 

Orthonitronitroso-ethylaniline, NO.C,HyNEt-NO, is obtained by 
treating orthonitroethylaniline in strong hydrochloric acid with 
sodium nitrite; it separates as a yellow oil which solidities on cooling, 
and crystallises from dilute alcohol in long, yellow needles melting at 
30°. It does not give a nitroso-reaction. ‘The action of nitrous 
anhydride on orthonitroethylaniline in ether produces | : 2 : 4-dinitro- 
ethylaniline. Orthonitronitrosomethylaniline, prepared in like manner 
forms a red oil which solidifies in pale-yellow needles melting 
at 36°. 

Orthamidophenylethylhydrazine, NH,-C,H,NEt-NH., is obtained by 
passing hydrogen sulphide through a solution of orthonitronitroso- 
ethylaniline (10 grams) in absolute alcohol (300 c.c.) mixed with 
strong ammonia; a thiosulphate, C,H,,N;,H,S.O;, separates from the 
solution, which, after washing with alcohol and carbon bisulphide, 
forms colourless crystals smelling of garlic and remarkably soiuble in 
water; the filtrate contains a considerable quantity of the free 
base, which may be separated by evaporating over the water-bath, 
adding concentrated hydrochloric acid, filtering, and adding excess of 
aqueous soda. If ammonium sulphide is substituted for ammonia and 
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hydrogen sulphide, the hydrazine compound is formed without the 
thiosulphate. It is a yellowish-red oil smelling of nicotine, and is 
easily resinified ; it decomposes above 100°, giving a yellow vapour 
which irritates the eyes; it is soluble in ether, alcohol, and dilute 
acids; it reduces sulphuric acid, evolving sulphurous anhydride. 
The hydrochloride and platinochloride are described. Orthamido- 
phenylmethylhydrazine, prepared in like manner, is a red oil having 
much the same properties as the ethyl compound. 

Acetylorthamidophenylethylhudrazine, NHAc-C,HyNEt-NH2, formed 
by the action of acetic chloride on orthamidophenylethylhydrazine 
dissolved in ether, crystallises from absolute ether in yellow deliques- 
cent needles, melts at 89—91°, and is soluble in alcohol, ether, and 
dilute acids. Sulphuric acid decomposes it, evolving sulphurous 
anhydride and nitrogen, and forming acetylethylorthophenylenedi- 
amine (see above); this decomposition indicates the presence of # 
non-substituted hydrazine-group, and settles the position of the 
acetyl-group.  Acetylorthamidophenylmethylhydrazine, prepared in 
like manner, crystallises in yellow needles melting at 129—131°. 
When it is heated, it loses nitrogen and water forming ethenylethyl- 
orthophenylenediamine (see above). 

a-Phenotriazine has been already described by Bischler (this vol., 
149) ; it is also produced by the action of phosphoric anhydride on 
acetylorthamidophenylmethylhydrazine. The two substances are 
mixed together, left in a desiccator for some days, and then in the 
air until all the phosphoric anhydride has been converted into 
phosphoric acid ; the liquid thus obtained is neutralised with sodium 
carbonate and extracted with ether, which dissolves the a-phenotri- 


azine. 
a-Methylphenotetrazine, Coie? is obtained when the calcu- 


lated quantity of sodium nitrite is added to a strong solution of 
orthamidophenylmethylhydrazine in dilute hydrochloric acid kept 
cold. After the action, soda is added, and the mixture shaken with 
ether, which extracts the tetrazine and, on evaporation, leaves it as a 
red oil which solidifies on cooling, and forms colourless, pearly leaflets 
when dried on a plate of gypsum. It melts at 62° and is soluble in 
ether, benzene, warm alcohol, and warm petroleum; it is precipi- 
tated in yellow flocks from its solution in mineral acids. When 
heated with strong nitric acid at 80—100° and then cooled, it yields 
yellow prisms and needles of the composition C;H,O,N,, melting at 
127°; this substance is still under investigation. A. G. 


NH-N 


Paranitrosodiphenylmetaphenylenediamine. By O. Fiscurr 

and K. Herp (Annalen, 255, 144—147; compare Ikuta, 

Abstr, 1888, 467).—Paranitrosodiphenylmetaphenylenediamine, 
1 


. NHPh 

NHPh-C,H,< x >O, can be obtained by treating diphenylmeta- 
4 

phenylenediamine with amy] nitrite and hydrochloric acid in alcoholic 


ethereal solution, and decomposing the salt thus produced with 
VOL. LVIII, a 
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ammonia. It crystallises from benzene in brownish-red prisms with 
a blue reflex, and is insoluble in alkalis. The hydrochloride, 
€,.H,,;N,0,HCI, crystallises in small, red needles. 

Amidodiphenylmetaphenylenediamine [(NHPh), : NH, = 1:3: 4), 
prepared by reducing the preceding compound with tin and hydro- 
chloric acid in alcoholic solution, and decomposing the resulting salt 
with alkalis, crystallises from a mixture of benzene and light 
petroleum in almost colourless needles melting at 107°. 

Azophenine (Abstr., 1887, 1105) is formed when the nitroso-com- 
pound is heated at 110° with aniline and aniline hydrochloride. 

Paranitrosomethyldiphenylamine and paranitrosobenzylaniline have 
been prepared from methyldiphenylamine and benzylaniline respee- 
tively, and will be described in a later paper. 

When nitroso-z-naphthylamine is heated with a-naphthylamine 
and a-naphthylamine hydrochloride, it is converted into «-8-naphth- 
azine melting at 275° (compare Abstr., 1887, 1114). FP. 8. K. 


Action of Aniline on Benzene Hexachloride. By P. Mone 
(Monatsh., 11, 22—27).—When benzene hexachloride (1 mol.) is 
heated with aniline (4 mols.) in a reflux apparatus, only aniline 
hydrochloride and trichlorobenzene are formed ; but when the hexa- 
chloride (1 mol.) is heated with a large excess of aniline (12 mols.) 
in a sealed tube at 130° for 4—6 hours, a brownish-yellow, crystalline 
mass, which contains triphenylamidobenzene, CsH;(NHPh);, is formed. 
The new compound crystallises in hexagonal or rhombic, microscopic 
plates of a golden-yellow colour, which turn brown at 238° and 
melt at 242°. It is readily soluble in chloroform, benzene, toluene 
and carbon bisulphide, slightly soluble in ether and light petroleum, 
but insoluble in water or alcohol. The author supposes it to be 
formed by the action of tricblorobenzene, produced by the decom- 
position of the hexachloride, on aniline ; this mode of formation ex- 
plains the very small yield (0°5 per cent. of the hexachloride used) 
‘obtained. G. T. M. 


Hydroxyazo- and Amidoazo-compounds. By H. Goipscumipr 
and Y. Rosetti (Ber., 23, 487—508).—With a view of ascertaining 
the constitution of certain hydroxyazo- and amidoazo-compounds, 
the authors have studied the behaviour of several substances of this 
nature with phenylearbimide (compare this vol., p. 498) and with 
benzaldehyde (compare Meldola, Trans., 1890, 328). 

Carbanilidohydroxyazobenzene, CigHisN302, is formed when hydroxy- 
azobenzene (1 mol.) is heated at 170° with phenylearbimide (1 mol.) 
and a little benzene. It crystallises from benzene in orange needles, 
melts at 149°, and is readily soluble in alcohol, ether, and benzene, 
but insoluble in alkalis. It is very readily decomposed by warm 
alcoholic potash, yielding hydroxyazobenzene, aniline, and carbunic 
anhydride. 

Dicarbanilidohy:Irazobenzene, NH Ph-CO-NPh:N Ph:CO-NHPA, is ob- 
tained when hydrazobenzene (1 mol.) is heated at 150° with phenyl- 
earbimide (2 mols.) and a little benzene. It melts at 218—22v", is 
inso!able in all ordinary solvents, and is not decomposed on prolonged 
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boiling with alcoholic potash; it is not acted on by concentrated 
hydrochloric acid at 150°, but at 200° it is decomposed into aniline, 
carbonic anhydride, and benzidine hydrochloride. The great differ- 
ence in the behaviour of these two carbanilido-compounds with 
alcoholic potash shows a dissimilarity in constitution: as the dicarb- 
anilido-compound has probably the constitution assigned to it above, 
that of the monocarbanilido-compound is probably represented by the 
formula NHPh:CO-0-C,HyN.Ph, in which case hydroxyazobenzene 
would be a true hydroxy-derivative, and not the hydrazone of a 
uinone. 

' Carbanilidohydroxyhydrazobenzene, C;,H,;N;O0., can be prepared by 
reducing the corresponding hydroxyazo-compound with zinc-dust in 
warm glacial acetic acid solution. It crystallises from benzene in 
colourless needles, melts at 155°, and rapidly oxidises on exposure to 
the air. It is insoluble in alkalis, but when warmed with alcoholic 
potash, it is immediately decomposed into aniline and hydroxyhydrazo- 
benzene ; the last-named compound is, however, immediately oxidised, 
and on adding water hydroxyazobenzene is precipitated. This be- 
haviour seems to show that the constitution of the carbanilido-com- 
pound is NHPh:NH-C,H,-O-CO-NHPh. 

The compound NPh:N-C,H,O-CO-NH-C,H; is obtained when 
hydroxyazobenzene is treated with a-naphthylcarbimide as described 
in the case of the phenyl-derivative. It melts at 149°. The corre- 
sponding hydrazo-compound, NHPh:NH-C,HyO-CO:NH-CyH;, ob- 
tained by treating the azo-compound with zinc-dust and glacial 
acetic acid, crystallises from benzene in colourless needles, melts at 
155°, and is only sparingly soluble in ether. 

Carbanilidohydroxyhydrazobenzene (see above) combines with 
phenylearbimide yielding a compound C;,H»;N;0,, probably tricarb- 
anilidohydroxyhydrazobenzene, which separates from alcohol as a 
colourless, crystalline powder, melts at 215—218°, and is very 
sparingly soluble in benzene. It dissolves in boiling alcoholic potash 
yielding a dark-green solution which contains aniline, diphenylcarb- 
amide, an amidophenol, and a phenol-like substance melting at 
206—208°. 

Carbanilidohydroxyhydrazobenzene combines with acetic anhy- 
dride yielding a thick oil. When heated alone at about 150°, it is 
converted into an isomeride, which crystallises from alcohol in colour- 
less needles melting at 218—220°. This isomeride seems to be un- 
changed by stannous chloride and hydrochloric acid, but it is decom- 
posed by concentrated hydrochloric acid at 150°, yielding aniline, an 
amidophenol-like substance, and carbonic anhydride. 

Benzeneazoparacresol and benzeneazo-3-naphthol do not combine 
with phenylearbimide even at 22°, a fact which, in the authors’ 
Opinion, tends to show that both compounds are hydrazones of ortho- 
quinones. This opinion is based on the fact that, although benzyl- 
idenehydrazone combines with phenylcarbimide, benzeneazoacetone, 
which has a constitution somewhat analogous to that of the hydr- 
azone of an orthoquinone, does not do so. 

Carbanilidophenoldisazobenzene, NH Ph:CO-O-C,H;(N2Ph), is formed 
when phenoldisazobenzene [OH : (N,Ph), = 1: 2: 4] is heated with 
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phenylearbimide and a little benzene at 170°. It crystallises from 
hot benzene in small, yellow needles, melts at 133—135°, and is 
readily soluble in alcohol and ether. When reduced with zinc-dust 
and glacial acetic acid, it gives a colourless hydrazo-compound. 

Amidoazobenzene and benzeneazo-8-naphthylamine do not combine 
with carbodiphenylimide or with carboparaditolylimide ; this fact 
tends to show that both these azo-compounds are imido- and not 
amido-derivatives. 

Carbanilidoamidoazobenzene (benzeneazodiphenylearbamide), 


NHPh:CO-NH-C,H,N,Ph, 


is obtained when a solution of paramidoazobenzene (1 mol.) is treated 
with phenylcarbimide in the cold. It crystallises from hot alcohol in 
golden flakes, melts at 216°, and is almost insoluble in benzene, but 
readily soluble in hot alcohol. It does not combine with phenyl- 
carbimide, and when reduced with tin and hydrochloric acid, it yields 
aniline and a colourless, crystalline compound, probably paramido- 
diphenylcarbamide. 

Carbanilidoamidoazotoluene, C,H »N,O, obtained from orthamido- 
azotoluene in like manner, crystallises in golden needles, melts at 
219°, and is almost insoluble in benzene and only moderately easily 
soluble in hot alcohol. On reduction with stannous chloride and 
hydrochloric acid, it yields a colourless compound, probably amido- 
tolylphenylcarbamide, which melts at 195°. 

Carbanilidobenzeneazo-B-naphthylamine, C.,H,.N,O, is formed when 
benzeneazo-8-naphthylamine is heated at 125° with phenylcarbimide 
and a little benzene. It crystallises from hot alcohol or benzene in 
orange-red needles melting at 205°. When reduced with stannous 
chloride and hydrochloric acid in alcoholic solution, it is converted 
into amidonaphthylphenylcarbamide, NH,°C,H«NH-CO-NHPh; this 
compound crystallises in small needles and melts at 290°. 

When benzeneazo-f-naphthylamine is heated with phenylcarbimide 
(2 mols.) and benzene at 150°, the carbanilido-compound (m. p. 205°) 
described above, diphenylcarbamide, and a yellow, sparingly soluble, 
crystalline compound of the composition C,;H,,N,O are formed. The 
last-named crystallises from ethyl acetate in yellow needles, melts at 
252°, and is only sparingly soluble in benzene ; it dissolves in con- 
centrated sulphuric acid with a red coloration, and in hydrochloric 
acid yielding a yellow solution, from which it is precipitated un- 
changed on adding ammonia. It is completely decomposed by con- 
centrated hydrochloric acid at 160°, yielding a phenol and B-naphthyl- 


amine. The constitution of this compound is probably OwHe<y NPh: 


Its formation is best explained by assuming that benzeneazo-f-naph- 
thylamiue has the constitution NH:C,H,.N-NHPh. Orthamidoazo- 
toluene is probably analogously constituted. 
Benzylideneorthamidoazotolwene, CyH,,N2, is obtained when orth- 
amidoazotoluene is treated with excess of benzaldehyde in the cold ; 
it crystallises from alcohol in colourless needles, and melts at 220°. 
Benzeneazobenzylidene-B-naphthylamine, C.,H,;N;, is formed when 
benzeneazo-f-naphthylamine is heated with benzaldehyde at 140°. It 
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separates from boiling alcohol as a microcrystalline powder, melts at 
193°, and is only sparingly soluble in benzene and ether. It is not 
decomposed by boiling concentrated hydrochloric acid, and when 
heated therewith at 150°, it is simply converted into the hydrochloride, 
OH,;N;,HCl, which separates from alcohol in colourless crystals 
melting at 220°. This behaviour seems to show that the constitution 


of the base is Cute doy, . benzylideneorthamidoazotoluene 


has probably an analogous constitution. F. S. K. 


Inorganic Derivatives of Phenylhydrazine. By A. MicHaetis 
and J. Runt (Ber., 23, 474—477)—1t has been shown by E. Fischer 
(Annalen, 190, 124) that sulphurous anhydride and phenylhydrazine 
combine together forming two different additive compounds, 
N.H;Ph,SO, and 2N,H,;Ph,SO,. The authors have confirmed these 
results, and show that the latter compound is readily prepared by 
saturating an alcoholic solution of phenylhydrazine with sulphurous 
anhydride, and allowing the clear liquid to evaporate in the air at the 
ordinary temperature. It crystallises in beautiful, white tablets 
which sinter together at 70°, blacken without melting at a higher 
temperature, and are readily soluble in alcohol and water, insoluble in 
ether and benzene. 

If sulphurous anhydride be passed into a cold benzene solution 
of phenylhydrazine, the additive product N,H;Ph,SO, separates, 
but on heating gradually, it loses water, forming thionylphenyl- 
hydrazone, NHPh:-N:SO. This compound, which may also be directly 
prepared by heating the benzene solution to 75°, and then passing 
in sulphurous anhydride, is identical with the compound obtained 
by the action of thionyl chloride on phenylhydrazine (Abstr., 1889, 
1163). To isolate it, that portion which separates on cooling is 
filtered off, the filtrate shaken with dilute acetic acid until all the 
phenylhydrazine is removed, the benzene solution evaporated, and the 
—— portions of the hydrazone recrystallised from boiling 
alcohol. 

li sulphurous anhydride is passed for too long a time, and the solution 
heated to boiling, the chief product is phenyl bisulphide, S,Ph,, which 
may be readily prepared in this manner, and separated from thiony]- 
phenylhydrazone by dilute aqueous soda. The careful separation of 
phenylhydrazine, mentioned above, is necessitated by the fact that 
this reacts with thionylphenylhydrazone to form pheny] bisulphide. 

Thionylparatolylhydrazone, C,H;N.H:SO, is prepared in a similar 
manner from paratolylhydrazine, and resembles thionylphenylhydr- 
azone in all its properties; by alkalis, it is converted into sodium 
sulphate and paratolylhydrazine. Orthotolylhydrazine does not react 
with sulphurous anhydride so readily, and yields an oily compound 
which has a peculiar aromatic odour, and is decomposed by alkalis in 
the same way as the para-compound. The secondary hydrazines are 
without action on sulphurous anhydride. 

These results yield additional evidence of the similarity existing 
between sulphurous acid and the aldehydes. H. G 
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Phenylammeline and Phenylisocyanuric Acid. By A. Smouxa 
and A. Friepreicn (Monatsh., 11, 1—14; compare Abstr., 1889, 114 
and 951).—Phenylammeline, CsH,PhN,O, may be prepared by heating 
together molecular proportions of phenyibiguanide hydrochloride and 
carbamide for half an hour at 150—160°, or by heating together 
dicyanodiamide and monophenylearbamide in molecular proport‘ons 
at L50—160°, but not by the interaction of biguanide hydrochloride 
and monophenylearbamide, which gives rise to unsubstituted amme- 
line and aniline. Phenylammeline forms a white powder insoluble 
in water, but soluble in dilute mineral and acetic acids and in the 
alkalis. Boiling alcohol slightly dissolves the substance, which, on 
cooling the solution, crystallises out in microscopic needles. The 
hydrochloride, C;H,PhN,;0,HCI, crystallises in bundles of radiating 
needles fairly soluble in water, but insoluble in alcohol; the platino- 
chloride is soluble in alcohol but decomposed by water; the sulphate, 
C,H,PhN,0,H,SO, + 4$H,O, is readily soluble in water, and melts 
with decomposition at 125—130°. 

Phenylisocyanuric acid, C;H,PhN;0;, is formed by heating phenyl- 
ammeline with concentrated hydrochloric acid in sealed tubes for 
4—5 hours at 150°. It crystallises in anhydrous, lustrous needles, 
is scarcely soluble in cold water, slightly soluble in boiling water and 
in bviling alcohol, and is dissolved readily by ammonia and the 
fixed alkalis. It melts with partial sublimation at above 240°, and on 
heating with concentrated hydrochloric acid at 200° for five hours, 
it is resolved into aniline, carbonic anhydride, and ammonia. The 
barium salt crystallises with 3H,0 ; the copper, silver, and sodium salts 
are described. 

The authors, contrary to their earlier views (loc. cit.), now con- 
clude that the constitution of ammeline must be represented by a 
closed chain, and that the formation of phenylammeline and phenyl- 
isocyanuric acid, above mentioned, points to their having the con- 
stitutions respectively represented by the formule 

CO-NH 


C(NH)-NHY .. 
NPh< CE NH CNH and NPh<Go.n > CO. 
G. T. M 


Dihydroxyphosphinic and Hydroxyphosphinous Acids. By 
J. Vinte (Compt. rend., 110, 348—350).—The formation of dihydroxy- 
phosphinic acids by the combination of aldehydes with hypophosphor- 
ous acid (Abstr., 1889, p. 1134) is accompanied by the formation of 
hydroxyphosphinous acids. If the mother liquor from dihydroxy- 
benzoyl] phosphinic acid is mixed with normal lead acetate, a white pre- 
cipitate is thrown down, and if this is treated with hydrogen sulphide 
and the filtrate concentrated, the hydroxyphosphinous acid is ob- 
tained in thin lamelle soluble in water, alcohol, and ether. It isa 
strong acid, decomposing carbonates, and dissolving zine and iron 
with evolution of hydrogen. It melts at about 90°, and decomposes 
at 140° with liberation of benzaldehyde; if more strongly heated, it 
evolves hydrogen phosphide, and leaves a bulky, carbonaceous residue 
containing metaphosphoric acid. Hydroxybenzoylphosphinous acid 
gives the general reactions of phosphorous acid; it has no action op 
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eopper sulphate, reduces silver nitrate slowly in the cold and rapidly 
on heating, and precipitates crystalline inercurous chloride from a 
solution of mercuric chloride. The acid contains the elements of a 
molecule of benzaldehyde and a molecule of hypophosphorous acid, 
and yields a barium salt (OH-CH Ph:-PHO-O),Ba + 3$H,0, crystal- 
lising in small nodules which become anhydrous at 105—110°, and an 
acetyl-derivative, acetobenzoylpho-phinous acid, OAc‘-CHPh-PHO-OH, 
a yellowish, resinous compound, easily soluble in ether, alcohol, and 
chloroform, but insoluble in ether and benzene. This acetyl-deriva- 
tive is almost insoluble in water, by which it is resolved into acetic 
acid and hydroxybenzoylphosphinous acid. A similar change is pro- 
duced more rapidly by potassium hydroxide. 

Dihydroxybenzoylphosphinic acid and hydroxybenzoylphosphinous 
acid are typical of the two series of acids, which may be repre- 
sented respectively by the generic formule PO(CHR-OH),-OH and 
OH-CHR-PHO-OH. 

The proportion of hydroxyphosphinous acid formed in the reac- 
tion increases with the proportion of hypophosphorous acid preseut. 

C. H. B. 

Isomeric Dichlorobenzaldehydes, and the Naphthols derived 
therefrom. By E. Scuwecuren (Chem. Centr., 1890, i, 217—218; from 
Zeit. Naturwiss., 62, 239—268).—With the object of obtaining chlori- 
nated naphthalenes, in which the relative position of the chlorine-atom 
in the closed chain is known, the author has prepared the four di- 
chloro-derivatives, CyH,Cl, [1 : 2; 2:3; 1:3; and 1: 4]. 

The method employed was to first prepare dichlorobenzaldehydes, 
to convert these by condensation with succinic acid into dichloro- 
phenolparaconic acids, from which the corresponding dichlorophenyl- 
isocrotonic acids and dichloro-a-naphthols of definite constitution were 
obtained. 

The dichlorobenzaldehydes were prepared from dichlorotoluenes, 
which were converted into dichlorobenzyl chlorides, and these into 
the aldehydes. 

The following compounds were prepared. Orthoparadichloro- 
toluene, C;H,Cl,Me [Me : Cl, = 1:2: 4], a colourless liquid boiling at 
196—197:5°. Orthodichlorotoluene [Me: Cl, = 1:3:4] boils at 

» 205—208°. Orthoparadichlurobenzaldehyde, CsH;Cl.,;CHO [CHO : Cl, 
= 1:2: 4], boils at 231—245°, melts at 70—71°, and crystallises in 
snow-white prisms. Paradichlorobenzaldehyde [CHO: Cl, = 1:2: 5], 
melts at 57—58°, crystallises in needles from alcohol; by oxidation 
itis converted into dichlorobenzoic acid (m. p. 152—153"), and this 
into dichlorobenzene (m. p. 53—54), which determine its constitution. 
Orthodichlorobenzaldehyde [CHO : Cl, = 1:3: 4] melts at 43—44°, 
and boils at 247—248°. From these dichloroaldehydes the following 
compounds are obtained by heating with potassium acetate and 
succinic anhydride at 130—140°. Orthoparadichlorophenylparaconic 
acid, C,,H,Cl,04, white lustrous plates melting at 164°5—165°5°. 
Strong sulphuric acid colours it brown, and it has a bitter taste. 
Paradichlorophenylparaconic acid, CyHsCl,.O, + H,O, ecrystallises in 
white, silky plates, melts at 197—198°, and is turned brown by strong 
sulphuric acid. Orthodichlorophenylparaconic acid melts at 136—137°, 
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crystallises in snow-white needles, and is coloured dark-brown by 
concentrated sulphuric acid. By careful heating, the dichlorophenyl- 
paraconic acids are converted, with separation of carbonic anhydride, 
into dichlorophenylisocrotonic acids, from which the corresponding 
dichloro-a-naphthols are formed at a higher temperature. These 
compounds are: parachlorophenylisocrotonic acid, C\oHClO2, melting 
at 108—109°, from which R. Kirchoff’s chloronaphthol melting at 
123° is obtained ; orthoparadichlorophenylisocrotonic acid, white prisms, 
melting at 120—121°, from which the dichloronaphthol [OH : Cl, = 
1:2': 4] melting at 132° is obtained. This crystallises in light- 
yellow prisms, and yields an inteusely purple-coloured liquid with an 
alkaline solution of 1 : 4-diazonaphthalenesulphonic acid. Paradi- 
chlorophenylisocrotonic acid melts at 148—149°, crystallises in white 
prisms, and is converted into dichloronaphthol [OH : Cl, = 1:1’: 4), 
which is crystalline and melts at 114—115°; with L : 4-diazonaphtha- 
lenesulphonic acid, it yields a deep violet-coloured liquid. Orthodi- 
chlorophenylisocrotonic acid melts at 63—64°, and crystallises in white 
needles. From the orthodichlorophenylparaconic acid, the two di- 
chloronaphthols, OH : Cl, = 1: 2’: 3and 1: 1': 2', might be formed, 
and, indeed, the author obtained two compounds melting respectively 
at 149—150° and 83—84°, which also differed from each other in 
solubility, colour reactions, &c. From these naphthols the corre- 
sponding dichloronaphthylamines and dichloronaphthalenes were ob- 
tained by heating with ammonia at 300°, and diazotising the amines. 
Dichloro-naphthylamine [1 : 2’ : 4'] erystallises in needles which melt 
at 116—117°; it yields Cleve’s 2 : 3-dichloronaphthalene melting at 
60—61°. Dichloronaphthylamine [1 : 1’ : 4'] melts at ais” : 
J. W. L. 


Isocinnamic Acid. By C. Lizpermann (Ber., 23, 512—516; 
compare this vol., p. 494).—Pure cinnamic acid is precipitated when 
isociunamic acid is dissolved in concentrated sulphuric acid (5—6 
parts) at 50°, the solution kept for about 15 minutes, and then poured 
into water. 

Isocinnamic acid is also converted into cinnamic acid when it is 
boiled for 4—5 hours with iodine (2 parts) in carbon bisulphide 
solution; even at the ordinary temperature this change takes place, 
but very much more slowly. 

Acetic anhydride at 220° converts isocinnamic acid into an anhy- 
dride which behaves like that of cinnamic acid, and yields cinnamic¢ 
acid when treated with sodium carbonate. : 

Methyl cinnamate is obtained when a solution of isocinnamic acid 
in methyl alcohol is saturated with hydrogen chloride and kept for 
some time. 

When isocinnamic acid is heated with water at 260°, it is almost 
completely converted into cinnamene and cinnamic acid; no com- 
pound corresponding with truxillic acid is formed. 

Although many of the reactions of isocinnamic acid might be 
explained by assuming that it is the lactone of B-phenyllactic acid, 


cHPh-cH<°%">c0, it shows in many respects the distinctive 
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characters of an acid; that it is not identical with the lactone of 
p-phenyllactic acid was also proved by direct comparison of its barium 
salt with that of this lactic acid, and by direct comparison of the two 
acids. 

The view that isocinnamic and cinnamic acids are stereochemically 
isomeric (loc. cit.) is also borne out by the results of determinations, 
made by Ostwald, of the electrical conductivity of isocinnamic 
acid. 

Isocinnamic acid is not formed in the synthetical preparation of 
cinnamic acid from benzaldehyde. F. 8. K. 


Phenylparaconic Acid. By R. Firtie and P. Rovers (Annalen, 
255, 142—144; compare Abstr., 1883, 473).—-Phenylparaconic acid 
separates from water in crystals which have the composition 4C,, HO, 
+ H,0, melt at 99°, and lose their water at 90—100°. The anhydrous 
substance melts at 121°, but when it has once been liquefied, it melts 
at 106°; if a particle of a crystal which melts at 121° is brought into 
contact with some of the liquefied anhydrous compound (the tempera- 
ture of which may be as high as 115°), the whole gradually solidifies 
and does not melt until the temperature rises to 121°; after cooling, 
it melts again at 106°. F. S. 


Amido-acids. By O. Resurart (Gazzetta, 19, 38—58).—Pléchl’s 
benzoylimidocoumarin, CyH,O;N (m. p. 170°), is obtained when 
sodium hippurate (30 grams), salicylaldehyde (20 grams), and 
acetic anhydride (70 grams) are heated for half an hour in a reflux 
apparatus, the product treated with boiling water, and the precipitate 
crystallised from benzene (Abstr., 1885, 88). 

A compound isomeric with the above is prepared by gently heating 
the same quantities of the reagents until the hippurate commences to 
dissolve, withdrawing the source of heat and allowing the reaction to 
go on by itself. The product is then poured into water, and the yellow 
mass which separates is pressed between filter-paper, washed with 
alcohol, dried, powdered, and allowed to digest with a cold 5 per cent. 
solution of potash for one or two days, so as to dissolve the benzoyl- 
imidocoumarin. ‘The insoluble residue is collected, washed, dried, 
and crystallised from acetone, the crystals are again lett for a day or 
two ina 5 per cent. potash solution, and the undissolved portion is 
washed, and recrystallised once or twice from toluene and finally from 
acetone. This isomeride forms thick, yellow prisms with a brilliant 
lustre, melts at 154—155°, and is readily soluble in chloroform, benzene, 
and toluene, moderately so in warm acetone, but only sparingly in 
alcohol and acetic acid. 

Contrary to Pléchl’s statements, it was found that both these iso- 
merides could be converted into acid compounds. Benzoylimido- 
coumarin (melting at 170°) dissolves in dilute alkaline solutions in 
the cold, and is reprecipitated unchanged by acids. A concentrated 
solution of potash (50 per cent.) dissolves a considerable proportion 
in the cold, without evolution of ammonia; and if the potash is not 
m excess, crystalline crusts of a potassium-derivative, CHy,O;N + 
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2KOH, are deposited after one or two days. This compound is de- 
composed by water, benzoylimidocoumarin being re-formed. If it is 
left in the mother liquor, however, until the latter has a distinct 
ammoniacal odour, on dilution and acidification with hydrochloric 
acid, an acid compound, C,,H,;0,N, is precipitated. The isomeride 
melting at 154° is gradually converted into the same compound by a 
hot 10 to 20 per cent. solution of potash or by a cold 50 per cent. 
solution. 

The acid thus produced may be purified by washing it with petroleum. 
It erystallises from dilute alcohol in large, colourless tables which 
melt at 195° with effervescence. It is readily soluble in alcohol, 
even when dilute, but only very sparingly in chloroform, it is insoluble 
in ether ; it dissolves in solutions of alkaline carbonates with expulsion 
of carbonic anhydride. It is gradually converted into benzoylimido- 
coumarin (m. p. 170°) by the action of acetic chloride in the cold, 
but if it is very graduaily dissolved in boiling acetic chloride, the 
solvent distilled off, and the residue washed with water and recrystal- 
lised from acetone, the isomeride melting at 154° is obtained in a 
state of great purity. 

Another isomeride, or perhaps polymeride, of benzoylimidocoumarin 
may be obtained by adding acetic chloride (50 grams) to the acid 
(10 grams), suspended in benzene (100 grams), boiling for seven hours 
in a reflux apparatus, filtering the benzene solution, then washing it 
with water, drying over calcium chloride, and fractionally distilling ; 
on cooling the residual solution, it deposits lustrous, orange-yellow 
scales which, after recrystallisation from alcohol, have the composition 
C\.H,,0,;N. This substance is very unstable and difficult to purify; it 
melts at 181—182° with effervescence; when it has once been melted 
and resolidified, the melting point is lowered to 165°; it is readily 
soluble in benzene, chloroform, acetone, and acetic acid, forming 
deep-orange coloured solutions ; alcohol converts it into benzoylimido- 
coumarin (m. p. 170°); when boiled with a solution of sodium 
carbonate, it produces a characteristic cherry-red coloration and dis- 
solves with effervescence; on acidifying the solution, the acid C\¢6H,;0,N 
is precipitated. The author considers that the first product of con- 
densation between salicylaldehyde and hippuric acid is the acid 
C,sH,;0,N, which is largely converted by the excess of acetic anhydride 
into a mixture of the three isomeric compounds, the relative propor- 
tions of which have been found within certain limits to depend only 
onthe quantity of acetic anhydride present. ‘The isomeride melting 
at 181° cannot be separated from this mixture, but its presence may 
be shown by the coloration it imparts to a solution of sodium 
carbonate. 

The “ anhydride,” C,.H,,N.O; (melting at 160°), obtained by Plochl 
by the prolonged action of hippuric acid, salicylaldehyde, and acetic 
anhydride, has no independent existence ; it is merely impure benzoyl- 
imidocoumarin (m. p. 170°). ‘ 

A bromine-derivative of benzoylimidocoumarin, CyH,O,;NBr:, 18 
obtained by treating its concentrated chloroform solution with excess 
of a concentrated solution of bromine in chloroform; the new com- 
pound separates out in crimson flakes which give off bromine when 
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exposed to the air. It may be crystallised from a solution of bromine 
in chloroform. The alkalis convert it intu benzoylimidocoumarin. 

The isomeride melting at 154° is not attacked by boiling acetic 
chloride, and forms substitution-derivatives with bromine, but no 
additive products; by prolonged boiling with alcohol (1 part) and 
water (3 parts), it is converted into the acid C,.H,;,0,N. 

When benzaldehyde and hippuric acid in molecular proportion are 
treated with excess of acetic anhydride, the product is a mixture of 
Pléchl’s yellow anhydride (m. p. 164), with a little of the substance 
melting at 225°, regarded by Pléchl as a-benzoylimidocinnamie acid 
(Abstr., 1884, 1348). 

The anhydride is readily soluble in acetone, chloroform, and ben- 
zene; it is slowly dissolved in the cold by dilute solutions of the 
alkalis, and converted into the acid, which again yields the anhydride 
and an odorous oil on distillation. 

After crystallisation from alcohol and acetone, the anhydride has a 
neutral reaction, melts at 159°, and has the composition C,,H,,O.N 
(not CyH,O;N2, as stated by Plochl). It resembles in all respects 
the yellow isomeride of benzoylimidocoumarin (m. p. 154°), and, like 
the latter, is formed from the corresponding acid by the abstraction 
of 1 mol. H,0. 

The condensation of hippuric acid with aldehydes, therefore, results 
in the formation of unsaturated amido-acids, which, by losing a 
molecule of water, give rise to a series of yellow compounds, from 
which the acids are reproduced by the action of alkalis. The consti- 
tution of this new class of compounds and of the acids derived from 
them would be fixed, if the presence of an atom of imide hydrogen in 
the acid were proved to be necessary for the formation of the yellow 
compounds. Evidence of this is afforded by the non-formation of 
any homologous yellow compound by acetylphenylamidoacetic acid, 
NPhAc-CH,-COOH. 

This acid was prepared by heating phenylglycine (8 grams), acetic 
anhydride (10 grams), and benzene (100 grams) for seven hours. It 
crystallises from water in nacreous lamin, and melts at 190—191°. 
When the sodium salt of this acid is treated with salicylaldehyde 
and acetic anhydride, &c., as before, the precipitate thrown down by 
_ water crystallises from a mixture of alcohol and ether in small, colour- - 
less prisms, melts at 155—156°, and has the composition C,,H,,03N. 
It is insoluble in solutions of the alkaline carbonates, but dissolves in 
solations of the hydrates, and is reprecipitated unchanged by acids. 
This compound is evidently acetylphenyl-a-amidocoumarin, 


C,H;CH 
O<_00--NPhAc’ 


It appears that the acids formed by the condensation of hippuric 
acid with salicylic and benzoic aldehydes are likewise amido-acids, 
namely, benzoylamido-orthocoumaric and -cinnamic acids. The sub- 
Stance regarded by Pléchl as benzoylimidocoumarin is probably 
benzoylamidocoumarin, as is indicated by the existence of the potash- 
and bromine-derivatives. 
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The yellow compounds are respectively the a-benzoyllactimide of cin. 


namic acid, 00<) carn 


NBz 
C-CH:C,H,OH 


(m. p. 159°), and the a-benzoyllactimide of 


coumaric acid, CO< (m. p. 154°). 


S. B. A. A. 


Thiocoumarins and their Behaviour towards Hydroxylamine 
and Phenylhydrazine. By F. Atprinaen (Chem. Centr., 1890, i, 
119—120).—a-Methylcoumarin, when heated with phosphorus pentasul- 
O—CS 

l 
CH:CMe’ 
melting at 122°. It is reconverted into 2-methylcoumarin by heating 
with hydrochloric acid, hydrogen sulphide being evolved. With 
hydroxylamine hydrochloride in alcohol and sodium carbonate, 
a-methylcoumarozxime, OMe: is formed. The latter is 
decomposed by boiling with aqueous potash, and does not give a 
brownish-red coloration with ferric chloride. «-Methylcowmaroxime 
acetate melts at 56°. Phenylhydrazine reacts with thiometbylcou- 
an. fre 

*"*~ CH:CMe 


phide at 120°, is converted into thio-2-methyleowmarin, CsHy< 


marin, a-methylcowmarphenylhydrazide, , melt- 


ing at 116°, being formed. 

Thio-a-ethylcoumarin, melting at 93—94°, is prepared from ethy]l- 
coumarin, as also are a-ethylcowmaroxime, melting at 157°; ethyl- 
coumaroxime acetate, melting at 61°; and a-ethylcowmarphenylhydrazide, 
melting at 115°. Thio-a-isopropylcoumarin melts at 81°, «-isopropyl- 
coumarozime at 170—171°, the acetate of the latter at 85°, and the 
hydrazide at 112°. 

With umbelliferone and phosphorus pentasulphide, no crystallisable 
substance could be obtained, but from umbelliferone methyl ether, thto- 
umbelliferone methyl ether, melting at 114°, is obtained. Oximido- 
umbelliferone methyl ether melts at 138°, the phenylhydrazide . 1 4 

J. W. L. 


Nitrobenzil and its Isomeric Dioximes. By J. Hausmann 
(Ber., 23, 531—534).—Nitrobenzil, C\yHsNO,, is best prepared by 
gradually adding benzoin (10 grams) to cold nitric acid of sp. gr. 
152 (15 c.c.), the temperature being kept below 25°; the solution 1s 
kept for about 15 minutes, then poured into cold water, the semi- 
solid precipitate separated and boiled with concentrated nitric acid 
(75 c.c.) until the whole dissolves. The nitro-compound, which 
separates from the solution on cooling, is spread on a porous plate 
and recrystallised from hot alcohol. Jt forms small, yellow needles 
or plates, melts ait: 141—142°, and is readily soluble in ether, chloro- 
form, &c. A nitrobenzil melting at 110° has been previously described 
by Zinin (Annalen, suppl. Bd. 3, 154). 

Nitrobenzil-a-diowime, C,,H\,N;0,, separates in colourless crystals 
when nitrobenzil is warmed for some hours with hydroxylamine 
hydrochloride (23 mols.) in alcoholic solution. It melts at 225° with 
decomposition, and is very sparingly soluble in alcohol, ether, benzene, 
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&e., but soluble in soda, yielding a deep-yellow solution ; it is slowly 
decomposed by concentrated hydrochloric acid at 100°. The f-dioxime, 
C,HuN;0,, is formed when an alcoholic solution of the a-compound 
is heated at 160—170° for several hours. It crystallises from a 
mixture of benzene and chloroform in colourless needles, melts at 
185°, and decomposes at a higher temperature; it is very readily 
soluble in alcohol, dissolves in soda with a yellow coloration, and is 
slowly decomposed by concentrated hydrochloric acid. eae 


Xylalphthalide and its Derivatives. By E. Hermann (Chem. 
Centr., 1890, i, 27—28).—By the action of phthalic anhydride on 
metatoluylacetic acid, the author has prepared metarylalphthalide ; 
when this is warmed on the water-bath with aqueous potash, it is con- 
verted into metamethyldeoxybenzoinorthocarborylic acid, 


C,H,Me-CH,*CO:-C,H, COOH, 


which melts at 111—112°. Hydroxylamine reacts with this acid with 
formation of the orimidolactone of xylylphenylacetoximeorthocarboxylic 
acid, CO<GA>C-CHyC:H;, melting at 133—134°. 

By protracted heating with alcoholic ammonia under high pressure, 
the phthalide is converted into methyldeorybenzoiucarborylamide, 
C,H,Me-CH,’CO-C,H,CONH,, which melts at 125°. This is a very 
unstable substance, and loses water very readily, metazxylalphthal- 
imidine, CO< CH C:CH-C,H,, being formed, which melts at 165°. 
By the action of nitrous anhydride in benzene solution, nitroxylalphthal- 
imidine, CO<9+He>, C:0(NO,)-C,H;, is formed, melting at 157—159°. 

Nitrous acid reacts with xylalphthalide, producing zylalphthalnitro- 


nitrite, CO<°*4C(NO,)-CH(NO,)-C;H;, from which, by the 
action of alcohol, nitrous acid is liberated and nitrowxylalphthalide, 
CO< OH 0:0(NO,)-C;H:, is formed. It melts at 144° with de. 


composition, and reacts with potash forming a salt, which when 
heated is converted into toluylnitromethane. Nitroxylalphthalide is 
converted on heating into phthalic anhydride and metatoluyl iso- 
cyanate. 
From nitroxylalphthalide, by reduction with phosphorus and 
Hc: 
hydrogen iodide, isorylalphthalide, OH< oo. 4 — 
92—93°, is obtained. Ammonia converts this into isowylalphthal- 
imidine, CHO VO 
7—e"*SCO-NH 
converts this into 3 : 1-metatoluylchlorisoquinoline, melting at 43—45°, 
which, by treatment with hydrogen iodide and phosphorus, is con- 
verted into 3-metatoluylisoquinoline melting at 51—52°. 
J. W. L. 


melting at 


, melting at 196°. Phosphorus oxychloride 
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Derivatives of 1:3-Dichloronaphthalene. By P. T. Creve 
(Ber., 23, 954—958).—1 : 3-Dichloronaphthalene, obtained from 
homonucleal dichloro-2-naphthylamine (Abstr., 1887, 494), boils at 
289° (291° corr.) under a pressure of 775 mm. The author states 
that it occurs in so-called a-dichloronaphthalene, together with 
1 : 4-dichloronaphthalene, from which it cannot be separated by crys. 
tallisation (compare Armstrong and Wynne, Proc., 1888, 106). 
When its solution in chloroform is saturated with chlorine at the 
ordinary temperature, and subsequently mixed with alcohol, a tri- 
chloronaphthalene, CyH,;Cl,, is obtained, which crystallises from 
alcohol in white needles, and is regarded as the 1 : 3 : 4-derivative, 
since it melts at 92°, the melting point of the trichloronaphthalene 
prepared from 1 : 3 : 4-dichloronaphthol (Abstr., 1888, 597). 

Chioronaphthaquinone, CyH,ClO2., together with phthalic acid, is 
obtained when 1 : 3-dichloronaphthalene in acetic acid solution is 
oxidised with chromic acid. It crystallises in long, golden needles, 
melts at 115°, and is identical with the chloronaphthaquinone ob- 
tained by the oxidation of 1: 3: 4-dichloronaphthol (Abstr., 1888, 
596). The owime, CjH;ClO.N-OH, crystallises from alcohol in 
yellowish needles, melts at 200° with decomposition, and is readily 
soluble in acetic acid and alcohol; the sodiwm salt, C,;.H;CIO:N-ONa 
+ 2H,0, forms small, yellow needles, and is readily soluble in hot 
water. 

Dilute nitric acid (sp. gr. = 1°2) does not seem to act on 
] : 3-dichloronaphthalene at the ordinary temperature. A mixture 
of concentrated sulphuric and nitric acids, if the latter is not present 
in too large quantity, converts it into two isomeric dinitrodichloro- 
naphthalenes ; with an excess of nitric acid, however, the chief pro- 
duct is a trinitrodichloronaphthalene. 

Dinitrodichloronaphthalene I, CH Cl.(NO,)2, is the less soluble of 
the two dinitro-derivatives in acetic acid. It crystallises from acetic 
acid with 1 mol. prop. of acetic acid in slender, colourless, radially- 
grouped needles melting at 150°, and from benzene in short, pale- 
yellow tables, does not dissolve in aqueous soda, and is not oxidised 
by chromic acid. Dinitrodichloronaphthalene IT crystallises in small, 
white needles, melts at 158°, is sparingly soluble in alcohol, insoluble 
in aqueous soda, and, like the preceding compound, yields the same 
trinitrodichloronaphthalene on treatment with a mixture of nitric and 
sulphuric acids. The trinitrodichloronaphthalene crystallises from 
acetic acid in pale-yellow, compact needles, melts at 178°, dissoives 
sparingly in alcohol, and is identical with the product obtained by 
Widman by nitrating so-called a-dichloronaphthalene. 

Amidochlorotrinitronaphthalene, NH,.*CjH;Cl(NO2);, obtained by 
heating trinitrodichluronaphthalene with alcoholic ammonia in a 
water-bath, crystallises with 1 mol. prop. of alcohol in long, slender, 
lemon-yellow needles, melts at 252°, and is destitute of basic pro- 
perties. 

Anilidochlorotrinitronaphthalene, NHPh:C,H;Cl(NO,)3, formed by 
warming a solution of trinitrodichloronaphthalene in aniline, crystal- 
lises in red scales, melts at 230°, and is very sparingly soluble in 
alcohol and acetic acid. 


se 
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Trinitrochloronaphthol, OH:C,H;Cl(NO,)3, prepared by warming 
trinitrodichloronaphthalene with aqueous soda and some alcohol, 
erystallises from acetic acid with 1 mol. prop. of acetic acid in pale- 
yellow needles, melts at 156° with decomposition, and is readily 
soluble in alcohol and acetic acid. It has strongly acid properties, and 
forms crystalline, orange-coloured salts with bases. The barium salt 
crystallises with 1 mol. prop. H,O in brick-red needles, and is very 
sparingly soluble in hot water; the calcium salt forms thin, rectangular 
tables; the potassiwm, silver, and lead salts crystallise in needles, and 
are sparingly soluble in cold water. W. P. W. 


ar.-Tetrahydro-8-naphthol. By E. Bampercer and M. Kitscnent 
(Ber., 23, 885—887).—The product obtained by reducing 8-naphthol 
with sodium and boiling amylalcohol consists chiefly of ac.-tetrahydro- 
p-naphthol (Bamberger and Lodter, this vol, p. 506). The “aromatic” 
derivative simultaneously formed is contained partly in the amyl 
aleohol solution, but chiefly in the alkaline liquor employed in the 
purification of the “alicyclic” compound, and is separated from the 
latter by first extracting any “alicyclic” compound with ether, then 
acidifying, and finally steam-distilling the acid liquid. To obtain the 
small quantity dissolved in the amy] alcohol, the reduction-product is 
worked up by the method already described (loc. cit.), and the alkaline 
extract of the fractions boiling at 170—186° and 186—196° under a 
pressure of 55 mm. is freed from any “alicyclic ” derivative by steam- 
distillation; it is then acidified and the ar.-tetrahydro-G-naphthol 
separated by steam-distillation. The aqueous distillates of the 
“aromatic” derivative from both scurces are united, saturated with 
salt, extracted with ether, and then fractionated. The yield from 
96 grams of B-naphthol amounts to 8 grams of ar.- and 30 grams of 
ac.-tetrahydro-8-naphthol. 

ar.-Tetrahydro-8-naphthol, CyHy,*OH (compare this vol., p. 631), 
crystallises in lustrous, silvery, flat needles, melts at 58°, boils at 275° 
(therm. in vapour) under a pressure of 707 mm., and is readily 
soluble in ether, alcohol, benzene, chloroform, and hot light petroleum, 
sparingly soluble in hot water. Its odour recalls that of creosote. In 
its reactions it differs from B-naphthol; thus, its aqueous solution 
gives a white, flocculent precipitate when treated with bleaching 
powder, a bluish-green coloration with ferric chloride, changing into 
brownish-yellow flocks on warming, and a greenish-yellow colour on 
treatment with chloroform and aqueous soda. Its solution in concen- 
trated sulphuric acid gives, on addition of a small quantity of sodium 
nitrite, a rose-red colour, which changes to a beautiful reddish-violet 
on warming. ar.-Tetrahydro-8-naphthol exhibits all the reactions of 
a phenol, and resembles ar.-tetrahydro-a-naphthol in its properties 
(Bamberger and Althausse, Abstr., 1888,960; Bamberger and Bordt, 
this vol., p. 508). The azo-compound, obtained by combination with 
diazotised sulphanilic acid, is bordeaux-red in colour. 

W. P. W. 

_2: 2'.Dihydroxynaphthalene. By A. Cravsius (Ber. 23, 
517—529).—2 : 2'-Dihydroxynaphthalene (a-dihydroxynaphthalene 
of Ebert and Merz, this Journal, 1876, ii, 408) crystallises from water 
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in long, compact needles, from dilute alcohol in slender, white needles, 
and from acetic acid in scales, and melts at 190° (not at 186°). Its 
solution in aqueous alkalis becomes brown on exposure to the air, 
The acetyl-compound melts at 136° (129° according to Weber, Abstr, 
1882, 205),’and the benzoyl-compound at 139°. 

2’: 1 : 2-Hydroxynaphthaquinonoxime, 


C,H,0,:N-OH [OH : N-OH : O a 2’ :1: 2), 


is obtained by adding the calculated quantity of sodium nitrite to 
2: 2’-dihydroxynaphthalene suspended in dilute hydrochloric acid. 
It crystallises from alcohol in small, lustrous, brownish-yellow 
needles, and melts at about 235°. Contrary to expectation, it was 
not found possible to introduce a second nitroso-group into the 
molecule by treating the compound with a further quantity of nitrite. 
On reduction with the calculated quantity of stannous chloride in 
hydrochloric acid solution, it yields the hydrochloride of the corre- 
sponding 2’ : 2: 1-dihydroxyamidonaphthalene, C\oH;(OH).*NH,,HCI, 
which crystallises from the solution, on addition of an excess of con- 
centrated hydrochloric acid, in small, lustrous, greyish-white needles 
or scales, which rapidly become blue on exposure to the air. When 
oxidised in aqueous solution with an excess of dilute aqueous ferric 
chloride, the amido-derivative is converted into 2’: 1 : 2-hydrogy- 
naphthaquinone, C,oH;0.0H [OH : O: O = 2’: 1:2], which could 
not be obtained in a crystalline form. It is insoluble in ether, 
chloroform, and benzene, but readily soluble in alcohol and acetic 
acid, from which it is precipitated in an amorphous form by the 
addition of water. Alkalis dissolve it forming reddish-brown solu- 
tions, and it seems to interact with sodium sulphite, since it is not 
precipitated from the aqueous solution of the two compounds on the 
addition of an acid. 
1: 2: 2’-Benzeneazodihydroxynaphthalene, 


OH-C,H,O:N-NHPh[N,HPh:0:OH =1: 2: 2'], 


is prepared by adding the calculated quantity of diazobenzene chlo 
ride to an alkaline solution of 2 : 2'-dihydroxynaphthalene. It crys- 
tallises in thick, beautiful, greenish-black needles, showing a marked 
metallic lustre, melts at 220°, and is readily soluble in alkalis, hot 
alcohol, and benzene. The acefyl-derivative, C).H,ON,OAe, ecrystal- 
lises from alcohol in lustrous, steel-blue needles or scales, which 
appear reddish-yellow by reflected light and melt at 181°. The 
ethoxy-derivative, C,.H,ON,OEt, is obtained by dissolving the az0- 
compound in alcohul, adding the calculated quantity of sodium 
ethoxide and heating with an excess of ethyl bromide for some time 
in # reflux apparatus ; it crystallises in dark-green, seemingly cubical 
forms showing a strong metallic lustre, melts at 137°, and is readily 
soluble in hot alcohol and acetic acid. 
1: 2: 2'-B-Naphthaleneazodihydroxynaphthalene, 


OH:C,,H,O0:N *NHC,oH;, 


crystallises in greenish needles showing a metallic lustre, and melts 
at 202°. 
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1:1': 2: 2'-Dichlorodihydroxynaphthalene, CyH,O.Cl, [Cl, : (OH), = 
1:1’: 2: 2'], is formed when chlorine is passed through a cold 10 per 
cent. solution of 2: 2'-dihydroxynaphthalene until a considerable 
separation of colourless needles is obtained. It crystallises from 
acetic acid in compact needles, melts at 192°, and yiclds a diacetyl- 
derivative, C;)H,Cl,(OAc)s, which crystallises in white needles, melts 
at 195°, and is readily soluble in alcohol and acetic acid. 

1:3:3':1': 2: 2'-Tetrachlorodihydroxynaphthalene, 


CyoH,O,Cl (Cl: (OH), = 1:3:3':1':2: 2’), 


cannot be prepared directly by the action of chlorine on 2 : 2’-di- 
hydroxynaphthalene; it is, however, readily obtained by adding an 
excess of stannous chloride to a solution of decachloro-2 : 2'-diketo- 
_ hydronaphthalene (vide infra). It crystallises from dilute alcohol in 
long, slender needles, melts at 176°, is readily soluble in alcohol and 
hot acetic acid, and yields no definite product on oxidation with 
nitric or chromic acids. The diacetyl-derivative, CjH,O,Cl,(OAc)., 
crystallises in white needles, melts at 196°, and is readily soluble in 
alcohol and acetic acid. 

Decachloro-2 : 2'-diketohydronaphthalene, 

CyoH.CliO, [ (Cl, : O : Cl, : H,Cl). zl: 2 : 3 : 4 : 1’ : 2’ : 3' H 4°), 
is obtained by passing a slow current of chlorine through a 10 per 
cent. acetic acid solution of 2 : 2’-dihydroxynaphthalene during 2—3 
days. The dichlorodihydroxynaphthalene which at first separates 
redissolves after some time, and the dark liquid becomes lighter in 
colour. When completely saturated with chlorine, the liquid is 
allowed to remain in a closed vessel in the cold for about eight days, 
then poured off from the crystalline separation, again treated with 
chlorine and allowed to stand, the process being repeated until no 
further crystalline separation occurs. It crystallises from a mixture 
of ether and light petroleum in well-formed, colourless octahedra, 
melts at 200° with decomposition, and is tolerably sparingly soluble 
in alcohol, acetic acid, and light petroleum. On treatment with 
sodium sulphite, it is not reduced, but eliminates hydrogen chloride, 
_ forming a compound which melts at 220°, and has all the properties 

of a pure substance, but, on analysis, gives numbers which do not 
agree with any probable formula; the same compound is also formed 
by the action of potassium acetate. 

When 2 : 2'-dihydroxynaphthalene is heated with calcium chloride 
and aniline at 280—290° for 18 hours, a mixture of dianilidonaphtha- 
lene with a small proportion of hydroxyanilidonaphthalene is ob- 
tained. The latter, together with any unattacked dihydroxynaphtha- 
lene, is extracted from the product by treatment with aqueous soda, 
and the residue purified by crystallisation from alcohol, and finally 
from benzene. 2 : 2’-Dianilidonaphthalene, CyHs(NHPh)s, crystallises 
from benzene in colourless, lustrous scales, and melts at 168°. Its 
diacetyl-derivative, CyH¢(NAcPh)., forms small, pale-yellow crysials, 
and melts at, 197°5°. The benzeneazo-derivative, PhN.*C,H,(NHPh)., 
crystallises from alcohol in small, brownish needles. 2 : 2'-Hy/rowy- 
anilidonaphthalene, OH-CyH,NHPh, crystallises in small, pale- 
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coloured needles, melts at 163°, and is readily soluble in alcohol, 
benzene, and acetic acid. wee W 


f-Nitroso-2-naphthylamine. By A. Harpen (Annalen, 255, 
N 
148—162).— B-Nitroso-a-naphthylamine, CyHs< N — O, is best pre- 


pared by heating a finely-divided mixture of (§-nitroso-a-naphthol 
(10 grams), ammonium chloride (20 grams), and ammonium acetate 
(50 grams) for 30 minutes on the water-bath, with constant stirring, 
and keeping the mixture alkaline by the frequent addition of small 
quantities of ammonium carbonate. The whole is then treated 
with cold water, the solution filtered, and the residue recrystallised 
from boiling benzene ; the yieid is 80 per cent. of the nitrosonaphthol 
employed. It separates from boiling benzene in small, reddish-brown 
forms, or in short prisms, with a green reflex, and is readily soluble 
in hot benzene and alcohol, less readily in ether and chloroform, and 
only sparingly in light petroleum and hot water. It is insoluble in, 
and is decomposed by, cold alkalis, but it dissolves freely in acids, 
and, on boiling, nitrosonaphthol separates from the solution. The 
hydrochloride, CyH,N,O,HCI, prepared by treating the base with an 
alcoholic solution of hydrochloric acid and precipitating with ether, 
erystallises in long, red needles, and is very readily soluble in water 
and alcohol. The platinochloride, (CjyHsN2O)2,H2PtCl,, obtained by 
adding platinic chloride, and then a large quantity of ether, to a con- 
centrated aqueous solution of the base, is a light-red, amorphous com- 
pound, sparingly soluble in cold alcohol and water; it is decomposed 
by boiling water. The sulphate, CyH,N,O,H,SO, + H,O, separates 
as a light-red, crystalline precipitate when ether is added to an alcoholic 
sulphuric acid solution of the base. The compound C,H,N,O,NaOH 
is precipitated in small, light-brown crystals on adding concentrated 
soda to an alcoholic solution of the base; it is very hygroscopic. 
When £-nitroso-a-naphthylamine is treated with hydroxylamine 
hydrochloride in cold alcoholic solution, it is converted into ortho- 
naphthylenedioxime (m. p. 149°), identical with the compound 
described by Goldschmidt and Schmid (Abstr., 1884, 1327); on 
reduction with ammonium sulphide, it is converted into af-naph- 
thylenediamine (Griess, Abstr., 1883, 181). Potassium ferricyanide 
in alkaline solution oxidises the nitroso-base to orthonaphthylene- 
dioxime anhydride (m. p. 78°). ; 
When an alcoholic solution of nitrosonaphthylamine (2 grams) is 
mixed with an aqueous solution of potassium nitrite (2 grams), hydro- 
chloric acid (1 mol.) gradually added, and the mixture boiled for five 
minutes and cooled, a potassium derivative separates in colourless 
, — N(OH):NO-NO 
plates. This has probably the constitution CoHe<X. OK 


It crystallises from water very slowly in colourless needles containing 
1} mols. H,O; the anhydrous compound is stable at 180°, but 
explodes at 250°. In its dilute solutions, barium, iron, and copper 
salts produce colourless, amorphous precipitates ; the stlver-derivative 
is amorphous, insoluble in water and alcohol, and stable in the light. 
When the potassium salt is treated with boiling concentrated hydro- 
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chloric acid, nitrogen is evolved, and, on cooling, nitrosonaphthol 
separates from the solution. It is also decomposed by cold dilute 
sulphuric acid, yielding a colourless, amorphous compound which 
explodes violently at 111°, and is so unstable that it cannot be 
obtained in a pure condition; if a solution of the potassium salt is 
warmed with excess of dilute sulphuric acid, the precipitate first pro- 
duced gradually dissolves, and the filtered solution, on cooling, de- 
posits a crystalline compound which melts at 212—2.5°, and explodes 
at a slightly higher temperature. This substance has probably the 


constitution OHO 
hydrochloric acid, dissolves unchanged in concentrated sulphuric acid, 
and forms salts with alkalis. The silver salt, CH .N;(OH),AgNO,, 
is a colourless, amorphous compound, which explodes at 233°, and is 
only sparingly soluble in boiling water. 

a-Nitroso-8-naphthylamine and #-nitroso-a-naphthylamine both 
react with phenylhydrazine in the same way, but the products cb- 
tained from the A-nitroso-base cannot be obtained in a pure condition. 

a-Azoxy-B-naphthylamine, ON2(C\jHe'NH:)2, is formed when an 
alcoholic solution of the «-nitroso-base is kept in the cold for 48 hours 
with phenylhydrazine and a slight excess of acetic acid. After 
adding water and shaking for some time, the black, resinous precipi- 
tate is separated, spread on a porous plate, and purified by recrystal- 
lising from dilute alcohol with addition of animal charcoal. It forms 
small, red needles, melts at 121—122°, and dissolves freely in concen- 
trated hydrochloric acid, but is reprecipitated on adding water. 

a-Phenylorthonaphthylenediamine, NH,*C,;oH,NHPh, is prepared by 
gradually adding phenylhydrazine hydrochloride (35 grams) to a 
boiling alcoholic solution of «-nitroso-8-naphthylamine (4 grams), 
precipitating the salt thus produced with ether, and decomposing it 
with sodium carbonate. It crystallises from benzene in small, colour- 
less needles, melts at 161°, and is moderately easily soluble in water. 


NHEt 
B-Nitroso-a-ethylnaphthylamine, CyHe< N ____ >O, is obtained when 


SSN;; it crystallises unchanged from boiling 


B-nitroso-a-naphthol is heated with ethylamine acetate and ethyl- 
amine hydrochloride for 20 minutes on the water-bath with frequent 
addition of ethylamine carbonate; the yield is very small. It crys- 
tallises from alcohol in green plates containing 1 mol. H,0O, melts at 
95°, and gradually effloresces and turns brown on exposure to the air. 
When £-nitroso-a-naphthol is heated with aniline at 100°, 6-naph- 
thaquinonedianilide (m. p. 181°) is formed. F. 8S. K. 


ac.- and ar.-Tetrahydro-s-naphthylamine. By E. Bampercer 
and M. Kirscnent (Ber., 23, 876—884).—It is stated in earlier 
communications (Abstr., 1888, 599, 712) that the products obtainea 
on reducing £-naphthylamine with sodium and boiling amy] alcohol 
consist of ac.-tetrahydro-8-naphthylamine and small quantities of 
dihydronaphthalene and ammonia, a certain proportion of the 
B-naphthylamine employed escaping reduction. The authors now 
we that when the proportion of sodium used is raised from 12 to 
“0 grams for each 15 grams of 8-naphthylamine so as to ensure a 
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practically complete reduction of the base, an increase in the yield of 
ac.-tetrahydro-8-naphthylamine is not obtained, but in its place a 
corresponding quantity of ar.-tetrahydro-8-naphthylamine is formed. 
It is probable that the “ aromatic ” derivative was formed in small 
quantity in the earlier experiments, but escaped detection through 
being mixed with the relatively large quantity of unattacked -naph- 
thylamine ; B-naphthylamine, therefore, behaves like its ethyl-deriva- 
tive (Bamberger and Miiller, Abstr., 1889, 888) in yielding a mixture 
of “alicyclic” and “aromatic” tetrahydro-bases on reduction. 
ac.-Tetrahydro-8-naphthylamine is characterised by yielding a 
well crystallised acetate and a sparingly soluble nitrate. The acetate, 
C,oHu"N H2,C,H,0,, erystallises in thick, lustrous, monoclinic prisms 
a:b:c¢ = 1°4835:1:1°8018; 8 = 78° 24’, observed faces coP, —Poo, 
+Pco, and OP, melts at 155°5—156°, is sparingly soluble in ether, 
soluble in alcohol, and still more soluble in water, and effloresces on 
lengthened exposure to the air. The nitrate, CjoHy*NH2,HNO,, is 
precipitated in white scales when nitric acid or potassium nitrate is 
added to a solution of a soluble salt of the base. It crystallises from 
water in satiny tables, melts at 210—212°, decomposes when heated 
at 220° with explosion yielding a distillate containing water, naph- 
thalene, and a quantity of the nitrate, and is sparingly soluble in 
cold, readily soluble in hot water. ac.-Benzylidenetetrahydro-B-naph- 
thylamine, CywHyN°-CHPh, obtained by heating ac.-tetrahydro-s- 
naphthylamine carbonate with benzaldehyde at 100°, crystallises in 
colourless, lustrous, triclinic prisms, melts at 51°5—52”, is readily 
soluble in light petroleum, ether, benzene, and hot alcohol, insoluble 
in water, and is very readily decomposed into its generators on treat- 
ment with acids. On oxidation with potassium permanganate, ac.- 
tetrahydro-8-naphthylamine is known to yield a mixture of hydro- 
cinnamorthocarboxylic acid and phthalic acid. When oxidised with 
a mixture of potassium dichromate and dilute sulphuric acid, the 
pure base gives, in addition to phthalic acid, a small yield of 
a-naphthol and a-naphthaquinone ; and since experiment shows that 
a-naphthol yields but the merest trace of a-naphthaquinone under 
like conditions, it is evident that these two substances are independent 
oxidation-products. The formation of these a-derivatives from ac.- 
tetrahydro-f-naphthylamine is due in all probability to the oxidation 
of dihydronaphthalene, into which the base decomposes under certain 
conditions (Abstr., 1888, 712). Oxidation with boiling dilute nitric 
acid (1 gram of 75 per cent. acid to 7 grams of water) converts the 
base into a mixture of phthalic acid, naphthalene, and several other 
compounds which have not been further examined. 
ar.-Tetrahydro-8-naphthylamine, CjoH,,"NH;, occurs to the extent of 
3—4 per cent. in the product obtained by the reduction of 8-naph- 
thylamine. To separate it, the mixed hydrochlorides (compare Abstr., 
1888, 599) are dissolved in water, and the solution rendered alkaline 
by the careful addition of aqueous soda, is steam-distilled. The 
distillate, after acidification, is concentrated, then rendered alkaline, 
and extracted with ether; the ether is removed by evaporation, the 
residue dissolved in light petroleum, and the base further purified by 
passing a current of moist carbonic anhydride through the solution 
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in order to convert any trace of the “alicyclic” derivative into its 
sparingly soluble carbonate, and finally fractionated. It crystallises 
from light petroleum in lustrous, silvery, flat needles, has an odour 
reculling that of aniline, melts at 38°, boils at 275—277° (therm. in 
vapour) under a pressure of 713 mm., and dissolves without difficulty 
in the ordinary organic solvents. In its reactions it resembles ar.- 
tetrahydro-a-naphthylamine (Bamberger and Althausse, Abstr., 
1888, 959; Bamberger and Bordt, Abstr., 1889, 715); thus, it is 
neutral in reaction, forms acid salts with mineral acids, can be diazo- 
tised in the usual way, reacts with diazo-compounds forming azo-dyes, 
&c. On oxidation with potassium permanganate, it yields adipic 
acid. When its diazo-compound is boiled with dilute sulphuric acid, 
it is converted into ar.-tetrahydro-8-naphthol, CjH,OH, which erys- 
tallises in silvery, flat needles, melts at 58°, boils at 275°, and is 
identical with the “ aromatic” derivative obtained by reducing 
8-naphthol in the usual way (see p. 627). W. P. W. 


Aromatic Carbamide Chlorides. By O. Kym (Ber., 23, 
424—431).—When carbonyl chloride, dissolved in toluene, is added 
toa benzene solution of phenyl-8-naphthylcarbamide, no alteration 
takes place in the cold for an hour; subsequently, separation of phenyl- 
B-naphthylearbamide hydrochloride takes place slowly. The reaction 
proceeds rapidly at 100°, according to the equation 2NHPh-C,H, + 
COC], = CyH;yNPH-COCl + NHPh’°C,,H;,HCl. The hydrochloride 
is filtered off, the filtrate concentrated, and the greyish, nodular 
erystals which separate washed with dilute alcohol, and repeatedly 
crystallised from hot alcohol. These consist of phenyl-B-naphthylcarba- 
mide chloride, and form small, lustrous, white plates, melting at 
101—102°, and sparingly soluble in cold alcohol and acetic acid, 
readily in the hot liquids and in benzene. 

Asymmetrical phenyl-B-naphthylearbamide, CyH;NPh'CO-NH;,. is 
prepared by acting on the foregoing compound with alcoholic 
ammonia at 120°. It erystallises in long, white needles melting at 
189—190°, and is very slightly soluble in cold alcohol, benzene, and 
acetic acid, more readily in the hot liquids. 

Diphenyl-B-naphthyl carbamide, CO(NPh°C\yH;):, is obtained by 

heating a solution of phenyl-S-naphthylcarbamide chloride in chloro- 
form with aniline (2 mols.). It forms small, white plates melting at 
132—133°. 1t is readily soluble in benzene, less so in acetic acid, and 
still less in alcohol. 
_ If diphenyl-8-naphthylcarbamide be heated with excess of aniline, 
it is converted into diphenylcarbamide and phenyl-8-naphthylamine, 
@ reaction similar to that observed by Michler in the case of tri- 
phenylcarbamide (this Journal, 1876, ii, 91). Phenyl-8-naphthylamine 
is also obtained by boiling the above chloride with alcoholic potash. 

B-Dinaphthylearbamide chloride, N (CoH) 2*COC1.—Carbony! chloride 
only acts on B-dinaphthylamine in benzene solution at a temperature 
of 130—160° (compare next abstract), the reaction then proceeding 
just as with phenyl-8-naphthylamine. The §-dinaphthylamine 
hydrochloride is filtered off, the filtrate evaporated, and hydrogen 
chloride passed in to remove the last portions of §-dinaphthylamine, 
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the liquid again filtered, and alcohol added to the filtrate. The 
yellowish substance which separates on cooling is purified by redis. 
solving it in hot benzene and adding alcohol. 8-Dinaphthylcarbamide 
chloride forms white, cauliflower-like aggregates, which melt at 173°, 
and are very soluble in benzene, readily in hot acetic acid, but almost 
insoluble in alcohol. 

Asymmetrical-B-naphthylcarbamide, N(C\oH;)2*CO-N Hb, is prepared 
by acting on the chloride with alcoholic ammonia at 120°. It crys- 
tallises in fascicular groups of slender needles which melt at 
192—193°, and are sparingly soluble in cold alcohol, acetic acid, and 
benzene, more readily in the hot liquids. 

Phenyl-B-dinaphthylearbamide, N(CyH;).CO-NHPh, is prepared 
by heating aniline and a chloroform solution of 8-dinaphthyleurbamide 
at 130°. It forms fascicular aggregates of lung, white needles which 
melt at 181—182°, and are probably identical with the compound 
obtained by Gebhardt (Abstr., 1885, 384). By heating with excess 
of aniline, it is decomposed into 8-dinaphthylamine and dipheny|- 
carbamide. f§-Dinaphthylecarbamide chloride is also decomposed by 
alcoholic potash, with formation of 8-dinaphthylamine. 

Attempts were also made to obtain A-tetranaphthylearbamide by 
acting on the chloride with #-dinaphthylamine, but without success 
(compare next abstract). H. G. C. 


f-Dinaphthylearbamide Chloride. By B. Kiun and N. 
Lanpav (Ber., 23, §11—812).—Contrary to the statement of Kym, 
in the foregoing abstract, the authors find that carbonyl chloride and 
A-dinaphthylamine react readily at the ordinary temperature, form- 
ing f-dinaphtbylamine hydrochloride and #-dinaphthylcarbamide 
chloride. The latter was crystallised from acetic acid and melted at 
172—173° (uncorr.). They also find that f-tetranaphthylearbamide 
may be readily obtained by mixing f-dinaphthylamine with £-di- 
naphthylearbamide chloride in molecular proportion, and heating 
them tv 190—200°, a little zinc-dust being added to the melt. This 
is then dissolved in benzene, hydrogen chloride passed into the solu- 
tion, the filtrate evaporated, and the residue crystallised from acetic 
acid. f-Tetranaphthylearbamide forms yellowish-brown, prismatic 
needles, melts at 167—169°, and is sparingly soluble in alcohol and 
ether, readily in benzene and acetic acid. 

Phenyl-3-dinaphthylearbamide may be obtained, in addition to 
Kym’s method, by digesting a solution of 8-dinaphthylcarbamide 
chloride and aniline in alcohol at the ordinary pressure. The authors 
found the melting point to be 180° (uncorr.). 

A-Dinaphthylcarbamide chloride reacts further with nitroamines, 
phenoxides, and nitrophenoxides; the authors reserve the further 
investigation of the products. H. G. C. 


1: 4-Nitronaphthalenesulphonic Acid. By P. T. CLeve 
(Ber., 23, 958—961).—In addition to the 1 : 4’ and 1: 1’-nitronaphtha- 
lenesulphonic acids, the author finds that the 1 : 4-modification is also 
formed when naphthalene-a-sulphonic acid is nitrated. To prepare 
the acid, 1 kilo. of sodium naphthalene-2-sulphonate is gradually added 
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to a mixture of 750 grams of nitric acid (sp. gr. = 1°4) and 500 grams 
of nitric acid (sp. gr. = 1°5), and the product subsequently diluted 
with water, neutralised with chalk, and filtered hot. The filtrate, on 
cooling, deposits abundance of the calcium salt of the 1 : 4’-acid, 
this is filtered off, the mother liquor concentrated, and a further 
separation of calcium salt obtained. This is decomposed with sul- 

huric acid and the solution evaporated to the crystallising point in 
order to separate a further quantity of the 1 : 4'-acid; the mother liquor 
is then neutralised with potassium carbonate, the solution concen- 
trated, and the successive fractions of the potassium salt treated 
with phosphorus pentachloride. The first fractions give almost pure 
1; 4'-nitronaphthalenesulphonic chloride, the later fractions yield mix- 
tures from which the chloride of the 1 : 4-acid can be obtained by 
crystallisation from benzene and light petroleum. The mother liquor 
of the calcium salt contains the 1: 1’-nitronaphthalenesulphonic acid. 

1 : 4-Nitronaphthalenesulphonic acid, NO,"C\H.SO;H, is obtained 
by boiling the chloride with baryta-water, and carefully neutralising 
the solution of the resulting barium salt with sulphuric acid. It 
forms a very soluble, yellowish, crystalline mass. The potassium 
salt crystallises in thin, silvery needles, and is sparingly soluble in 
cold water; the sodium salt crystallises, with 1 mol. H,O, in very 
soluble, thin needles ; the silver salt crystallises in tolerably soluble, 
small, yellow needles; the calcium salt crystallises, with 2 mols. H,O, 
in silvery scales, and dissolves in 37 parts of water at 17° and in 
16 parts at 100°; the bariwm salt crystallises, with 1 mol. H,O, in 
small needles, and dissolves in 66 parts of cold and 33 parts of boiling 
water; the lead salt crystallises, with 6 mols. H,O, in very soluble, 
granular aggregates. The ethyl salt, NO."C,H,SO,;Et, crystallises 
from alcohol in large prisms and melts at 93°; the methyl salt, 
NO,°C,oH¢*SO3Me, crystallises in small needles, melts at 117°, and is 
sparingly soluble in alcohol. The chloride, NO.°C,H,°SO,Cl, crystal- 
lises from chloroform or benzene in large, yellowish prisms, and melts 
at 99°; the amide, NO."C,He'SO.N H;, is dimorphous and crystailises 
in small octahedra or scales melting at 188°. The bisulphide, 
8.(C\He-NO,)2, obtained by boiling a solution of the chloride in 
acetic acid with hydriodic acid, forms greenish-yellow, very sparingly 
soluble scales, and melts at 186°. 

1: 4-Nitronaphthalenesulphonic acid yields naphthionic acid on 
reduction with ammonium sulphide; and 1 : 4-nitronaphthalenesul- 
phonamide, when boiled with acetic acid, hydriodic acid, and 
phosphorus, and afterwards precipitated by ammonia, is converted 
into the amide of naphthionic acid, NHyCjHsSO,NH;. This crys- 
tallises from alcohol in brownish-yellow needles, melts at 206°, and 
yields a hydrochloride, NH.*CjHeSO,NH.2,HCl, which crystallises in 
small, colourless, very sparingly soluble needles, and an acetyl- 
derivative, NHAc*C,.HSO,NH,, which crystallises from alcohol in 
small, colourless needles, and melts at 241°. W. P. W. 


F. 1’.Chloronaphthalenesulphonic Acid. By P. T. Creve 
(Ber., 23, 962—963).—When potassium 1 : 1’-nitronaphthalenesul- 
phonate is mixed with phosphorus pentachloride, a very vigoroug 
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reaction takes place, and the whole mass becomes carbonised. If the 
conditions are modified by suspending the potassium salt in carbon 
bisulphide and then adding the pentachloride, the reaction proceeds 
quietly with the evolution of nitrous fumes, and 1 : 1’-chloronaph- 
thalenesulphonic chloride is formed. After spontaneous evaporation of 
the carbon bisulphide, the product is extracted with water, and the 
insolub!e chloride crystallised from benzene, chloroform, and acetic 
acid. The chloride is only slowly hydrolysed by heating with water 
at 150°, and is for the most part decomposed with the formation of 
sulphuricacid. Barium 1 : 1'-chloronaphthalenesulphonate, obtained by 
boiling the chloride with baryta-water, crystallises, with 2 mols. H,0, 
in nacreous scales and is tolerably soluble in water; the potassium 
silt forms readily soluble, colourless prisms; the silver salt forms 
readily soluble, colourless, lustrous prisms. The ethyl salt, 
CyoH,Cl‘SO;Et, crystallises from alcohol in six-sided, colourless, 
monoclinic tables, @:b:¢ = 1177: 1:1:323; B = 80° 57’, and 
melts at 67°5°; the methyl salt, CyH sCl*SO,Me, crystallises from 
alvohol in colourless, sparingly soluble needles, and melts at 70°. 
The chloride, CyHsCl*SO.Cl, forms colourless, thin scales, melts at 
101°, and is readily soluble in benzene, alcohol, and acetic acid; the 
amide, C\oH,Cl-SO.NH,, erystallises in fairly large, lustrous prisms, 
melts at 196—197°, and is sparingly soluble in alcohol. The bisul- 
phide, 8.(CjH,Cl)., crystallises from alcohol in tables and melts at 
110°. W. P. W. 


a-Hydroxysulphonaphthoic Acid. By K. Kénie (Ber., 23, 
806—810).—a-Hydroxysulphonaphthoic acid (Abstr., 188%, 719) 
readily decomposes with the elimination of both the COOH- and 
SO,H-groups; thus, a-naphthol is formed in considerable quantity 
when the acid is either boiled with dilute sulphuric acid or heated 
with water in a sealed tube. The salts of the acid are more stable; 
the dry sodium salt, when heated at 180°, yields, for example, the 
sodium salt of the corresponding a-naphtholsulphonic acid. 

When warmed with an excess of dilute sulphuric acid, a-hydroxy- 
sulphonaphthoic acid is very readily converted into dinitro-2-naphthol 
(Martius yellow) with the evolution of carbonic anhydride. An in- 
termediate nitration-product, nitro-2-hydroxynaphthoic acid (Schmitt 
and Burkard, Abstr., 1888, 59) can be obtained by suspending 
a-hydroxysulphonaphthoic acid in five times its weight of acetic 
acid and gradually adding the calculated quantity of nitric acid 
(sp. gr. = 1°48) diluted with four times its volume of acetic acid, and 
allowing the mixture to remain in the cold until dissolution is com- 
plete; the product is then treated with ice-cold water. The nitro- 
a-hydroxynaphthoic acid so prepared yields paranitronaphthol when 
heated with water at 150°, and hence contains the nitro-group in the 
para- and not in the meta-position relatively to the hydroxyl, as stated 
by Schmitt and Burkard. Comparison shows that a-hydroxynaph- 
thoic avid is much less readily nitrated than a-hydroxysulphonaphtlioic 
acid, whence the author concludes that the SO;H-group in the latter 
is in the para-position with respect to the hydroxyl. : 

Contrary to expectation, a-hydroxysulphonaphthoic acid readily 
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reacts with diazo-compounds, yielding azo-colours (compare Dahl 
and Co., Germ. Pat., 51715). This is due, however, to the ready 
elimination of the COOH-group by the azo-group; the azo-dye 
obtained by treating the acid with a solution of diazobenzene chloride 
being identical with benzeneazo-a-naphtholsulphonic acid obtained 
from Neville and Winther’s 1 : 4-naphtholsulphonic acid. It follows, 
therefore, that a-hydroxysulphonaphthoic acid has the constitution 
[OH : COOH : S0;,H = 1:2: 4]. W. P. W. 


Hydrides of Anthracene and Phenanthrene. By L. Lucas 
(Chem. Centr., 1890, i, 39).—In the preparation of hexahydroanthra- 
cene, Graebe and Liebermann obtained an oily substance, which they 
did not more closely examine; the author has made this the subject of 
investigation. When heated with amorphous phosphorus and hydr- 
iodic acid (boiling point 127°) at 250°, anthracene is primarily con- 
verted into a substance which melts at 87—88°, and which, if sub- 
jected to a further digestion, is split up into two substances, a solid 
and a liquid. ‘he former is anthracene perhydride, CyHa, melting at 
89° and boiling at 277°5°; it sublimes at 100°, and is volatile in 
steam. 

If water is added in the above reaction, anthracene octohydride, 
CH, and an oily substance are formed. The octohydride melts at 
60°, and boils at 295°. 

The oily product of both these reactions is the same, anthracene 
decahydride. Its sp. gr. at 20° = 0°9884 (water at 4° = 1); boiling 
point, 280°. If still more water is used in the reaction, anthracene 
dihydride is the only product. 

When distilled over red-hot pumice, these hydrides are converted 
into antiiracene ; at a somewhat lower temperature they remain for 
the greater part unchanged. If distilled over red-hot zinc-dust, the 
conversion into anthracene is still more complete. Bromine com- 
pounds were not obtained. With fuming nitric acid, the perhydride 
does not react; when treated with concentrated sulphuric acid and 
fuming nitric acid, the decahydride, as also the octohydride, forms a 
yellow precipitate, difficult to manipulate. With concentrated sul- 
phuric acid, the octohydride alone forms a well characterised sulphonic 
acid ; its barium salt has the formula (C4H,,SO;).Ba + H,O. With 
oxidising agents, the perhydride is oxidised to no very well charac- 
terised substances ; the decahydride is oxidised by chromic mixture to 
anthraquinone, in addition to which another substance is formed, 
which was not more fully examined ; potassium permanganate oxidises 
the decahydride to phthalic acid. The octohydride in glacial acetic 
acid is oxidised by chromic acid to anthraquinone. 

Phenanthrene also forms a perhydride, C,H, when heated with 
amorphous phosphorus and hydriodic acid. Its sp. gr. at 20°5° = 
09312 (water at 4° = 1); it boils at 268—275°, and melts at about 3°. 
It is oxidised by chromie acid in glacial acetic acid, the products 
being indefinite. The same perhydride is obtained from phenanthra- 
quinone, when this is reduced with phosphorus and bydriodic acid. 
P henanthrene perhydride is converted into anthracene by distilling 
over zinc-dust. J. W. L. 
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Derivatives of Dianthryl. By H. Sacnse (Chem. Centr., 1890, 
i. 38).—By treating dianthryl dissolved in chloroform with chlorine, 
dichlorodianthryl octochloride, CxHCly, is formed, which readily 
decomposes with separation of hydrogen chloride. When treated 
with alcoholic potassium hydroxide, the solution of the chioride 
becomes blood-coloured, and on heating it is converted into the green 
hexachlorodianthryl, C.,H,,Cls. Bromine forms corresponding com- 
pounds; the dibromodianthryl octobromide, C.H.Bry, is somewhat 
more stable than the chloride, and by the action of alcoholic potash 
is converted into the herabromodianthryl, C.,H,.Bre. 

Dichlorodianthryl, C2,H\Ch, is prepared from dinitrodianthryl by 
heating with fuming hydrochloric acid at 180°. Bromine causes the 
formation of dibromodianthryl. 

Dianthryl tetrahydride, C,H», is prepared by acting on dianthryl 
with sodium amalgam; it melts at 248—249°. By bromine it is con. 
verted into dibromanthracene. With concentrated sulphuric acid, 
dianthryl forms a trisulphonic acid. J. W. L. 


Massoy Bark Oil. By E. F. R. Woy (Arch. Pharm. [3], 28, 
22—48).—This oil is obtained from a plant of the Laurace growing 
in New Guinea. The crude oil is rather fluid, perfectly clear, and 
yellow, with an odour resembling that of cloves, and a sharp, burning 
taste. Its sp. gr. at 10° is 10514. Its reaction to litmus is very 
faintly acid, due to a trace of acetic acid; it contains somewhat over 
4 per cent of water, but is free from sulphur and nitrogen. A detailed 
investigation shows the constituents of the oil to be a new terpene, 
safrole, eugenol, and small quantities of a creosote-like substance. 
The new terpene, massoyene, CoH, boils at 172°, has a sp. gr. = 0°8619 
at 13°, and is dextro-rotatory; it does not agree in character with 
any terpene hitherto described. 

From safrole the following four new brominated compounds were 
obtained :—CH,°0,:C,H,C H,-CHBr-CH,Br, a liquid boiling at 215° 
under a pressure of 22 mm.; CH,:0,:C,H,.Br-C H.-C HBr-CH,Br, 
fibrous crystals melting at 54°; CH,:0,:C,H,.Br-CH,-CH:CH,, a liquid 
boiling at 185° to 190° under a pressure of 18 mm. ; 


CH,:0.:C,H,-CHBr-C HBr-C H.Br, 


in small tabular crystals melting at 87°. Further, the pentabromide 
obtained, although identical with the products described by Schiff, 
Grimaux, and Knotte, must have the formula 


CH,.0,:C,HBr..CHBr-CHBr-CH,Br. 
Dibromobenzoyleugenol, CH.Br-CHBr-CH,°C,H;(OMe)-OBz, crystal- 


lises in lustrous plates and melts at 97°; eugenol ethyl ether tribromide, 
isomeric with that described by Wassermann, forms tufts of slender, 
silky needles, and melts at 92°. J.T 


Hydroxycamphocarboxylic Acid from Camphocarboxylic 
Acid. By A. Hatter and Mineuty (Compt. rend., 110, 410—412).— 
Ethyl camphocarboxylate, when heated in sealed tubes at 150° to 200 
with a small quantity of sodium dissolved in excess of ethyl alcohol, 
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yields ethyl hydroxycamphocarboxylate, COOEt-C.H,,-CH,-COOEKt, 
identical with the product obtained by the direct etherification of 
hydroxycamphocarboxylic acid, or by treating the mononitrile, 
COOEt-C,H,yCH,CN, with a solution of hydrogen chloride in 
alcohol. When treated with excess of aqueous potash, it yields 
hydroxycamphocarboxylic acid, melting at 228—230° and identical 
with the acid obtained under other conditions. 

It has previously been shown that camphocarboxylic nitrile com- 
bines readily with alcohols when heated at 100° with the sodium alkyl 
oxides. Under these conditions, the closed chain is broken and 
ethereal salts of hydroxycamphocarboxylic nitrile are formed. The 
reaction with ethyl camphocarboxylate is similar. It is noteworthy 
that the presence of cyanogen makes the rupture of the nucleus in 


N much easier than in ota C. H. B. 


Aloin from Barbados, Curagao, and Natal Aloes. By E. 
Groenewotp (Arch. Pharm. [3], 28, 115—159).—I. Aloin from 
Barbadus aloes.—This was obtained as small, pale-yellow, needle- 
shaped crystals, slightly soluble in cold water, easily soluble in hot 
water. In boiling water it rapidly becomes brown. It is more 
soluble in alcohol than in water, and the solution is more stable. 
Aloin is only slightly soluble in ether, chloroform, light petroleum, 
and benzene. Acetic acid dissolves it readily, and this solution is 
unaffected by the air. The moist crystals very readily become dis- 
coloured, especially when exposed to light. The substance melts at 
147°. The results of numerous analyses are best expressed by the 
formala C.;H,O, but the author prefers to adopt C,.H,.O;, which 
best accords with the bromine- and acetyl-derivatives. If the latter 
be accepted. then the air-dried crystals obtained from a concentrated 
alcoholic solution would be expressed by C,.H,«O; + 3H,O or 3$H,0. 
A bromaloin, C,.H,,;Br;0, + 4H.O, was obtained by pouring an 
aqueous solution of aloin into bromine-water, or by pouring bromine- 
water into the aloin solution. The two bromo-compounds agreed, 
excepting a difference of about 1 per cent. in the water of crystal- 
_lisation. This variation has also been noticed by E. Schmidt. 

Acetyl-derivatives were only obtained with difficulty by the action 
of acetic anhydride on adding either concentrated sulphuric acid drop 
by drop, or on adding a drop or two of acetic chloride. In the former 
case, the product occurred sometimes as white, hard, columnar crys- 
tals, C\HjAc.O;, and sometimes as beautiful, soft, yellow needles, 
CicH,Ac,O; + $H,0. In the latter case, only the yellow needles were 
obtained. 

Il. Aloin from Curagao aloes.—This appears to be identical with that 
from Barbados aloes. 

III. Aloin from Natal aloes, Co,HOw + Aq (various).—This differs 
both chemically and physically from the two aloins just considered. It 
can readily be obtained in the form of large, well-formed crystals ; 
this, together with its resistance to the action of alkalis, dis- 
tinguishes it from Barbados aloin. Halogen substitution-products 
are not readily obtained. Oxidation with nitric acid yields both 
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oxalic and picric acids. Heated ina capillary tube, the aloin softens 
at 180° and melts with decomposition at 210°. The acetyl-derivative 
appears to be CyH,,Ac;0,. Natal aloin differs from Barbados aloin 
in containing a methoxyl-group, as determined both in aloin, 
C.3H23(OMe)QOs,, and in acetylaloin, C.;H),(OMe) Ac;Og. J. T. 


Derivatives of Cantharidin. By F. Anperiini (Ber., 23, 485— 
486; compare Homolka, Abstr., 1886, 723).—Cantharidin is oxidised 
by prolonged boiling with concentrated nitric acid, but the products 
cannot be separated from unchanged cantharidin. 

Cantharidin phenylhydrazone, C\y.H,gN2O3, is obtained, together with 
a compound melting at 130—131°, when cantharidin (1 part) is 
heated at 135—140° with phenylhydrazine (4 parts) and 50 per cent. 
acetic acid (2 parts) ; the two products are separated by crystallisation 
from benzene. The hydrazone separates from acetone, in which it is 
readily soluble, in large, rhombic crystals melting at 237—238° ; it is 
insoluble in water, and only sparingly soluble in alcohol and benzene. 

The compound melting at 130—131° (see above) has the composi- 
tion C,,H,,N,O,; it separates from benzene and dilute alcohol in 
colourless crystals, and is readily soluble in boiling water. 

A compound of the composition CjH,,;NO; is formed when can- 
tharadin is heated at 180° for seven to eight hours with a saturated 
alcoholic solution of ammonia; it crystallises in small prisms, melts 
at 200U—201°, and is readily soluble in hot water and alcohol, but only 
sparingly in the cold solvents. F. 8. K. 


Colouring Matter from Diaptomus analogous to Car. 
rotene. By R. Biancuarp (Compt. rend., 110, 292—294).—Diap- 
tomus bacillifer was treated with alcohol, and after two months the 
alcohol, which was only slightly coloured, was decanted off, the 
orgauisms triturated with sand, again washed with alcohol, and dried 
ina vacuum. The bright-red powder thus obtained becomes yellow 
and finally white when exposed to air even in the dark. The 
pigment is insoluble in water, ammonia, methyl alcohol, and dilute 
potash, and only very slightly soluble in hot ethyl alcohol. It dissolves 
in ether with formation of a red solution, in light petroleum and 
benzene yielding an orange-brown solution, in chloroform (a rose-red 
solution), and in carbon bisulphide (a ponceau-red solution). Acids, 
alkalis, and reducing agents are without action on these solutions. 

In order to remove fat, &c., the dried pigment was treated with 
light petroleum and again dried. The alcohol and the petroleum 
dissolve some of the pigment and all the fatty and other soluble sub- 
stances. The residue is exhausted with carbon bisulphide, and the 
latter, when distilled, leaves a deep carmine-red, oily substance, 
which, if redissolved in carbon bisulphide and evaporated in a vacuum, 
solidifies but does not crystallise. 

The pigment from Diaptomus in some respects resembles the 
lipochromes, but differs from them in its very slight solubility in 
alcohol and in the character of its absorption spectrum. Concen- 
trated solutions absorb all rays but the red, and when the solution 1s 
diluted the less refrangible rays are transmitted to a greater and 
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greater extent, but no absorption bands are observed. This pigment, 
infact, very closely resembles carrotene, and if not identical with it, 
at any rate belongs to the same group. It is similar in colour, 
dissolves in the same solvents, behaves similarly with reagents, 
and shows a similar absorption spectrum. It dissolves, for example, 
in strong sulphuric acid, forming a deep indigo-blue liquid, and when 
the solution is poured into water the colour disappears immediately, 
but no precipitate is formed. Probably there are several carrotenes, 
just as there are several chlorophylls and hemoglobins. It follows 
from these observations (1) that carrotene is common to both animals 
and plants; (2) that an animal organism is capable of forming a 
hydrocarbon. Diaptomus also furnishes another example of the 
occurrence of carrotene in the absence of chlorophyll, as in the carrot, 
tomato, and pumpkin. C. H. B. 


Carrotene and the Green Colouring Matter of Chlorophyll 
Grains. By H. Immenporrr (Chem. Centr., 1890, i, 163—164; 
Landw. Jahrb., 18, 507—520).—The author recommends the follow- 
ing method for the separation of carrotene. 500 grams of the leaves 
are boiled with dilute aqueous soda, the brown-coloured extract poured 
off, the leaves then washed with water, and pressed as free from 
the latter as possible. The leaves are next digested with 95—98 per 
cent. alcohol in glass flasks; if, at the end of 24 hours, one of these 
flasks with its contents is shaken gently in the sunlight, numberless 
crystals of metallic lustre of pure carrotene separate. After filtering 
off these, a small quantity of sodium hydroxide is added to the green 
filtrate, and the alcohol almost entirely distilled off. The residue is 
then extracted with light petroleum or ether to which a small quantity 
of alcohol has been added, until no longer coloured. Occasionally this 
extract deposited a crop of crystals, although, as Husemann has found, 
this does not always occur. This second colouring matter was not 
further examined. 

Etiolated barley leaves were also examined for carrotene, and it 
was only found in those leaves which had an orange-colour; in 
those which were of a pure lemon-yellow colour it could not be 
detected. By growing plants in a very weak light, leaves which were 
light-green coloured were obtained in which carrotene was detected. 

Carrotene is undoubtedly the yellow colouring matter of chloro- 
phyll grains, and it is also the cause of the autumnal yellow colour of 
the leaves. J. W. L. 


The Colouring Matters of the Cones of Abies excelsa. B 
L. Maccntati(Chem. Centr., 1890, i, 164; from Naturwiss. Rundschau., 4 
608).—Alcohol abstracts a yellow colouring matter from the perfectly 
ripe cones, which gives strong general absorption of the violet end of the 
spectrum as far as F, and a band between C and E. The alcoholic 
extract is concentrated, and the residue treated successively with 
alcohol, ether, and chloroform. The remaining portion is completely 
soluble in water, to which it imparts a beautiful yellowish-red colour. 
From this solution, beautiful, triclinic crystals may be obtained, 
which are now insoluble in alcohol. The substance does not contain 
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nitrogen. If the cones, after extraction with alcohol as ahoye 
described, are treated with boiling water, the solution is goldep. 
yellow. This colouring matter appears to be amorphous, but not 
of a tarry nature. J. W. L, 


Pyroglutamic Acid. By F. Anpertint (Gazzetta, 19, 99—109), 
—Haitinger (Monatsh., 3, 228) prepared pyroglutamic acid by heat. 
ing glutamic acid at 180—190°, and found that pyrroline is formed 
by the dry distillation of calcium pyroglutamate ; the author therefore 
considers that pyroglutamic acid is a carboxylic derivative of an 

lidine. CH Pore) ings 
oxypyrrolidine, CHi< 49 tH 

The pure acid forms small, colourless, transparent crystals belong- 
ing to the monoclinic system a: b: ¢ = 0°8239 : 1 : 05281, and ex. 
hibiting hemimorphism; it melts at 182—183°. When reduced 
with sodium and amyl alcohol, a small quantity of an alkaline 
product with an odour resembling that of pyrollidine is obtained; 
hydriodic acid and phosphorus yield ammonia and butyric acid in 
addition. The action of phosphoric chloride, hydrogen chloride, and 
methyl iodide gave no definite results. 

Silver pyroglutamate, C;H,NO;Ag, forms white crystals which 
melt at 176—180°, and are slowly coloured by exposure to light; it is 
soluble in dilute alcohol and in boiling water, but only very sparingly 
in cold water. S. B. A. A. 


Pyridine- and Pyrroline-derivatives from Anilidopyrotar. 
taric Acid. By A. Rersserr (Ber., 23, 542—553).—Phenyldiketo- 
methylanilidobromopyrrolidine hydrobromide, C,,H,;N,O,Br,HBr, sepa- 
rates in crystals when the lactone of phenylketohydroxydimethyl- 
anilidotetrahydropyridinecarboxylic acid (1 mol.) (compare Abstr., 
1889, 694) is dissolved in chloroform, and bromine (1 mol.) gradually 
added to the well-cooled solution; the mother liquors contain a 
dibromo-compound which is described below. It crystallises with 
1 mol. of chloroform, which is expelled at 100°; it is readily soluble 
in alcohol but insoluble in water. 


CHBr-CO :, 
The free base, NPh - C o> CMe NHPh, prepared by decomposing 


the hydrobromide with boiling water, crystallises from dilute alcohol 
in small, colourless needles, melts at 141°, and is readily soluble in 
benzene, chloroform, alcohol, ether, and glacial acetic acid, but 
insoluble in water and light petroleum. It dissolves in hot con- 
centrated mineral acids and in alkalis. The nitroso-compound, 
C,;H,,N;0;Br, crystallises from alcohol in small needles melting at 
199°5°. 

Phenyldiketomethylanilidodibromopyrrolidine, C,;H,N20.Brz, is ob- 
tained when the chloroform mother liquors from the monobromo- 
compound are evaporated. It crystallises from alcohol in shining 
plates, and melts at 134°. 

Dianilidomethylbromacetoacetic acid, 


NHPh-CHBr-CO-CMe(NHPh)-COOH, 
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is formed when the monobromo-compound described above is dis- 
solved in hot soda and the resulting sodium salt decomposed with a 
mineral acid. It crystallises from dilute alcohol and glacial acetic 
acid in small, colourless needles, melts at 157°, and is readily soluble 
in alcohol, benzene, ether, and glacial acetic acid; it is reconverted 
into diketomethylanilidobromopyrrolidine when boiled with concen- 
trated acids. The sodiwm salt crystallises in small needles with 
3 mols. H,O. The acid yields a dinitroso-compound. 

Phenylanilidobromomethyl-methy lanilidopy razolone, 

N -C-CHBrNHPh 
NPL<C0.CMeNHPh ’ 
is obtained by heating the preceding compound with phenylhydr- 
azine at 140—150° ; it is a yellow, semi-crystalline substance, begins 
to decompose at 70°, and melts completely at 80°. 

Phenyldiketomethylanilidodichloropyrrolidine, CyH4N,0,Cl, is 
formed when the lactone of phenylketohydroxydimethylanilidotetra- 
hydropyridinecarboxylic acid is heated with phosphorus oxychloride 
and phosphorus pentachloride. It erystallises from alcohol and acetic 
acid in small plates, melts at 138°, and is readily soluble in benzene 
and ether. 

Dianilidomethyldichloracetic acid, Cy,HiN,0;Cl,, is obtained by 
boiling the preceding compound with soda and decomposing the 
product with a mineral acid. It separates irom a mixture of chloro- 
form and light petroleum in spherical crystals, melts at 151°, and is 
readily soluble in benzene, ether, chloroform, and glacial acetic acid, 
but insoluble in water and light petroleum. F. S. K. 


Compounds of Pyridine with Mercury Salts. By A. Groos 
(Arch. Pharm, [3), 28, 73—78).—The compound with mercury iodide, 
Hgl,,2C;NH; (Monari, Jahrsb., 1884, 644), is obtained when dry 
mercurous iodide is dissolved in warm pyridine; it melts at 97° 
(uncorrected). From a solution in cold pyridine to which alcohol 
was added, crystals 2 cm. long and 4 mm. thick were obtained. 
The mercury bromide compound, HgBr,,2C;NH;, is prepared like 
the foregoing compound; beautiful crystals are obtained from its 
alcoholic solution which melt at 127°5°. These substances dissociate 
readily, and tables of their vapour-tensions are given as determined 
at 14°, 35°5°, 78°, 99—100°, and 137°. The compounds re-form as the 
temperature goes down. Corresponding compounds with mercurous 
nitrate and sulphate were obtained. ‘The separation of mercury in 
these reactions shows that mercurous salts are not formed, or at least 
if formed are not stable. The compounds can also be formed from 
mercuric salts. J. T. 


Metallo-quinolides and Double Salts of Quinoline. By E. 
Borsnacn (Ber., 23, 431—440).—Various double salts of quinoline 
have been described by Hofmann (Annalen, 47), Bromeis (Annalen, 
52), Baeyer (Ber., 12, 2), and especially by Schiff (Annalen, 131), 
the last of whom introduced the term metallo-quinolides for the 
——— obtained by the direct action of quinoline on metallic 
salts. 
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The metallo-quinolides were obtained by simply adding quinoline to 
the metallic salt, the compound separating, as a rule, immediately, but in 
certain cases only after some time. The double salts may be obtained 
by dissolving the foregoing compounds in hydrochloric acid, or by 
adding quinoline hydrochloride to a solution of the metallic salts, 
All the componnds are stable in the air, and have the characteristic 
odour of quinoline, which is more intense in the metallo-quinolides; 
some are decomposed by acids, and others even by water. With few 
exceptions, quinoline only gives compounds with the halogen 
compounds of the heavy metals. 

The salt MnCl,,C,NH;,HCl is prepared by dissolving manganous 
chloride in moderately concentrated hydrochloric acid, and adding 
quinoline. It crystallises from hydrochloric acid in hair-like 
needles, which have a rose-red colour when dry, and remain unaltered 
at 250°. 

The salt FeCl,,C,NH,,HCl separates as a yellow, crystalline 
precipitate when concentrated hydrochloric acid is added toa mixture 
of strong ferric chloride solution and quinoline. It dissolves again 
on shaking and warming, and then crystallises in small needles, 
which melt at 159°, and are decomposed by boiling water. 

A double salt with ferrous chloride or sulphate could not be 
obtained. 

The salt CoCl,,2C,NH, is formed by adding quinoline to an 
alcoholic solution of cobalt chloride. It separates as a thick, blue, 
amorphous precipitate, but is obtained in well-developed triclinic 
crystals when a dilute alcoholic solution is mixed with a little 
quinoline, and allowed to evaporate spontaneously. It is decomposed 
on heating, and also by water and acids. 

Copper salts.—The salt CuCl.,2C,NH, is obtained either amorphous 
or crystalline in exactly the same manner as with the foregoing cobalt 
salt. In the amorphous state, it has a bluish-grey colour, but when 
crystalline it is opaque and almost black. Itis converted by hot water 
into a green basic salt, and is also decomposed by acids. The sulphate 
and nitrate of copper give flocculent precipitates of basic salts with 
quinoline. The salt Cu(C,H;O,).,C,NH, separates as an intensely 
green, crystalline powder on the addition of quinoline to a concen- 
trated neutral solution of cupric acetate. It is readily soluble in alco- 
hol, less in cold water, and is decomposed by boiling water and by acids. 

Zine salts.—The salt ZnI,,2C,NH, is obtained as a white powder 
when a solution of zinc iodide is precipitated by quinoline. It is 
slightly soluble in cold and is somewhat decomposed by hot water, and 
becomes yellow on exposure to light. The compound with zine bromide 
has a similar composition, and forms a white, flocculent powder. 

Cadmium Salts.—-Cadmium chloride gives with quinoline in aqueous 
or alcoholic solution a thick, white precipitate of the salt CdCl,,C,NH;; 
this is sparingly soluble in water and alcohol, and dissolves in acids 
forming double salts. The hydrochloric acid double salt has been 
previously prepared by Williams. The bromide CdBr,,C,NH, is 
prepared in the same manner, and crystallises from hot alcohol in 
small white needles, which are decomposed by boiling water and 
acids. The salt CdI,,2C,NH, differs in composition from the two 
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foregoing compounds, but is also decomposed by hot water. From 
its solution in hydrochloric acid, the double salt separates after a 
long time in green, hair-like needles which have a metallic lustre, 
and are insoluble in water. 

Tin Salts.—By the action of quinoline on an alcoholic solution of 
stannous chloride, a thick, white, amorphous precipitate is obtained 
which has not a constant composition. It dissolves in dilute acids, 
and, after a time, the double salt SnCl,,C,NH,,HCl separates in 
long, thin needles which melt at 127°. Stannic chloride yields a 
similar double salt, SnCl,,2(C,NH;,HCl), which crystallises in long, 
lustrous needles. The compound SnCl,2(C,NH;,HCl) + H,v, 
described by Schiff, could not be obtained. 

Mercury Salts.—The mercuric bromide compound, HgBr,,C,NH,, 
is obtained in the usual manner, and forms a white, voluminous pre- 
cipitate melting at 204°, and almost insoluble in water and alcohol. 
The mercuric iodide compound, HgI.,C,NH,, crystallises in pale yellow, 
lustrous plates, soluble in warm alcohol and in solutions of potassium 
iodide and ammonium salts. It melts at 168°, and decomposes above 
this temperature. Of the true double salts, only that with mercuric 
chloride, 2C,N H;,H,.HgCl, + 2H,0, could be obtained ; this separates 
in monoclinic crystals from a solution of mercury-chloride-quinoline 
in hydrochloric acid after a long time, and may also be obtained by 
adding quinoline hydrochloride to a solution of mercuric chloride. 
It melts at 91°, and decomposes at a higher temperature. 

An aqueous solution of lead nitrate is precipitated by quinoline, 
but the product is simply a basic lead salt of the probable formula 
Pb(NO;).,Pb(OH)2. Nickel chloride does not act in the same 
manner as cobalt chloride, but appears not to form a compound, or in 
any case only a most unstable one. 

From a solution of aluminium chloride, quinoline precipitates 
aluminium hydroxide, which dissolves in concentrated hydrochloric 
acid. On further addition of the latter, a white, crystalline substance 
separates, which has the formula, AlCl, + 6H,O. H. G. C. 


Compounds of Alloxan with Pyrazole Bases. By G. 
Petiizzart (Annalen, 255, 230—251 ; compare Abstr., 1889, 517, and 
1888, 142).—The compound previously described as formylphenyldi- 
methylpyrazolone (formylantipyrine), obtained by boiling phenyldi- 
methylpyrazolonetartronylimide with concentrated hydrochloric acid 
or potash, has, in reality, the molecular formula C4H,,N,O,, and 
is di-phenyldimethylpyrazoloneacetic acid. The platinochloride, 
(CH »N,O,)2,H,PtCh, is a reddish-brown powder. The sulphate, 
CuH.N,O,,H,SO,, crystallises in long, silky needles, and is sparingly 
soluble in cold water. The barium salt, (C.H.s;N,O,).Ba, forms 
transparent, very deliquescent crystals. 

_Di-phenyldimethylpyrazoloneacetic acid dissolves in concentrated 
nitric acid; on boiling the solution, carbonic anhydride and oxides of 
nitrogen are evolved, and nitrophenyldimethylpyrazolone (m. p. 273°) 
is formed. The tetrabromo-derivative, C4H,N,O,.Bri, prepared by 
treating the acid with bromine in glacial acetic acid solution, crystal- 
lises in yellow needles, melts at 149—151° with decomposition, and is 
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decomposed by water. The anilide, C,,H,,;N,OyNHPh, crystallises in 
colourless needles, melts at 237°, and is very readily soluble in alcohol 
and acids, but only very sparingly in water, benzene, and ether, and 
insoluble in cold potash. 

Methylenedi-phenyldimethylpyrazolone, CH,(CsN,Me,Ph)., is formed 
when di-phenyldimethylpyrazoloneacetic acid is heated at 240—250° 
until the evolution of carbonic anhydride is at an end; it can also 
be obtained by boiling phenyldimethylpyrazolone with formaldehyde 
and concentrated hydrochloric acid. It separates from alcohol in 
colourless, monoclinic crystals containing 1 mol. H,0, a:b:c= 
0°83328 : 1 : 0°80173, 8 = 87° 3’ 2”, and loses its water at 130°, the 
anhydrous substance melting at 179°. It is readily soluble in water, 
benzene, glacial acetic acid, and mineral acids, but only sparingly in 
alcohol and ether, and insolnble in alkalis. 

Methylenedi-phenylmethylpyrazolone, CH,(C;N,HMePh),, can be 
obtained by boiling methylphenylpyrazolone with formaldehyde and 
concentrated hydrochloric acid, the hydrochloride separating on 
cooling in slender, silky needles. The free base is a colourless, 
amorphous powder, readily soluble in alcohol, benzene, and acetic 
acid ; when heated with methyl iodide at 130° in alcoholic solution, 
it is converted into methylenedi-phenyldimethylpyrazolone (m. p. 
179°). F. 8. K. 


Morphine from} Papaver rhoeas. By O. Hesse (Arch. Pharm. 
[3], 28, 7—9).—Some time ago, Dieterich (Pharm. Zeit. Russ., 27, 


269) claimed to have found in the aqueous and alcoholic extracts of 
the flower leaves of this poppy 0°7 and 0°17 per cent. respectively of 
morphine. The author has repeated Dieterich’s procedure on 
300 grams of fresh leaves, but obtained only a few milligrams of 
glistening crystals, which, however, were not morphine, but appeared 
to contain some rhoeadine. When fresh material is available, the 
author will pursue the subject. J. T. 


Dextrococaine. By A. Ermsorn and A. Marquarpr (Ber., 23, 
468—474).—According to Einhorn’s formula for cocaine, two asym- 
metrical carbon-atoms are present in the molecule ; if this is correct, 
similar optical isomerides should exist to those of atropine. Experi- 
ments made to convert cocaine directly into an isomeric base have not 
been attended with success, but similar experiments with ecgonine, 
one of its decomposition-products, have given the desired result, for 
this compound and all its derivatives, including cocaine itself, are 
converted into dextro-ecgonine by warming with an aqueous solution 
of potassium hydroxide on the water-bath. 

The best material for the preparation of dextro-ecgonine is the 
mixture of alkaloids obtained as a bye-product in the preparation of 
cocaine, which must be warmed with the aqueous potash for 
18—24 hours. Dextro-ecgonine, C,H,s;NO;, crystallises in tables 
which seem to be hemimorphous, and melts at 254°. On heating with 
acetic acid saturated with hydrogen chloride, it yields the same an- 
hydroecgonine as is obtained from ordinary ecgonine, whence it would 
appear that the optical activity is due to the asymmetrical carbon- 
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atom in the side chain. The hydrochloride, C,H,,NO;,HCI, crystallises 
from alcohol in monoclinic prisms; an aqueous solution containing 
44 per cent., in a tube 2 dem. in length, rotated the plane of 
polarisation 1°6° to the right. The aurochloride, C,HisNO;,HAuCl, 
forms small, yellow plates which melt with decomposition at 220°. 
Its methy! ether, CioH:;NOs, obtained by suspending dextro-ecgonine 
in methyl alcohol, and passing in hydrogen chloride, crystallises from 
alcohol in prisms melting at 215°. 

Dextrococaine is prepared by heating the foregoing methyl ether 
with benzoic chloride. It is an oil, which gives a beautifully crystal- 
line hydrochloride, C,H.,NO,,HCI, melting at 205°, whereas ordinary 
cocaine hydrochloride melts at 181°5°. A solution of 1°9 per cent. of 
this salt in dilute alcohol of the same strength, as employed by 
Antrick (Abstr., 1887, 506), in a tube-2 dem. in length, rotated the 
plane of polarisation 1°5° to the right. The physiological properties 
of dextro-cucaine are similar to those of cocaine, but its action takes 
place more quickly, and is. more transient. . H. G. C. 


Bye-product from the Commercial Synthesis of Cocaine. 
By C. Lispermann and F. Gieset (Ber., 23; 508—512).—The mother 
liquors from the cocaine prepared commercially from ecgonine con- 
tain a very small quantity of a compound which is probably methyl- 
cocaine, CisH,sNO,, but which may possibly be an isomeride of cocaine. 
This base separates from ether, chloroform, benzene, and light petro- 
leum as an oil; it is also precipitated in an oily condition on the 
addition of an alkaline carbonate to its solution in acids, but the oil 
solidifies on keeping, the crystalline compound: melting at 46—47°. 
The sulphate crystallises in small plates and is readily soluble in 
water but only sparingly in alcohol. The hydrochloride, C,sH,,NO,,HCIl, 
is much less readily soluble in cold water than cocaine hydrochloride, 
and crystallises from hot alcohol in needles or prisms melting at 
209—210°; it produces the same sensation as cocaine hydrochloride 
when placed on the tongue.. The witrate is precipitated in crystals on 
adding nitric acid to dilute solutions of the other salts; this reaction 
serves as a means of distinguishing between, and separating the 
methyl-derivative from cocaine.. It is moderately easily soluble in 
pure water and crystallises well from boiling water and alcohol. 
The platinochloride, (C\sH2:NO,)2,H:PtCl, crystallises from hot water 
in yellowish needles; the aurochloride, C,sH.NO,,HAuCh, crystallises 
from dilute alcohol in needles and melts at 148°. 

Methylcocaine is decomposed by water, although much more slow] 
than cocaine, and it is decomposed by boiling hydriodic acid with 
liberation of methyl iodide (1 mol.); it is only slowly acted on by 
concentrated hydrochloric acid, but much more quickly by the boiling 
dilute acid, yielding methyl alcohol, benzoic acid, and methylecgonine 
hydrochloride. 

Benzoylmethylecgonine hydrochloride, Cy;H2,NO,,HCIl, the first product 
of the decomposition of methylcocaine with hydrochloric acid, crystal- 
lises from hot water in colourless prisms. The awrochloride has the 
composition C,;yH,,NO,,HAuCl. The nitrate is sparingly soluble. 

Methylecgowine, CyH»NOs, prepared by decomposing the hydro- 

222 
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chloride with silver oxide, crystallises from strong methyl] alcohol, 
melts at 264° with decomposition, and is very readily soluble in water, 
but insoluble in absolate alcohol, and only very sparingly soluble in 
methyl alcohol. The hydrochloride, CyH,;NO;,HCl, crystallises in 
needles and melts at 236°. The aurochloride, C,oH;,NO;,H AuCl, 
crystallises in lemon-yellow needles melting at 220°. 

Methylcocaine and methylecgonine may possibly be identical with 
the dextro-rotatory cocaine and dextro-rotatory ecgonine described by 
Einhorn and Marquardt (preceding abstract); experiments will be 
instituted with the object of testing the correctness of this supposi- 
tion. F. S. K. 


Berberis Alkaloids. By E. Scummpr and W. Kerstery (Arch, 
Pharm. [3)}, 28, 49—73).—Although hydrastine hydrochloride and 
sulphate are used in medicine, the pure salts have not been described. 

Hydrastine hydrochloride, C,,H,,NO,,HCl, was prepared by dis. 
solving hydrastine in anhydrous and alcohol-free ether, and leading 
dry hydrogen chloride over the surface of this solution as long as the 
salt was precipitated. This precipitate, after drying over sulphuric 
acid, formed a white, microcrystalline powder, easily soluble in water 
and chloroform. The corresponding hydrobromide was very similar 
in appearance; it is very soluble in chloroform, ‘but somewhat less 
soluble in water than the former salt. The hydriedide forms a 
yellowish-brown, microcrystalline powder, much less soluble in water 
than the two previous salts. Hydrastine sulphate, C,,H.,NO,,H.S0O,, 
was prepared by adding to the ethereal hydrastine solution ether 
which had been shaken up with concentrated sulphuric acid. This is 
added drop by drop, an excess being avoided, as long as a precipitate 
falls. This salt readily takes up moisture and forms a gummy mass. 
It was found to contain 3 per cent. more sulphuric acid than the com- 
mercial article. Hydrastine aurochloride, C,,H,,NO,,HAuCl;, was also 
prepared, but found, like that prepared by Wilhelm, to yield too little 
gold by over 0°5 per cent. 

This investigation confirms the view that hydrastine contains one 
methoxyl-group less than narcotine, thus :—Hydrastine, C,H»NO,; 
narcotine, OMe*C,,H.»NO,. Narcotine, when oxidised with chromic 
acid, was found to yield opianic acid, CH »O;, and cotarnine, 
C,.H,;NO;, whilst hydrastine has been shown by Schmidt and 
Wilhelm to give opianic acid and hydrastinine, C,,H,,NO,. Narcotine, 
when oxidised by potassium permanganate in alkaline solution, gives 
hemipinie acid, CjH iO. Goldschmiedt has shown (Abstr., 1888, 
362) that papaverine yields isohemipinic acid. This led to an investi- 
gation of the hemipinic acids obtained from narcotine, hydrastine, and 
berberine, and these acids were found to be chemically identical. 
Besides hemipinic acid, narcotine gives cotarnine, but to isolate this 
the oxidation was made with barium permanganate, and after remov- 
ing the barium with sulphuric acid and the hemipinic acid with ether, 
cotarnine platinochloride was directly precipitated. The amount 
obtained, however, bore no relation to the amount of base employed, 
so that decomposition of the cotarnine first formed takes place. 
Wanklyn and Chapman found that the whole of the nitrogen of nar- 
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cotine is evolved as ammonia by treatment with an alkaline perman- 
ganate solution. In the present investigation, Kerstein found only 
traces of ammonium saits in the hydrochloric acid employed to 
collect anything volatilised, whilst Schmidt, in a footnote, remarks 
that narcotine, when boiled with excess of alkaline potassium perman- 
ganate, evolves a strong odour of methylamine. Although the 
decomposition of narcotine is not very sharply defined, the primary 
reaction is doubtless expressed by the equation C,.H,NO; + O, = 
CywHwO. + Ci2HisNOs, narcotine giving hemipinic acid and cotarnine. 
By the distillation of narcotine and hydrastine, respectively, in hydro- 
gen, considerable quantities of meconine and trimethylamine were 
obtained. 

Boiling acetic anhydride does not act on hydrastine. Acetic chlor- 
ide, however, gives a compound which erystallises from alcohol in 
beautiful, yellowish-green. needles, whose solution exhibits a bluish- 
green fluorescence.. Analysis leads. to the formula C.,H»AcNO,. 
This is undergoing further investigation. On boiling hydrastine with 
iodine in alcoholic solution, the following reaction takes place: 
CyHNO¢ + 61 + H,0 — CyyH yO; + C,,H,NO,I,I, + 3HI. Roser 
(Abstr., 1888, 1115) obtained a similar reaction for narcotine, and 
from the triiodide, by treatment with hydrogen sulphide, he obtained 
the two compounds, iodotarconine methioedide, C,,H,INO;,Mel, and 
tarconine methiodide, C,,HyNO;,MeI, whilst Kerstein has only suc- 
ceeded in isolating hydrastonine iodide, CyH,NO,I. Still it does 
not appear improbable that iodohydrastonine iodide will be obtained 
under suitable conditions. 

Ethylhydrastine, ©2,H»EtNO,, was prepared by heating hydras- 
tine ethiodide with water, and decomposing with normal potash, when 
an oily liquid separated, which solidified to a. yellowish-green mass. 
This compound, when recrystallised from alcohol, formed yellowixh- 
green needles melting at 127°; it is easily soluble in mineral acids, 
alcohol, ether, and chloroform, but not in water. The doubie 
chlorides of this compound and platinum, gold, and mercury, also the 
compound with picric acid, were obtained as amorphous powders. 

Phytosterin, C4HyO + H,O, separates from extract of hydrastis 
root after long standing as a smeary, resinous deposit, along with 
other compounds. After crystallising from glacial acetic acid, and 
then from alcohol, phytosterin is removed from solution, after acidi- 
fying with hydrochloric acid, by shaking up with ether ; fat is removed 
by saponifying with alcoholic potash and treatment of the dry soap 
with chloroform. Repeated crystallisation ef the: residue gives 
phytosterin as small, brilliant, colourless plates, melting at 133°. 
J. T. 

Alkaloids of the Root of Stylophoron diphyllum.. By F. 
Sette (Arch. Pharm. [3], 28, 96—109).—The author has exhaustively 
examined stylophorine, an a)kaloid obtained from the above root, and 
finds that it is identical with chelidonine, C»H,NO, + H,O. Hydro- 
chloric acid under pressure at 150° does not act on this alkaloid. 
When heated with aqueous iodine in a glycerol-bath, no methy] iodide 
was formed, and silver nitrate solution was scarcely rendered turbid. 
The base therefore contains no methoxyl-group. Chelidonine, although 
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the principal alkaloid of the root examined, is not the only one; at 
least two others have been detected, which will be further investigated 
when more material is available. J. T. 


Taxine, the Alkaloid of the Yew-tree (Taxus baccata), By 
A. Hineer and F. Branpe (Ber., 23, 464—468).—The preparation of 
this alkaloid was carried out according to the method given by 
Marmé (Med. Centr., 14, 97). The ethereal solution was extracted 
by dilute sulphuric acid, the extract precipitated with ammonia, and 
the yellow precipitate redissolved in ether; the process being re- 
peated until the precipitate with ammonia was quite white. Taxine 
cannot be obtained in crystals; it is readily soluble in alcohol and 
ether, less so in chloroform, scarcely at all in water, and insoluble in 
benzene. It melts at 82° evolving a characteristic aromatic odour, 
and gives an intense, purple-violet coloration with concentrated sul- 
phuric acid, whilst Frohde’s reagent eolours it reddish-violet. The 
slightly acid aqueous solution of the alkaloid gives precipitates with 
potassium bismuthoiodide, potassium iodide and iodine, sodium phos. 
phomolybdate, gold chloride, ;platinic chloride, picric acid, and even 
fixed alkalis and ammonia. It appears to have the composition 
Ce HON. 

The salts are soluble in water and difficult to obtain crystalline, 
only the hydrochloride, C,Hs,O\N,HCl, having been prepared in a 
pure state by passing hydrogen chloride into a solution of the alkaloid 
in anhydrous ether. The platinochloride, (Cs;HsO.N )2,H,PtCl,, forms 
a yellow, microcrystalline powder. 

Tazine ethiodide, CgH»OwN,EtI, is prepared by heating a mixture 
of the two compounds in molecular proportion at 100° under pressure. 
lt is a crystalline product, which may be purified by dissolving in 
alcohol, and pouring the solution into water. H. G. C. 


Diastatic Ferment of Ungerminated Wheat. By C. J. Lintner 
(Bied. Centr., 19, 141; compare Abstr., 1888, 497).—Wheat contains 
a diastatic ferment, which, like malt-diastase, converts starch into 
maltose ; but it differs from malt-diastase in not having the power of 
dissolving starch paste. Attempts to isolate the ferment failed. 

N. H. M. 


Physiological Chemistry. 


Digestibility of Boiled Milk. By R. W. Ravpnirz (Zeit. 
physiol. Chem., 14, 325—327).—The author corrects and amplifies 4 
reference he had previously made (Abstr., 1889, 1225) to a paper by 
W. Prausnitz, on the use of milk as a food (Zeit. Biol., 25), pointing 
out that the calcium salts found in the feces on a milk diet have & 
threefold origin: (1) from the food, (2) from the digestive juices, 
(3) salts separated by the intestine, in which it takes the place of the 
kidneys as excreting organ. W. D. H. 
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Action of Dilute Hydrochloric Acid and of Pepsin with 
Hydrochloric Acid on the Digestible Albumin of Fodders. 
By A. Srurzer (Landw. Versuchs-Stat., 1890, 107—133).—In pursu- 
ance of former investigations, the author has examined the action men- 
tioned above, care being taken that the conditions in all the experi- 
ments werealike. All the substances to be tested were passed through 
a l-mm. sieve, and then of that which passed through, those portions 
passing a 0'5-mm. sieve were rejected: the material was soaked in 
water for 12—14 hours, the water being saturated with chloroform to 
prevent fermentation; it was found that this antiseptic had no influence 
on the digestion experiments, to which the fodder was submitted. For 
every 100 milligrams of nitrogen as digestible albumin, the same 
quantity of liquid was employed, but the composition of the liquid 
varied with the different experiments, whilst the temperature was 
“ blood-heat.”” Hydrochloric acid (0°05—0°10 per cent.), with or 
without pepsin, dissolved notable quantities of albumin, and it was 
found advisable to use very dilute solutions, but in large quantities. 
In the case of bran, about one-third of the albumin soluble in pepsin 
was also soluble in water ; dilute hydrochloric acid showed the greatest 
activity at a temperature of 40° for 60 min., the strength of solution 
being 0°03 per cent. of hydrogen chloride. Pepsin and hydrochloric 
acid together (0°03 per cent. hydrogen chloride) was less active than 
the acid alone, but if more than 0°03 per cent. of the latter was 
present, then the mixture became more active than the acid alone. 

In the case of wheaten bread, 1°651 per cent. of nitrogen was 
present as albumin soluble in pepsin, of this but little is soluble in 
water, and with dilute acids, that containing 0-01 per cent. of hydrogen 
chloride produced the maximum of solution, which was but little 
greater than with water alone; the acidified pepsin acted rather 
better, but slowly, slower than when bran was so treated. 

With cotton seed meal containing 5-951 per cent. of nitrogen as 

albumin soluble in pepsin, a 0°05 per cent. solution of hydrochloric 
acid dissolved more than half the albumin, and with the addition of 
pepsin, the solubility increased as soon as the solution contained more 
than 0-03 per cent. of hydrogen chloride; solution was most rapid at 
38—40°, and no difference was noted whether the time was 15 or 
30 minutes. 
__ With hay, containing 1-038 per cent. of soluble albuminoid nitrogen, 
if the solution contained 0°05—0-2 per cent. of hydrogen chloride, 
then 100 c.c. of this solution had no more solvent action than 50 c.c.; 
the most advantageous temperature was 40°, and 30 min. or 60 min. 
heating produced like results. 

Experiments were made as to the preservation of milk with thymol, 
chloroform, and salicylic acid ; thymol was found to be preferable. 

E. W. P. 

Oxidation in the Blood. By F. Hoprg-Serier (Zeit. physiol. 
Chem., 14, 372—376).—S. Handler (Abstr., 1889, 1225) and Yeo (J. 
Physiol., 6,93) both state that in solutions of oxyhemoglobin in sealed 
tubes, reduction (‘ self-reduction”) does not occur without the presence 
of septic agencies, and in making this statement suppose that they are 
at variance with Hoppe-Seyler (Zeit. physiol. Chem., 1, 125), who now 
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writes to say that his words have been misunderstood, that he also 
considers that the reduction is due to septic agencies, that he always 
considered this to be the case, and that to his knowledge, he has 
never employed the expression “ self-reduction.” Reducing substances 


do not exist in the circulating blood (Med. Chem. Untersuch., 1, 123); 
this statement was first made 25 years ago, at a time when nearly all 
physiologists believed that a good deal of oxidative (metabolic) change 
occurred in the blood itself, and was the first important step made in 
the recognition of the true function of the blood as a carrier of in. 
different oxygen. W. D. H. 


Myohematin. By C. A. MacMunn (Zeit. physiol. Chem., 14, 
328—329).—A reply to Hoppe-Seyler’s criticisms (Abstr., 1889, 1231), 
in which the author maintains his original view that myohematin is 
a distinct and special pigment of muscle. In a foot-note, Hoppe- 
Seyler states that his opinion that the only pigment of muscle is 
hemoglobin is also unchanged. V. D. H. 


Fat of Bone-Marrow. By P. Mour (Zeit. physiol. Chem., 14, 
390—394).—C. Eylert ( Wittstein’s Vierteljahrschrift f. pract. Pharm., 
9, 330) described in ox bone-marrow a new fatty acid of the formula 
C,,H,,0., melting at 72°5°, which he called medullic acid ; the fatty 
acids present being palmitic acid, 46; medullic acid, 10; and oleic 
acid, 44 per cent. As nothing further has been discovered as to the 
properties or salts of this acid, it was thought necessary to re-investigate 
the matter. The fatty acids were separated in the usual way, and the 
hypothetical acid was found on elementary analysis, and by examining 
its other properties, melting point, compounds, &c., to be nothing 
but stearic acid; the acids in the marrow-fat being present in 
the following proportions: palmitic acid, 22; stearic acid, 10; and 
oleic acid, 63 per cent. Volatile fatty acids were absent in the fresh 
marrow. W. D. H. 


Amount of Nitrogen in Cow’s Milk. By L. F. Nitson (Bied. 
Centr., 19, 101—102).—A large number of nitrogen determinations 
were made in the milk of a cow fed with herring-cake. The maximum 
percentage of nitrogen was, in 1887, 0°492, the minimum, 0°465; in 
1889, the maximum was 0°533, and the minimum 0°509. In the milk 
of another cow, the maximum was 0°504, and the minimum 0°483 per 
cent. of nitrogen. The amount of nitrogen in the milk of a cow 
remains, therefore, almost the same when the feeding is the —~, 

N. H, M. 

Changes in Milk by Udder Tuberculosis. By V. Srorcu 
(Bied. Centr., 19, 105—109).—The author previously showed that the 
milk from glands attacked by tuberculosis becomes thinner and 
thinner until it loses entirely the appearance of milk; the change is 
accompanied by a continuous diminution in the amount of fat and 
sugar, and the milk gradually becomes alkaline. The relation of the 
mineral constituents also changes, the calcium phosphate diminishing 
and the soda increasing in quantity; the minerals of the milk from 
the healthy glands remain normal. In the advanced stages of the 
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disease, the milk acquires the appearance of blood-serum, which it 
also resembles in chemical composition. 

The following results show the percentage composition (1) of the 
milk of the diseased glands, (II) of the milk of the healthy glands of 
the same cow, (III) of normal milk, and (IV) of cow’s blood- 
serum :— 

Total Milk- 
Water. Fat. Albuminoids. Albumin. sugar. Ash. 
I. 93°64 0:12 5°22 1:20 — 1-02 
Il. 74°30 11°79 11°59 2°39 0°40 1-01 
III. 88°24 3:18 3°02 0°43 4°78 0°78 
IV. 90°77 0°08 8°25 3°89 — 0°76 


The percentage composition of the ash was :— 
Ca. K,0. Na,O. MgO + Fe,0;. P.0;. Cl. 
I. 7°52 508 42°37 0°79 876 44°64 
II. 19°24 1264 21°79 2°10 22°22 27°99 
III. 21°93 = 25°31 9°94 2°87 28°69 §=13°73 
IV. 159 3°20 54°85 0°70 3°35 46°87 


The last numbers (ash IV) are those obtained by Bunze with bullock’s 
blood-serum. 

The milk from the healthy glands behaved like normal milk when 
heated, whilst that from the diseased glands formed a compact, 
gelatinous mass when heated at 100°; and very dilute acetic acid gave 
a precipitate which dissolved in a slight excess of acid. 


It is probable that, during the disease, the tissues of the glands are 
gradually destroyed, and that, as the secretion of milk diminishes, it 
becomes replaced by blood-serum. The analytical results indicate 
that the casein and most of the fat of milk are derived from the 
gicbulin of the blood, and that the milk-albumin and the milk-sugar 
have also a common origin, to be looked for in the serum-albumin of 


the blood. N. H. M. 


Secretion of Calcium Carbonate by Animals. By R. Irvine 
and S. T. Woopueap (Proc. Roy. Soc. Edin., 16, 324—354 ; compare 
Abstr., 1889, 429).— Various calcium salts were given to hens, and it 
was found that the shells of the eggs laid were invariably normal, 
containing mere traces of phosphate and sulphate. With the ex- 
ception of carbonate, the most favourable results were obtained with 
calcium phosphate; it, therefore, appears that all calcium salts are 
converted into phosphate, and in the secreting surfaces of the oviduct 
are converted by nascent or combined carbonic anhydride into car- 
bonate. Compounds of strontium and magnesium, although analo- 
gous to those of calcium, were incapable of being formed into shells, 
and the eggs were only covered by strong membrane. 

The remaining and principal portion of this paper is physiological, 
the experiments being conducted on crabs in sea water. As regards 
the parts of chemical interest, the summary shows that sufficient 
calcium carbonate for the formation of two shells can be stored up in 
the crop and gizzard; in the alimentary canal, calcium sulphide and 
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then calcium phosphate or chloride or lime soaps may be formed. The 
lime is carried as a soluble calcium sodium phosphate, as calcium 
chloride, or as a soap to the oviduct; it is there secreted along with 
urea, ammonium carbonate, carbonic anhydride, which latter combin. 
ing with the lime in presence of urea, we have calcium carbonate 
deposited in the membranes, and the shell is formed of insoluble 
carbonate. In certain eggs the carbonate of soda is partially re- 
placed by phosphate, and it is probable that a similar process occurs 
in marine animals which have the sulphate presented to them in 
presence of sodium chloride. Crabs, even in presence of sodium 
chloride, do not assimilate calcium sulphate, and those which throw 
off their shells in artificial sea water, containing no calcium chloride, 
do not form a new exo-skeleton of carbonate: as soon, however, as 
the chloride is added, although the sulphate be withheld, the shell 
formation may go on. Phosphates of the alkalis and alkaline earths 
occur in blood and lymph, and they act as carriers of lime, &c., to 
every point of the body where carbonic anhydride may be given off ; 
thus carbonate is formed, and the phosphoric acid re-enters the 
circulation. 

When alkaline phosphates associated with lime and albumin pre- 
ponderate in the blood, the lime so separated is in the form of phos- 
phate, as in bone formation ; when these are partially replaced by an 
excess of alkaline carbonates as in marine animals, the lime is secreted 
as carbonate. 

The corals have a secreting layer of cells which produce chitin, 
chitin infiltrated with calcium carbonate, and almost pure carbonate, 
with a small quantity of organic cementing material. 

The carbonate may be formed by the ammonium carbonate produced 
by the decomposition of the effete products of animals, as urea, &c., 
decomposing calcium sulphate with the formation of — . 

Ethyl Carbamate in the Alcoholic Extract of Normal Urine. 
By M. Jarré and R. Coun (Zeit. physiol. Chem., 14, 395—404).—In 
analyses in which large quantities of urine were employed, an organic 
substance was found, which was easily soluble in water, alcohol, and 
ether, but which was different from any hitherto known constituent of 
urine. The present research was undertaken to determine its nature. 
After repeatedly treating the alcoholic extract of many litres of urine 
with various reagents, this substance was obtained in a crystalline 
form, and its reactions, and the results of elementary analysis, showed 
that it was identical with ethyl carbamate (urethane), C;H;NO:. 
It was found to be constantly present in the urine of men, dogs, and 
rabbits, but in especially large quantities in dogs’ urine, as much as 
5 grams being on one occasion obtained from 7 to 8 litres. : 

The question then arises, whether this substance is present in the 
fresh urine, or is formed by the action of the alcohol on certain other 
constituents of that secretion. On a priori grounds, one would be 
inclined to suppose that it is absent from the normal secretion— 
first, because it is volatile and so would have passed off in the con- 
centration to which the urine was subjected before it was treated 
with alcohol, and secondly, because large quantities of a powerful 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 655 


narcotic could hardly be circulating in the healthy organism. This 
supposition was fully confirmed ; if the extraction with alcohol were 
omitted, no ethyl carbamate was obtainable from the urine, although 
the same urine, after treatment with alcohol, yielded a large amount. 
Fresh diabetic urine and the fresh urine of a dog who had received 
large doses of alcohol by the mouth also yielded no ethyl carbamate. 
What constituent of the urine is it, then, which gives rise to ethyl 
carbamate by the action of alcohol? It appears to be urea, which is 
acted on in this way—CON,H, + EtOH = NH,COOEt + NH. 
By treating urea with hot alcohol, ethyl carbamate was obtained, 
together with a small quantity of another nitrogenous, crystalline 
substance, which was probably a similar compound of allophanic 
acid. The fact that urea is the source of the ethyl carbamate 
accounts for the quantity of the latter substance obtainable from 
dogs’ urine, which is very rich in urea, being greater than that ob- 
tainable from human or rabbits’ urine. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Chromogenic Functions of Bacillus pyocyanicus. By C. 
Grssarp (Compt. rend., 110, 418—420).—In ordinary cultivation 
fluids from beef or veal, Bacillus pyocyanicus yields a mixture of 
pyocyanin, which can be separated by agitation with chloroform, and 
another colouring matter which remains in the aqueous solution and 
imparts to it a green fluorescence. In egg albumin, the microbe 
develops no pyocyanin, but the green fluorescent substance is formed, 
and gradually changes, acquiring the brown colour of faded leaves. 
Even after repeated cultivations in albumin, however, the bacillus 
retains its power of producing pyocyanin in suitable media. Albumin 
which has been completely peptonised yields pure pyocyanin without 
any trace of the green fluorescence. The existence of both albumins 
and peptones in the ordinary cultivation fluids explains the production 
of both colouring matters. The fluorescence disappears on addition 
of acids, but returns on adding excess of alkali. 

B. fluorescens liquefaciens and B. fluorescens putridus likewise pro- 
duce a pigment in cultivation fluids from beef, or in albumin, but 
develop no colouring matter in solutions of peptones. Many other 
Species seem to behave similarly. 

Gelatin yields pyocyanin, like the peptones, but a greenish-yellow 
or greenish colouring matter is left in the liquid after agitation with 
chloroform, and gradually becomes red and then red-brown by oxida- 
tion. The new pigment can be obtained in a state of purity by 
adding 1 per cent. of glucose to the gelatin solution. 

From these results it follows that one and the same microbe may 
develop different colouring matters in different media, whilst different 


Species may develop the same colouring matter in the same medium. 
C. H. B. 
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Germination of Jerusalem Artichoke. By J. R. Green (Ann, 
Agron., 15, 569).—During germination the tubers develop a ferment 
capable of transforming inulin into sugar. The ferment can be ex. 
tracted from the tubers by glycerol; it is present in very small 
quantity, and only during germination. It can be artificially formed 
in the tubers not germinating, by heating them for 24 hours at 35°, 
Boiling destroys the activity of the ferment; thymol has no influence, 
so that bacteria are out of the question. It acts on inulin in neutral 
or very feebly acid solutions; alkalis and strong acids destroy it; 
it is not identical with dextrose; saliva is without action on inulin. 
The sugar formed does not crystallise, and reduces less readily than 
levulose or dextrose ; there is produced at the same time an inter- 
mediate substance which is more soluble in cold water than inulin, 
dialyses more easily, and crystallises in pentagonal, rhomboidal, or 
elongated plates, or in needles arranged in tufts. Whilst inulin is 
insoluble in 65 per cent. alcohol, the new substance dissolves in 
alcohol of under 82 per cent. strength. 

A good colour reaction for inulin is obtained on placing a micro- 
scopic preparation in an alcoholic solution of orcinol and then treating 
it with concentrated hydrochloric acid, when the inulin takes a bright 
orange-red colour. The sphero-crystals of inulin disappear during 
this process, but the place they occupied becomes red or orange. 
Inulin of commerce gives the same reaction, even in solution. When 


phloroglucinol is substituted for orcinol, the colour is brown. 
J. M. H. M. 


Occurrence of Boric Acid in Plants. By E. Becut (Bull. Soc. 
Chim. [3], 3, 122).—The ash of beech growing in the borax districts 
of Tuscany contains 1/30,000th of boric acid. T. G. N. 


Intercellular Matter. By L. Mayem (Compt. rend., 110, 
295—297).—The author uses the term intercellular matter to denote 
the middle layer which connects the cells of soft tissues with one 
another. Its composition has hitherto not been accurately known. 

The author’s experiments show that in the Phanerogams and 
Cryptogams, with the exception of fungi and many alge, the soft 
tissues consist of cellules connected by a cement of insoluble pectates. 
If the tissues are macerated with alcohol containing 20 to 25 per cent. 
of hydrochloric acid, and then in a solution of a normal potassium or 
sodium salt with an alkaline reaction, or in very dilute ammonia, or 
a solution of an organic ammonium salt, the pectic acid dissolves and 
can be separated from the insoluble tissues and precipitated from 
solution by the ordinary methods. The microscopic appearance of 
the tissues after various treatments is described in detail. 


C. H. B. 


Root Excretions and their Influence on Organic Matter. 
By H. Mouiscu (Ann. Agron., 15, 566—567 ; from Sitzwngsber. Akad. 
Wiss. Wien, 46, 84—109; compare Abstr., 1889, 68).—On suspend- 
ing in water the roots of young seedlings of beans, peas, maize, &., 
and adding potassium permanganate to the water, the colour is soon 
discharged ; alcoholic tincture of guaiacum is turned blue; pyrogallol, 
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tannin, gallic acid, and humic substances also are oxidised ; solutions 
of cane-sugar (1 in 1000) are inverted. In many cases the root 
secretion exudes in droplets; the viscous matter covering the young 
roots is really a gum and serves to ensure intimate contact between 
the root-hairs and particles of soil. J. M. H. M. 


Composition of Fats of Fodder. Py A. Sretuwaac (Landw. 
Versuchs-Stat., 1890, 135—154).—The greater portion of this paper 
is occupied by extensive tables, showing the composition and charac- 
teristics of the fats of over 20 fodders, as regards the percentage of 
neutral fats, fatty acids (free and total), lecithin, stearic acid derived 
from lecithin, phosphorus, and unsaponifiable constituents. The melt- 
ing points, saponification numbers, and molecular weights of the 
acids for each fat are also tabulated. E. W. P. 


Chemical Composition and the Digestibility of the Proteids 
of Various Grasses. By A. Emmertine and G. Logns (Bied. Centr., 
19, 114—117).—20 different grasses were grown on the same ground, 
and each separately analysed. The soil was a loamy sand, containing 
(air-dry) :—water, 1°25; humus, 3°27; nitrogen, 0121; sulphuric 
acid, 0°018; phosphoric acid, 0°173; lime, 0°085 ; potash, 0-027; and 
magnesia, 0-008 per cent. The grasses were divided into two groups, 
I, very good, and II, good or of medium food-value. Group I in- 
cluded Poa pratensis, P. nemoralis, Agrostis stolouifera, Festuca elatior, 
F. pratensis, Phlewm pratense, Avena flavescens, A. elatior, Lolium 
perenne, Alopecurus pratensis, Dactylis glomerata. The grasses of 
Group II were Holcus lanatus, Anoxanthum odoratum, Poa compressa, 
Festuca ovina, Aira cespitosa, Bromus arvensis, B. mollis, and Cynosurus 
cristatus. 

The average percentage composition of the grasses of the two 
groups was as follows (calculated on a percentage of water = 


14°30) :— 
Digestibility 
Crude Pure Digestible Carbo- Crude coefficient 
protein. protein. protein. Fat. hydrates. fibre. Ash. of protein. 
I.777 538 470 145 36°77 3266 7:05 60°06 
Il. 787 579 464 129 3728 30°09 916 58°84 


The results show that whilst according to a botanical analysis 
the grasses of Group I would be considered preferable to those of 
Group II, there is but little difference in the amount of food con- 
stituents and in digestibility. On the other hand, it is probable that 
a comparison of the grasses, if grown on different soils, would show 
considerable differences in chemical composition, so that hays of the 
same botanical composition might have different valnes as food, which 
can only be determined by chemical analysis. Chemical analysis is 
thus the simplest and most trustworthy method for determining the 
value of hay, but a botanical analysis is useful in separating the 
worthless or injurious grasses. N. H. M. 


Lupulin. By E. Srocxsriper (Bied. Centr., 19, 140—141; from 
Agr. Science, 3, 29—35).—Hops grown in Japan from European 
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seeds are unsuitable for brewing. The amount of lupulin was only 
913 and 5°84 per cent. in different years, whilst European hops 
contain over 12 per cent. Lupulin consists of volatile oil, hop. 
bitter, and hop resin. The amount of lupulin formed depends 
largely on the amount of sunshine during the ripening of the hops, 
In order to neutralise the injurious effects of rain, a manuring of 
potassium sulphate was applied; this raised the percentage of 
lupulin 1 per cent., but the amount produced was still only 7°19 per 
cent. 

In analysing hops, it is not generally taken into account that only 
those portions are of any value for brewing which are soluble in 
water or alcohol, and that in good hops there is only a slight varia- 
tion in the relation of substance soluble in alcohol to the substance 
afterwards dissolved by water. The results ef 16 analyses showed 
this relation to be as 1 : 0°615 to 1 : 0°453; mean, 1: 0°536. To find 
the amount of lupulin in a sample of hops it is only necessary to de- 
termine this relation and multiply it by 11°34/0°536. The number 


11°34 is the average percentage of lupulin in good European hops. 
N. H. M. 


Constituents of Scopolia atropoides. By C. Sieperr (Arch. 
Pharm. [3], 28, 139—145).—The plant, a native of Germany, 
yielded a hyoscyamine aurochloride, a very small amount of atropine 
aurochloride, and still less of a mixture probably of hyoscine and 
hyoscyamine aurochlorides. A little scopoletin was also extracted, 


but not sufficient for analysis. The same remark applies to betain. 
Some choline was obtained, and its double chloride was analysed, but 
whether this substance occurs in the plant, or is produced by the de- 
composition of the lecithin contained therein, is doubtful. J. T. 


Constituents of Anisodus luridus. By C. Sisserr (Arch. 
Pharm. [3], 28, 145—146).—This plant, belonging to the Solanacee, 
is found in the Himalayas. The plant in flower yielded a not incon- 
siderable amount of hyoscyamine aurochloride, whilst the plant taken 
after the ripening of its seeds yielded only a minute quantity of atro- 
pine aurochloride and no hyoscyamine aurochloride. The fresh flower- 
ing plant gave neither atropine nor hyoscyamine. J. T. 


Chemical Composition of Molinia coerulea (Monch.) from 
K6nigsberg, near Raibl. By G. Harrensaur (Monatsh., 11, 19—21).— 
On the heights near Konigsberg, Molinea cerulea grows on a soil con- 
taining large quantities of zinc glance and of galena, and the eating 
of it has been known to cause death to animals. 

The air-dried grass contained 16°765 per cent. of water, and yielded 
2°245 per cent. of ash having the following composition :— 


SiO, PbO. CuO. Fe,0; MnO. Zn0. 


Calculated on the ash, 
per cent. 28°656 2041 0266 1°419 0222 0265 


Calculated on the air- 
dried plant, p.c... 0646 0:046 0:006 0°032 0-005 0-006 
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CaO. MgO. K,O, Na,O. SO3. P. 20s. CO,. 
US 


Calculated on the ash, 
r cent. 14]8 1:322 57°871 2528 3194 0-798 


Ca'culated on the air- 
dried plant, p. c. .. 0°032 0:298 1:027 0-057 0-072 0-018 


On proximate analysis, the grass yielded the following per- 
centages :—Crude fibre, 36°367; crude protein (N x 6:25), 6175; 
crude fat, 2°070; ash, 2°245; non-nitrogenous extractive matter, 
53143. Substances soluble in water :—Inorganic salts, 1-768 ; organic 
constituents, 11°911. G. T. M. 


Chemical Composition of Cultivated Strawberries. By 
W.E. Stone (Bied. Centr., 19, 117—119; from Agr. Science, 1889, 
257—261).—The quite ripe fruit was dried in the sun to prevent loss 
of sap before being analysed; but the sugar and free acids were de- 
termined in the fresh substance. The following numbers form the 
means from analyses of 20 varieties cultivated in America :— 


Glucose after Sugar 
Dry substance. Free acid. Glucose. inversion. (difference). 


9°48 1:37 4°78 5°46 0°58 per cent. 


The dry substance contained, per cent. :— 


Extracted Non-nitrogenous 
Ash. Crude fibre. by ether. Albumin. extract. 


6°53 16°35 6°75 10°51 60°79 


The predominant acid is malonic acid; tartaric acid could not be 
detected, and citric acid can only be present in small quantities if at 


European strawberries contain—water, 87°66; glucose, 6°28; and 
free acid, 0°93 per cent. ; the dry substance containing—protein, 4°63 ; 
cellulose, 18°79; and ash, 6°56 per cent. They contain, therefore, 
more sugar and cellulose and less acid and protein than American 
strawberries. The relation of acid to sugar is, in wild strawberries, 


as 1; 2, in American varieties as 1 : 3°5, and in European as 1 : 9. 
N. H. M. 


Chemistry of Truffles. By A. Cuatin (Compt. rend., 110, 
376—382).—The author has analysed truffles grown in the soils of 
various localities. The proportions of dry solid matter varied from 
20°84 to 2426 per cent.; the proportion of ash in the solid 
matter varied from 5°62 to 9°88 per cent., and the proportion of 
nitrogen from 3°98 to 7:16 per cent. The chief constituents of the 
ash are silica, from 10°0 to 35°25 per cent., phosphoric anhydride, 
18°45 to 30°25 per cent., and potassium oxide, 17°40 to 28°34 per cent. 
Sulphuric acid and calcium are also present in important quantity, 
and chlorine, iodine, magnesium, sodium, iron, aluminium, and man- 
ganese occur in small quantities. C. H. B. 
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Cultivation of the Leguminose. By E. Bria (Ann. Agron., 
15, 529—551; compare Abstr., 1888, 1330, and 1890, 79)—aA 
detailed acconnt of the author’s recent experiments on the assimila- 
tion of nitrogen by leguminous plants and the relation of the root 
tubercles to this phenomenon. The roots can be inoculated with 
bacteria from other plants of the same family, and the plants thus 
inoculated will assimilate nitrogen from the air. The spores of 
these bacteria in water survive exposure to the frost of winter 
without losing their power of growth when inoculated on to roots the 
following spring. Peas inoculated with the bacteria of lucerne and 
cultivated in water containing only potassium chloride and calcium 
phosphate produced plants containing 17 times as much nitrogen as 
the seeds sown. A pea grown in water in a glass tube of small 
diameter produced a remarkable development of tubercles, especially 
near the junction of stem and root; the alternation of wetness and 
dryness in this situation seemed to favour the development of the 
tubercles. When peas, the roots of which were inoculated with the 
bacteria, were grown in three different-sized pots containing increas- 
ing weights of river gravel, it was found that the quantity of 
nitrogen fixed by the plant increased with the quantity of gravel in 
which it was grown. The gravel itself was not enriched in nitrogen 
when the quantity taken was small; probably the excessive aération 
of the soil in this case is unfavourable to the fixation of nitrogen. 
Two Spanish beans inoculated with the bacteria of cytisus accumu- 
lated 16 times the nitrogen of the seed; the 10 kilos. of gravel in 
which they were grown contained at the beginning no nitrogen, and 
in the end 0°0581 per 1000. A plant of lucerne, grown from a piece 
of root furnished with tubercles, contained, on June 10, 43 times the 
nitrogen in the root sown ; the gravel had increased by +3, its original 
nitrogen. A second plant of lucerne, planted in October in 4 kilos. of 
gravel, gave the following year three cuttings containing 80 times 
the nitrogen in the piece sown; the nitrogen in the soil had more 
than doubled. J. M. H. M. 


Analytical Chemistry. 


The Gasvolumeter. By G. Lunas (Ber., 23, 440—449).—Many 
methods have already been devised for avoiding all reduction-calcu- 
lations in gas analyses where the volume of the gases to be measured 
has to be compared with other gas volumes, but up to the present 
time no plan has been proposed for effecting the same thing where 
the gas is obtained from solid or liquid substances. The author has 
now succeeded in devising an apparatus in which the difficulties of 
the latter case appear to have been successfully overcome. 

The principle on which the method rests is as follows :—The 
measuring tube for the gas is connected by means of a T -joint and 
very thick-walled indiarubber tubing with a movable “ pressure- 
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tube,” and also with a third tube termed the “‘ reduction-tube,” in 
which is placed such a volume of air that, when it is compressed to 
the division 100, it corresponds with 100 (or 50) c.c. of dry air at 0° and 
760 mm. pressure. The liquid employed in the apparatus must in all 
cases be mercury. When the gas has been collected in the measuring 
tube, the other tubes are so placed that the mercury in the reduction- 
tube stands at 100, and also that the top of the mercury in the measur- 
ing-tube is level with that in the reduction-tube. The gases in 
both tubes are then under the same conditions, that is, the volume in 
each corresponds with that of the dry gas at 0° and 760 mm. 

As an example of the detailed application and the method, the 
apparatus for the estimation of nitrogen in organic substances may be 
described. In the accompanying figure A, B, and C represent the 


= 
= 
= 
4 


IA 


Il 


measuring, reduction, and pressure tubes respectively. The stop- 

cock g is best so constructed that A may be connected with the 

vessel h, or either of these with the side tube shown; the tube A 

should further be of exactly 50 c.c. capacity from the stop-cock to 

just below the side tube f. Acalculation is then made, once for all, 
VOL. LVI. 2y 
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to find what volume 100 c.c. of dry air at 0° and 760 mm. would 
occupy under the conditions of temperature and pressure existing at 
the time of the calculation, due allowance being made for the vapour. 
tension of the potash solution used in the analysis. A small drop of 
the latter is passed into B, and then the exact quantity of air found 
by the above calculation admitted and the stop-cock d closed.* A 
volume of air is thus once for all enclosed which, at 0° and 760 mm., 
must, in the dry state, occupy 100 c.c. 

Before commencing an analysis, the tube C is raised in order to 
fill A with mercury, and then exactly 50 c.c. of potash solution 
(sp. gr. 1:36) passed in; after which the analysis is conducted in the 
usual manner, the tube C being lowered to avoid any excessive 
pressure. When the gas has cooled, the tubes B and C, which are 
best held in spring clamps, are raised or lowered until the mercury 
in B stands at the 100th division. In this special case the mercury 
in A and B must not be brought to the same level, as allowance has 
to be made for the column of potash solution ik. If, as above 
suggested, 50 c.c. of solution having a sp. gr. of 1°36 (4th that 
of mercury) be taken, it is only necessary to fix a strip ofjpaper, J, on 
the tube B, in such a position that the distance from the 100th 
division to the top of the strip is equal to ;4th of the length of the 
column ik, and then to bring the mercury in A level with the top of 
the strip 2. (In ordinary working, this has proved quite easy of 
accomplishment, and does not require any previous practice.) The 
gases in A and B are then under exactly the same conditions, and the 
gas to be measured therefore occupies a volume equal to that of the 
dry gas at normal temperature and pressure. 

As soon as the reading has been taken, the stop-cock g is so placed 
that the spent potash can pass off through the side tube, and a fresh 
quantity of 50 c.c. added, the apparatus being then ready for a 
further determination. In place of the usual graduation in c.c., the 
unit of graduation may be made 0°798 c.c., which corresponds with 
0001 gram of nitrogen; in this case, the weight of nitrogen to 
0°0001 gram may be directly read off. 

In the application of this improvement to such instruments as the 
nitrometer, &c., where the gases are saturated with moisture, the gas 
enclosed in the reduction-tube must likewise be saturated, and in the 
few cases where dry gases are measured, it must be dried over 
sulphuric acid. In all cases where the gas is collected directly over 
mercury, the level of the latter in the tubes A and B must be the 
same, no such correction being necessary as in the case considered 
above. 

It is, of course, understood that the gases in A and B must have 
the same temperature, and when great accuracy is required, these 
may be surrounded by water, but in the majority of cases this is 
quite unnecessary. H. G. C. 

* This stop-cock may be replaced by a capillary tube, which is fused up when 
the necessary volume of air has been admitted. An accurately-ground and well 
greased stop-cock has, however, been found to hold equally well, and has the 
advantage that, if by chance gas of any kind should pass into B, the error may be 
readily corrected. 
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New Extraction Apparatus. By O. Kyérier (Zeit. anal. 
Chem., 28, 671—672).—This apparatus, whilst similar in principle to 
Soxhlet’s, is of much simpler construction. The outer tube, A, is 
fitted tightly into the cork of the flask. The inner tube, B, lies loose 
within A, the two being kept apart by the projections g,g. The 
syphon may be either a bent tube or a straight tube with a cap. 
The substance to be extracted is placed on a filter-bed of cotton-wool 


in the vessel B. The complete envelopment of the substance under- 
going extraction by the vapour of the solvent maintains the liquid in 
B at its boiling point, and the absence of external tubes renders the 
apparatus less liable to injury than that of Soxhlet. M. J. S. 


Rapid Detection and Estimation of Chlorine in Alkaline 
Thiocyanates. By C. Mann (Zeit. anal. Chem., 28, 668—669).— 
On mixing a thiocyanate with excess of copper sulphate and passing 
hydrogen sulphide, white cuprous thiocyanate is first precipitated. 
If the gas is stopped as soon as the precipitate begins to become 
brownish, and a further quantity of copper sulphate is added, the 
filtrate will be free from thiocyanate but will contain all the chlorine. 
For 5 grams of thiocyanate there should be used 20 grams of copper 
sulphate, each dissolved in 100 c.c. of water, with a subsequent addi- 
tion of 8 grams of copper sulphate in 40 c.c. of water. M. J. 8. 


Detection of Nitrogen in Organic Compounds. By E. 
Donate (Monaish., 11, 15—18).—The author finds that on heating 
organic compounds with excess of a saturated solution of potassium 
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hydroxide and powdered potassium permanganate, they are invariably 
partly converted into nitrous or nitric acid, which can be recognised 
by any of the usual tests. The reaction is exceedingly easy of appli. 
eation and very delicate : 0°03 to 0°05 gram of the nitrogen- compound 
being sufficient in all cases at present tried. A method for quantita- 
tively estimating nitrogen in organic compounds may probably be 
based on this method of detecting nitrogen. G. T. M. 


Phosphorus Trichloride and Oxychloride. By G. Denicis (/, 
Pharm. [5], 21, 216—217).—These two liquids are very similar in 
many of their properties, and a ready method of distinguishing 
between them is sometimes useful. If a good pinch of zinc powder is 
placed in a test-tube and one or two drops of the oxychloride are added 
(the zinc must be in excess), there is frequently an instantaneous 
production of flame; in all cases, on the addition of a little water, 
minute flames of hydrogen phosphide appear. With the trichloride, 
this reaction is not produced. é. %. 


Magnesia in Calcium, Hydrogen, and Sodium Phosphates. 
By Scutacpennavurren (J. Pharm. [5], 21, 99—102).—The calcium 
salt, whether in the form of spangles or as large, transparent 
crystals, is known to contain up to 4 per cent. of calcium sulphate as 
an impurity. Careful search also reveals the presence of magnesia. 
The selution of sodiuin phosphate as usually prepared also contains 
magnesia in the form of a soluble phosphate. Hence, when the 
sodium salt is to be used for the precipitation of magnesia, it is neces- 
sary to prepare a mixture of the phosphate with ammonium chloride 
and ammonia, and to let this remain 24 hours before use, to afford 
time for the ammonium magnesium phosphate to form and settle. 

§. %. 

Electrolytic Separations. By E. F. Smirn and L. K. Franke 
(Amer. Chem. J., 12, 104—112).—The solutions electrolysed con- 
tained usually rather less than 0°2 gram of each metal, and 44 grams 
of potassium cyanide in 200 c.c. of water; the current was usually of 
such a strength as to give 0°4 c.c. of mixed gases per minute in the 
water voltameter, and was allowed to pass for 16 hours. 

Cadmium from Cobalt.—The separation is quantitative, the cadmium 
being completely deposited, and quite free from cobalt. 

Cadmium from Nickel.—No good results were obtained, the depo- 
sited cadmium always containing nickel. 

Mercury from Zinc.—The mercury is completely deposited, and 
contains no zinc. 

Mercury from Nickel—The mercury is completely deposited, and 
the separation is quantitative. 

Mercury from Cobalt.—The results obtained at first were much too 
low, but when 3 instead of 4} grams of potassium cyanide were used, 
the mercury was completely separated. 

Silver from Copper.—The silver is completely deposited. Former 
attempts with a much stronger current had been unsuccessful. 

Silver from Zinc.—The silver is completely deposited. 

Silver from Nickel.—The silver is completely deposited. 
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Silver from Ovbalt.—The silver separates quantitatively if 3 grams 
only of potassium cyanide be used; with 43 grams it is not all 
deposited. 

Copper from Cadmium in presence of Sulphuric Acid.—The separa- 
tion of the copper was found to be quantitative when 10 or 15 c.c. of 
sulphuric acid (sp. gr. = 1°09) were present in about 200 c.c. of the 
solution, and the current gave 0°2 to 0°3 c.c. of mixed gases per 
minute. With a stronger current, cadmium was deposited along with 


the copper. C. F. B. 


Estimation of Lead in Tin. By Prrrox (J. Pharm. [5], 21, 
241—242).—An approximate method of estimating lead in tin consists 
in placing a drop of nitric acid on the tin, evaporating to dryness, and 
moistening the stain with potassium iodide solution. The intensity 
of the yellow coloration produced is supposed to give an indication of 
the amount of lead present in the tin. This is very misleading, as an 
experiment with Banca tin containing not more than 0°25 per cent. 
of lead shows, thus :—After evaporating off the acid, add some drops 
of water, then a little potassium iodide in powder, and quickly remove 
the excess of water by means of a pipette. A brown tint appears at 
once, due to the iodide, but after a few moments’ agitation, a magni- 
ficent, yellow colour appears, which would be variously estimated as 
indicating 25 to 30 per cent. of lead. The test is somewhat improved 
by evaporating the stain several times to dryness, water being added 
each time, moistening with water, and laying a piece of filter-paper 
over the spot, on the moist part of which the iodide is laid. There 
is thus obtained a tint without admixture; but in spite of these pre- 
cautions the depth of colour is always in excess of the lead really 


present. J. @. 
Estimation of Copper by converting the Sulphide into 
Oxide. By C. Hotrnor (Zeit. anal. Chem., 28, 680).—Quantities of 
about 02 gram of precipitated copper sulphide, filtered by suction, 
placed moist in the porcelain crucible, and ignited strictly according 
to Bunsen’s instructions, are, at a moderate temperature, entirely con- 
verted, with incandescence, into oxide. If previously dried, the pre- 
cipitate is partially converted into sulphate, and even after ignition 
for an hour at a temperature at which the crucible glaze fuses, traces 
of sulphate remain undecomposed. M. J. S. 


Volumetric Estimation of Copper. By A. Erarpand P. Lesrau 
(Compt. rend., 110, 408—410).—The estimation of copper by the action 
of stannous chloride on a strongly acid solution of cupric chloride is 
made difficult by the comparatively feeble colour of the cupric solu- 
tion. Cupric bromide in presence of concentrated hydrobromic acid, 
however, has adeep purple colour, probably due to a hydrobromide of 
the cupric bromide (compare Denigés, Abstr., 1889, 747), and if this 
is gradually mixed with a solution of stannous bromide or chloride 
im concentrated hydrobromic acid, the disappearance of the colour, 
owing to the reduction of the cupric salt, gives a sharply defined end 
reaction. 

2y23 
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The solution of the copper salt must be concentrated and mixed 
with excess of concentrated hydrobromic acid. Care should be taken 
to avoid unnecessary contact with air during titration, in order that 
the cuprous bromide may not be reoxidised, but it is not necessary to 
operate in an atmosphere of carbonic anhydride. A solution of 
stannous chloride in concentrated hydrochloric acid free from iron 
may be used instead of the solution in hydrobromic acid. The 
stannous solution must be titrated from time to time with a standard 
solution of copper. C. H. B. 


Estimation of Mercury. By J. Votnarp (Annalen, 255, 255— 
256).—See this vol., p. 565. 


Separation and Estimation of Tin and Titanium, with 
special reference to the Analysis of Silicates. By A. Hitcer and 
H. Haas ( Ber., 23, 458—461).—The method of separation of tin and 
titanium given in this paper depends on the fact that when a mixture 
of stannic and titanic acids is acted on by hydrogen at a low red 
heat, only the former is reduced. After allowing the mixture to cool 
in the atmosphere of hydrogen, the tin may be extracted by boiling 
the mixture with 20 per cent. hydrochloric acid. The tin in the 
filtrate is then precipitated by hydrogen sulphide, the precipitate 
reduced by hydrogen, and oxidised by nitric acid to stannic oxide. 
The titanic acid is fused with 10 parts of potassium carbonate in a 
platinum crucible, treated with about 200 c.c. of water, and concen- 
trated sulphuric acid added, drop by drop, until the potassium hydro- 
gen titanate is completely dissolved. ‘T'he solution is then neutralised 
with sodium carbonate, 2 grams of concentrated sulphuric acid again 
added, and the whoie diluted to 400 c.c. After boiling for six hours, 
the titanic acid separates completely, and is collected, washed, ignited, 
and weighed. 

In analysing minerals containing these acids, the finely powdered 
substance is mixed with water to form a thick paste, dilute sulphuric 
added until a thin liquid is obtained, and then fuming hydro- 
fluoric acid, to eliminate silicic acid. The evaporated solution is 
treated with water, neutralised, 2 grams of sulphuric acid added, and 
the solution diluted to 400 c.c., boiled for six hours, and the precipi- 
tated stannic and titanic acids separated as previously described. 
The titanic acid precipitate sometimes contains iron, which may 
be removed by a second reduction in hydrogen and extraction with 
20 per cent. hydrochloric acid. H. G. C. 


Separation of Vanadic and Tungstic Acids. By C. FrispHEm™ 
(Ber., 23, 353—357).—Great difficulty is experienced in the separa- 
tion of vanadic and tungstic acids, especially in the analysis of 
vanadotungstic acid. Methods have been suggested by Gibbs (Abstr., 
1884, 713) and by Rosenheim (Abstr., 1889, 762), neither of which 
are very convenient or accurate, and the author has therefore devised 
the following method, which gives satisfactory results. The con- 
centrated solution of the salt is heated in a porcelain dish on the 
water-bath, a concentrated solution of mercurous nitrate, as neutral 
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as possible, added until the precipitate formed settles down well, and 
the free acid removed by digestion with mercuric oxide. The pre- 
cipitate is collected, washed with water containing mercurous 
nitrate, and then, as far as possible, washed back into the dish, and 
evaporated until the whole becomes thick. It is next carefully tritu- 
rated with very concentrated hydrochloric acid, warmed for five 
minutes on the water-bath, by which means the whole of the vana- 
dium is converted into vanadyl! chloride, and almost all the tungstic 
acid and mercury salts go into solution. The precipitate adhering to 
the filter-paper is also dissolved in hydrochloric acid and added to the 
above solution. On the addition of water, tungstic acid separates 
almost entirely, leaving vanadium and mercury in solution. After 
remaining for 24 hours, the precipitate is collected, washed with water 
containing smal] quantities of hydrochloric acid, dried, and ignited in 
a porcelain crucible, pure tungstic acid being obtained. 

To isolate the vanadium, the solution is heated to 80°, hydrogen 
sulphide passed in until all the mercury is precipitated, the filtrate 
evaporated on the water-bath, oxidised with nitric acid, and again 
evaporated, this operation being repeated at least twice. The hy- 
drated vanadic acid is dissolved in water containing nitric acid, 
evaporated in a platinum dish, the slight residue in the porcelain dish 
being dissolved in one or two drops of ammonia and added to the 
main portion; after evaporation, it is dried at 120° and heated in 
presence of air, but at first not sufficiently to cause fusion. The 
reddish-brown, crystalline vanadic acid obtained still contains 0:1 to 
02 per cent. of tungstic acid, which may be estimated by treating the 
contents of the dish with dilute sulphuric acid and sulphurous acid, 
washing the residue with very dilute sulphuric acid and igniting. 
The vanadium solution may be evaporated, heated to drive off the 
sulphuric acid, and then ignited as before. 

In the filtrate from the mercury salts, the dissolved mercury may be 
precipitated by hydrogen sulphide and the alkalis determined in the 
filtrate, the acid sulphate being converted into normal sulphate by 
Kriiss’s method (Ber., 20, 1682). 

For the analysis of metatungstates by this method, these must 
previously be converted into ordinary tungstates by repeated evapora- 
tion with ammonia. Lead and silver salts are best decomposed by 
dilute solutions of chlorides of the alkali metals, and the remaining 
metallic salts by repeated fusion with sodium potassium carbonate, 
the aqueous extracts being neutralised with acetic acid and treated 
as above. The reagents employed must, of course, be pure, as any 
non-volatile impurity would remain in the vanadic acid, and cause the 
results to be inaccurate. a. @. G, 


Water Analysis. By L. Vienon (Bull. Soc. Chim. [3], 3, 2—4; 
compare Abstr., 1889, 1035).—Referring to his already published 
method, the author states that the distilled water used in making the 
test solutions should be boiled immediately prior to use, as otherwise 
the results are falsified by the carbonic anhydride dissolved therein 
(5 c.c. per litre). The precipitation of dissolved carbonates is best 
attained by ebullition in a porcelain or platinum dish for 15 minutes; 
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glass vesse!s should not be employed, since these determine an 
alkaline reaction. Any loss in volume resulting from this operation 


should be made up by the addition of previously boiled distilled 
water. T. G.N. 

Estimation of Potassium and Humus in Soils. By J. Ratuiy 
(Compt. rend., 110, 289—291).—The estimation of potassium is based 
on the fact that potassium phosphomolybdate is almost insoluble in 
water, whilst the phosphomolybdates of magnesium, sodium, calcium, 
iron, and aluminium are more or less soluble. The weight of the 
phosphomolybdate is 19 times as great as that of the potassium which 
it contains. 

100 grams of ammonium molybdate, dissolved in a small quantity 
of water, is mixed with a solution of 6°5 grams of ammonium phos- 
phate. Aqua regia is added, and the liquid is heated with succes- 
sive additions of small quantities of aqua regia until the precipitated 
phosphomolybdate is completely dissolved. The liquid is then 
evaporated to dryness at 70°, and the residue treated with 400 c.c. of 
water and 5 c.c. of nitric acid, and the solution filtered. 

A liquid for washing the precipitate is prepared by dissolving in 
1000 c.c. of water 20 grams of sodium nitrate, and adding 2 c.c. of 
nitric acid, 20 c.c. of the phosphomolybdic solution, and 1:2 c.c. of a 
solution of 80 grams of potassium nitrate in 1000 c.c. of water. The 
liquid is heated, the precipitate allowed to settle, and the clear liquid 
decanted off. 

A quantity of the soil containing about 15 milligrams of potassium 
oxide is dissolved in the usual way, and the greater part of the 
calcium, iron, and aluminium is separated. The substances left in 
solution are converted into nitrates, the liquid concentrated, acidified 
with nitric acid, mixed with 4°0 c.c, of phosphomolybdic solution for 
every 10 milligrams of potassium oxide present, and evaporated to 
dryness at 50°. 

The residue is washed with 60 c.c. of the special solution and 
filtered through a tared filter, a counterpoise filter being washed with 
an equal volume of the wash-liquid. The precipitate is dried at 50° 
and weighed ; wt. of ppt. X 5°2/100 = wt. of potassium oxide. 

Humus in solution can be estimated by means of J. H. Smith’s 
modification of the permanganate process. 10 c.c. of a solution of 
16 grams of anhydrous manganese sulphate per litre is mixed with 
10 c.c. of a sciution of 10 grams of potassium permanganate per litre 
in a flask holding 250 c.c., and heated until the liquid is colourless 
and manganese peroxide is precipitated. Now add 100 c.c. of water, 
and 4 ¢.e. of a solution of sulphuric acid containing 150 grams of the 
monohydrate per litre, and then an exactly measnred quantity of the 
humus solution, prepared by treating the soil with sodium hydroxide 
in the ordinary way. The quantity of bumus must not be more than 
sufficient to reduce half the manganese peroxide present. Boil gently 
for eight hours in a reflux apparatus. Dissolve the unaltered 
manganese peroxide in a measured excess of decinormal oxalic acid, 
and determine the excess of oxalic acid by means of a standard solu- 
tion of permanganate containing 1 gram per litre. The result gives 
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the quantity of humus in terms of oxalic acid, and from this the pro- 
portion of oxygen required for the complete oxidation of the humus 
can be calculated. The author gives an empirical table for the con- 
version of the oxalic acid equivalent into the corresponding quantity 


of humus. C. H. B. 


Estimation of Petroleum in Turpentine. By W. M. Burton 
(Amer. Chem. J., 12, 102—104).—A balloon flask of 750 c.c. capacity 
is connected with a reflux apparatus, and also fitted with a drop 
funnel; 300 c.c. of fuming nitric acid (sp. gr. 1°4) is placed in the 
flask, and 100 c.c. of the turpentine to be tested is measured into the 
funnel. The flask is surrounded with cold water, and the turpentine 
is allowed to drop slowly into the nitric acid, when a violent action 
takes place, the turpentine being oxidised to various fatty and 
aromatic acids which are soluble in water, whilst the petroleum is 
scarcely affected. When the action is over, the contents of the flask 
are transferred to a large separating funnel, and treated with succes- 
sive portions of hot water; the residual petroleum is measured, and 
represents the amount of the adulteration of the sample. Moderately 
accurate results may thus be obtained. C. F. B. 


Impurities in Commercial Alcohol. By H. Bornrricer (Zeit. 
anal. Chem., 28, 670; compare Abstr., 1889, 552).—When a crude 
spirit, diluted to 30 per cent., is shaken with chloroform, the latter 
takes up amyl alcohol, acetal, aldehyde, and isobutyl alcohol, but 
leaves undissolved ethyl alcohol, acetic acid, normal propyl alcohol, 
and tertiary butyl alcohol, all of which may be present. Normal 
propyl alcohol is readily soluble in water, and leaves an agreeable 
fruity odour when rubbed on the hands. Isobutyl alcohol dissolves 
with difficulty, requiring 10 parts of water; it gives an unpleasant 
odour of fusel oil to the hands. If present in large proportion in 
alcohol, it produces a raspberry-red colour when 10 c.c. of the spirit 
is mixed with 3 drops of concentrated hydrochloric acid and 10 drops 
of aniline. M. J. 8. 


Mercury Nitrate as a Test for certain Aromatic Com- 
pounds. By P. C. Piuace (Arch. Pharm. [3], 28, 9—22).—The 
author has shown (this Journal, 1873, 533) that mercuric nitrate 
and the mercurous salt, as well as mixtures of the two salts, in 
presence of a very small quantity of nitrous acid, gives a red colora- 
tion with phenol. LE. Millon (Compt. rend., 48, 40) proposed the 
mixed salts as a test for albumin. R. Hoffmann (Annalen, 11, 123) 
proposed the same reagent as a test for tyrosine, but overlooked the 
necessity of a little nitrous acid. In the paper above cited, the 
author stated that the reagent was not only a test for phenol, but 
generally for those aromatic compounds containing a hydroxyl-group 
in the benzene nucleus. The present paper records the action of the 
test on 150 compounds, and the work is still in progress. It is, 
however, at this stage remarked that (1) the benzene-derivatives 
which do not contain hydroxyl do not give the reaction, or only give 
it after reactions which introduce derivatives containing hydroxy]; 
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(2) benzene-derivatives with a hydroxyl-group in the nucleus give 
the reaction. To this rule there are some exceptions, as the reaction 
is hindered when one or more of the hydrogen-atoms of phenol are 
replaced by other elements or by carbon-free radicles (for instance, 
Cl, Br, I, NO, NO, &c.). The reaction holds when the replacing 
radicle contains carbon. J. T. 


Estimation of the Mineral Matter in Sugar. By J. v. Groserr 
(Chem. Centr., 1889, ii, 994; from Neu. Zeit. Rub.-Zuck.-Ind., 23, 
181—182).—The author finds that the incineration of sugar may be 
assisted by the addition of oxalic acid, much in the same way that 
sulphuric acid assists this process. 

The use of oxalic acid removes the objection to that of sulphuric 
acid, namely, the conversion of all the mineral matter into sulphates. 
If certain parts of the charred mass appear to glow less than the 
main portion, a little more oxalic acid may be thrown over these, 
which assists the combustion. J. W. L. 


Estimation of Wood Fibre in Paper. By R. Goprrrroy and 
M. Couton (Zeit. anal. Chem., 28, 738—739).—Wood fibre, when 
boiled with a dilute solution of auric chloride, precipitates 14°285 
parts of gold per 100 of purified, dry wood fibre. Cellulose has no 
such reducing action. To examine a paper, the weighed sample is 
treated first with cold, then with boiling water, for the removal of 
the size, then with a boiling solution of tartaric acid in 80 per cent. 
alcohol to dissolve out alumina, washed, dried, and extracted with 
alcohol and ether, and then treated with the gold solution. 

M. J. S. 

Estimation of Uric Acid in Urine by means of Sodium 
Hypobromite. By Bayrac (Compt. rend., 110, 352—353).— 
Evaporate 50 c.c. of the urine on a water-bath, precipitate the uric 
acid by addition of 5 or 10 c.c. of hydrochloric acid of 20 per cent., and 
wash with alcohol in order to remove urea and creatinine. Dissolve 
the uric acid in a small quantity of sodium hydroxide solution and 
heat to 90° or 100° with 15 ¢.c. of a concentrated solution of sodium 
hypobromite. C. H. B. 


Milk Analysis. By B. F. Davenport (Analyst, 1889, 209—210).— 
For the estimation of total solids and fat, the milk is evaporated in flat- 
bottomed platinum basins, which for 5 grams of milk have a diameter 
of 24 inches at the bottom, thus giving a surface of 1 square inch for 
the residue from each gram of milk. With a residue of this thickness, 
the fat can be completely and readily extracted by boiling light 
petroleum, and its amount is known from the loss. It is recommended 
that the evaporation should be performed on a water-bath with closed 
top, as the absence of steam from the neighbourhood of the basins 
assists the evaporation materially. After weighing the butter-free 
residue, it is ignited in the same capsule for the em a4 ag 

Description of an Apparatus for drying Fodders containing 
Drying Oils. By O. Forrsrer (Landw. Versuchs-Stat., 37, 5/— 
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62).—The percentage of oil obtained from foods containing drying 
oils is generally too low, because of the oxidation caused by drying 
the substance at a high temperature. The author has designed a 
drying apparatus which avoids oxidation, and which is here fully 
described. It consists of two chambers, the outer one holding water 
and hermetically sealed above, the only communication with the 
interior being that necessary for the water supply ; the inner chamber 
is closed by a lid resting on a rim holding Wood’s fusible metal, so that 
this chamber is also hermetically sealed. A pipe passes through the 
lid and conveys coal gas, which, passing out at the side near the 
bottom, supplies the burner for heating the water. 

There are one or two modifications of this general design which 
can be used under varying circumstances; drawings are given of the 
various parts. EK. W. P. 


New Apparatus for the Analysis of Oils. By F. Juan (Chem. 
Centr., 1889, ii, 1O7O—1071; from Mon. Sci., 34, 1211—1216).—For 
the determination of the melting point of fats, the author has con- 
structed an apparatus in which an electric circuit is completed as 
soon as the fat melts. For this purpose, the fat, in the liquid state, is 
run into a J-tube and allowed to solidify. While still liquid, two 
platinum wires connected with the battery are passed one down each 
limb of the tube until they are opposite to each other. When the fat 
is solid, a little mercury is poured on to its surface in one limb. The 
tube is placed in a vessel of water, in which also the thermometer 
stands. The water is warmed carefully by means of a lamp placed 
underneath, and as soon as it is sufficiently hot to melt the fat, the 
mercury falls to the bottom of the (J-tube, and connects the ends of 
the two wires with each other, thereby completing the circuit. In 
this there is also a bell placed, which indicates the exact moment 
when the fat melts. 

For the determination of the amount of heat developed on mixing 
oils with sulphuric acid, the author has also constructed an apparatus. 
It consists of three parts. The innermost is a small, cylindrical bottle, 
having an internal tube from close to the bottom and reaching 
through the side near the top. By blowing through a mouth-piece, 
this bottle may be entirely emptied of its contents, which are thas 
forced through this internal tube into the next vessel. The latter is 
a beaker which contains the oil. The third part of the apparatus is 
a brass jar, in which the second vessel is placed, the space between 
the two being filled with wadding, as a non-conducting material. 
When making a determination, 15 c.c. of the oil is placed in the 
middle vessel, and 5 c.c. of concentrated sulphuric acid in the inner- 
most one. The liquids are then brought to a temperature of 30° and 
vessels 1 and 2 placed in the brass outer vessel. The acid is now 
blown out of the innermost into the middle vessel, and the mixing 
performed by means of a thermometer. 

For the determination of the index of refraction, the author has 
constructed a refractometer, in which the refractive effect of the oil 
under examination affects the size of the shadow in the field, which 
shadow is caused by the refractive power of a standard liquid or oil. 
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A scale is adapted so that the extent of alteration in the size of the 
shadow-half of the field may be recorded. J. W. L. 


Estimation of Quinine in Quinine Tannate. By S. Nevmayy 
(Zeit. anal. Chem., 28, 663—668).—On examining, by Orrillard’s 
method, some specimens of quinine tannate known to contain 25 to 
30 per cent. of the alkaloid, only about 7 to 13 per cent. was found. 
This results partly from the imperfect extraction by alcohol of the 
quinine contained in the residue uf the evaporation with lime, and 
partly from the solubility of the alkaloid in the potash employed to 
throw it down for weighing. The following method is proposed for 
technical purposes; it gives results which are about 3 per cent. above 
the truth:—2 grams of the powdered tannate is well shaken in a 
stoppered cylinder with 20—25 c.c. of aqueous potash of specific gravity 
1:24. Care must be taken that the tannate does not adhere to the 
glass. Water is then added to make up to 60—80 c.c., and then 
100 c.c. of ether, accurately measured. The cylinder is immediately 
closed and vigorously shaken. When the two liquids have separated, 
there must be no solid particles visible in either layer. 50 c.c. of the 
ethereal layer is taken out with a pipette and evaporated in a weighed 
beaker, the quinine being finally dried at 100° and weighed. An 
estimation can be completed in 1} hours. M. J. S. 


Estimation of Chlorophyll in Leaves and in Extracts. By 
Tscuirscu (Chem. Centr., 1889, ii, 996—997; from Pharm. Central- 
halle, 30, 611—614).—For the estimation of chlorophyll in leaves, a 
piece of leaf, cut as square as possible, is measured and then extracted 
with alcohol. The solution is acidified with one drop of hydrochloric 
acid, diluted to a certain volume, and a portion is then filled intoa 
tube to the depth of 10 mm. Im a second such tube, a standard 
solution of phyllocyanic acid in alvohol is placed, and the absorption 
spectra of the two solutions are compared by means of the spectro- 
scope described by the author. The thickness of the standard solution 
is varied until band I appears of the same strength in each spectrum. 
In the case of the liquid under examination having a thickness of 
10 mm., this band should appear faint; if the thickness be increased 
to 15 mm., it will appear dark in the middle, and band II will be just 
perceptible. 

The standard phyllocyanic acid is prepared from grass by extract- 
ing with water and alcohol, and, after evaporating, the residue is 
warmed with hydrochloric acid. The beautiful, blue solution thus 
produced is phyllocyanin. It is filtered, the filtrate poured into water, 
the precipitate thus produced washed with water, and purified by 
treatment with alcohol, ether, and chloroform. It combines with zinc 
and copper. =e 

The zinc salt may be used as a means of quantitatively determining 


the chlorophyll, the zinc precipitate containing 11:07 per cent. of the 
metal. J. W. L. 


General and Physical Chemistry. 


Refractive Indices of Saline Solutions. By B. Watrtsr 
(Compt. rend., 110, 708—709).—The author’s experiments (this vol., 

. 202) lead him to the conclusion that the refractive power of salts 
of the type M’SO, is 1°5 times as great as that of salts of the type 
M’,SO,, and three times as great as that of salts of the type M’Cl, a 
result essentially different from that obtained by Doumer (this vol., 
p. 433). C. H. B. 


Anomalous Rotatory Dispersion in Iron, Cobalt, and Nickel. 
By W. Lopacn (Ann. Phys. Chem. [2], 39, 347—360).—Previous 
researches on the electromagnetic rotation of thin films of iron, &c., 
were directed principally to the determination of the maximum rota- 
tion and its dependence on the strength of the magnetic field. Kundt, 
in the course of his investigations, noticed that the dispersion in the 
case of iron was apparently anomalous, and the author, in the present 
‘paper, confirms this observation. The prism he employed was a 
direct-vision Wernicke liquid prism, and sunlight was always used in 
the experiments. The intensity of the magnetic field was 15,000 c.g.s. 
units, a strength sufficient to give the maximum rotation for the 
three metals investigated. The metallic films were -deposited on 
glass plates either chemically or by electrolysis, and their thickness 
was estimated photometrically from the absorption they produced. 
They varied from 30 x 10-7 cm. to 100 x 107 cm. ‘The results 
obtained are given below for the different wave-lengths as the simple 
rotation calculated for 1 cm. thickness— 


Lia. N. FR, G. 
223,000 195,000 145,000 122,000 
185,000 164,000 150,000 143,000 

96,300 75,200 64,300 57,000 


It is apparent from these values that the rotatory dispersion, not 
only of iron, but also of cobalt‘and ‘nickel, is anomalous. J. W. 


Dispersive Power of Aqueous Solutions. By P. Barsier and 
L. Roux (Compt. rend., 110, 457—460 and 527—532; compare 
Abstr., 1889, 805).—Examination of solutions of sodium, potassium, 
and barium chlorides, barium bromide, cadmium iodide, lead nitrate, 
chloral hydrate, sugar, citric acid, and aniline hydrochloride, with 
degrees of concentration varying from 8 per cent. to saturated solu- 
tions, showed that the dispersive power is a simple function of the 
concentration, but this does not hold for dilute solutions. 

In solutions above a certain concentration, the excess of dispersive 
power, B, over that of pure water, b, is proportional to the quantity of 
dissolved substance, p, or B — b = Kp, K being a constant character- 
istic of each substance. 

VOL. LYI, 22 
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The value of the specific dispersive power B/d varies but little with 
the concentration, and is practically the same for all the substances 
examined, the minimum being 0°310 and the maximum 0°396. In 
the case of salts with a high dispersive power, however, the value ig 
somewhat different. 


If M is the molecular weight of the substance, B bv represents 


the molecular increase of dispersion, and is obtained by multiplying 
M into the coefficient K, which is constant for each substance. The 
mean value for chlorides of the type MC1 is 0-020, the extremes being 
0021 and 0-019 ; for chlorides of the type M’Cl,, the mean value is 
0°044, the extremes being 0°050 and 0°038. 

It follows that there is @ simple relation between the relative dis. 
persive power of @ compound in solution: and its.chemical type and 
molecular weight. C. H. B. 


Structure of the Line Spectra of the: Elements. By J. R. 
Ryppere (Zeit. physikal. Chem., 5, 227—232).—The author, from a 
study of the wave-numbers (nm =-10°\~', where \ is expressed in 

ngstrém’s units) of the spectra of the elements belonging to the 
first three groups of the periodic system; arrives at the following 
generalisations :— 

1. The “long” lines in the spectra form pairs and triplets possess- 
ing the property that the wave-numbers of the corresponding com- 

nents differ by a constant quantity, », foreach element. Groups I 
and III have only double lines; Group II has triplets in addition. 

2. The corresponding components of the pairs form series whose 
wave-numbers are functions of the successive natural numbers. 
Hach series may be approximately represented by the equation 


n = Mh — im + pt N, is a general constant for-all elements and 
pe 

all series ; m) and » are constants for the special series; and m is the 
number in the series of the member considered. There are three 
kinds of series—principal, sharp (well-defined), and diffuse (ill- 
defined). The principal series form the most vivid lines in the 
spectra, and only occur in the first. periodic group; next come the 
diffuse (really double) lines; and, lastly, the sharp lines. In the 
several groups the highest members are the weakest, as they are also 
in each series. 

3. Series of the same group (diffuse or sharp) have the same value 
for «; and series of the same order (lst, 2nd, and 3rd) have in the 
various groups the same value of m. A notation is given for the 
whole system of vibrations. 

4. The wave-lengths and wave-numbers of the corresponding lines, 
and also the values of the constants (v, m, «) of the corresponding 
series are periodic functions of the atomic weights of the elements. 

From the spectra of the neighbouring elements in the periodic 
system, the author calculates the wave-lengths of the lines of 
-gallium, and finds a satisfactory agreement with the lines actually 
measured. He finally draws attention to the incompatibility of 
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his results with lLockyer’s views as to the dissociation of the 
elements. J. W 


Absorption Spectra of Oxygen. By G. D. Liverne and J. 
Dewar (Proc. Roy. Soc., 46, 222—230; compare Abstr., 1889, 1).— 
This is a continuation of the anthors’ experiments on the absorption 
spectra of oxygen and its compounds. The presence of nitrogen 
seems to reduce the absorption produced by oxygen of given tension. 
Variations of temperature (—100° to 100°) had very little effect on 
the absorption. Liquid oxygen was found to be equally constant 
with:change of temperature, the bands above C, D, and F remaining 
the same for a range of temperature from —181° to above the critical 
temperature, so that liquid and gaseous oxygen have the same 
absorption spectra. The persistence of the absorption during con- 
densation is:remarkable, since the absorption spectrum is entirely 
changed: when: oxygen combines chemically. An examination of 
ozone gave only a general absorption with four faint bands at wave- 
lengths 1662, 1752, 1880, and 1990. The diffuse bands of oxygen 
at high pressures- may: be due to the presence of more complex 
molecules such as QO,,. or to the constraint which the molecules 
experience during their encounters. With rise of temperature there 
is a slight weakening of the diffuse bands, a fact which supports the 
first hypothesis. The authors have re-examined the absorption 
spectrum of nitric peroxide, and confirm the conclusion of Bell 
(Abstr., 1885,.949) that this substance in the form of the molecule 
N,0,, whether liquid or gaseous, effects only a general absorption, 
and that the selective absorptions are due to the presence of the 
molecular form: NQ,. H. K. T. 


Maximum Polarisation of Platinum Electrodes in Sulphuric 
Acid. By C. Fromme (Ann. Phys. Chem. [2], 39, 187—200).—Con- 
tinuing his researches on the polarisation of platinum electrodes in 
sulphuric acid (Abstr., 1888, 390; this val., p. 316), the author has 
studied the influence of the-size of the electrodes on the polarisation. 
Electrodes of two different sizes were therefore.employed, the first 
being foil of 1 sq. cm. surface and the second wire 0°3 cm. in Jength 
and 0°025 cm. in diameter, presenting a surface of 0:015 sq.cm. In 
order to overcome the difficulty arising from the fact that a small 
cathode becomes platinised in the course of the experiments, the 
cathode in every case, whether small or large,.was coated with a 
thick layer of platinum black. 

The experiments show that the polarisation alters rapidly with the 
size of the electrodes, increasing as the size of the cathode or of the 
anode decreases. Indeed, in very dilute solution, if a small cathode 
be taken, a polarisation value of 3°72 volts can be reached, using a 
large anode. Alteration in the concentration of the acid has least 
effect when large electrodes are taken, the difference between the 
highest and lowest value being about 0°78 volt, but if one or both 
of the electrodes are small, the greatest difference in the polarisation 
reached is very nearly double this number. If the electrodes are 


both small and the concentration of the acid be varied from 0 to 44 
222 
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per cent., polarisation will be found at a maximum of 3°87 volts ina 
32 per cent. solution, but with a 47 per cent. solution, it reaches its 
greatest attainable value of 5°5 volts. H. C€. 


Galvanic Polarisation of Platinum Electrodes in Dilute 
Sulphuric Acid with High Current Density. By F. Ricnar 
(Ann. Phys. Chem. [2], 39, 201—235). The author describes a 
method for measuring ‘the polarisation after the polarising current 
has been interrupted, making use of the Helmholtz pendulum con. 
tact breaker. He finds that, employing platinum electrodes of small 
surface, the polarisation in dilute sulphuric acid never attains a value 
of rore than 2°5 Daniells. The highest values were obtained for an 
intensity of about ‘0°001 -ampére, whereas greater intensities gave 
smuller values for the polarisation, for instance, 2°4 Daniells with 
0'4 ampére. This decrease is probably caused by heating of the 
solution. In the latter case also quantities of ozone, hydrogen per- 
oxide, and persulpburic acid are formed, whereas not in the former, 
but it is evident that these domot exercise avy great influence on the 
polarisation. H. C. 


Electrical Conductivity of Air due to the Formation of Ozone, 
By J. Exsrer and H. Gerre. (Ann. Phys. Chem. [2], 39, 321—331). 
—From the fact that the air in the vicinity of a bunsen flame is 
charged with ozone and conducts electricity, the authors were led 
to examine the electrical properties of the air enveloping a stick of 
moist phosphorus ‘undergoing slow oxidation with formation of ozone. 
They found that the process of ozonising:here also determined a similar 
assumption of conductivity by the air, but could not prove an electro- 
motive force to be connected with it. .The mere presence of ozone is 
not sufficient te impart conductivity ‘to air, nor does the formation of 
solid particles of ummonium nitrite in the neighbourhood of the 
phosphorus exert any appreciable effect. When the formation of 
ozone is hindered by-the presence of the vapour from oil of turpentine, 
the electric conductivity at-once disappears. 

Ozone was observed ‘by the authors to be formed when a stream of 
air was ‘passed over a platinum wire heated to whiteness by means 
of an electric current (compare Dewar, Roy. Inst., June 8, .;<" 

J. W. 

Electrical Conductivity of some Solutions at Temperatures 
between 18° and 100.° By E. Krannuats (Zeit. physikal. Chem. 
5, 250—258).—The apparatus used was ‘similar to that-described by 
Ostwald (Abstr., 1889, 4). The solutions examined were those of 
the chlorides and nitrates.of sodium, potassium, and barium ; potas- 
sium bromide, chlorate, and ferrecyanide.; the sulphates of sodium 
and magnesium, and hydrochloric acid. The concentrations of the 
solutions varied from 1 gram equivalent per litre to 1 gram equiva- 
lent per 1000 litres. The results show that the higher the tempera- 
ture the greater the increase in the molecular conductivity with 
rising dilution. The mean temperature coefficients are calculated for 
various dilutions, as also the values of «,, the conductivity for m- 
finite dilution at the temperatures 18°, 50°3°, 82°, and 99°4°. The 
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quotient u,/,, 18 found to decrease somewhat with rising temperature, 
from which the author concludes that the influence of temperature on 
the degree of dissociation of electrolytes which, at ordinary tem- 

ratures and in moderately concen'rated solutions, are strongly 
dissociated, is only slight. The great increase in conductivity with 
the temperature is to be explained by the decrease in the viscosity of 
the solution. The author finally calculates the heats of dissociation 
by the method given by Arrhenius (Abstr., 1889, 1044), but his 
results are altogether at variance-with those of the latter. . 

. 0, 


Electrical Conductivity of Phenols and Hydroxybenzoic 
Acids. By D. BertueLor (Compt. rend.,.110; 703—705). The 
solutions contained 0°01 gram-equivalent of the salts, &c., per litre, 
and the measurements were made with Lippmann’s electrometer. 
The three hydroxybenzoic acids have different conductivities, the 
resistance increasing in the.order ortho-, meta-,,para-. The conduc- 
tivity of the parahydroxybenzoic acid is practically identical with 
that of benzoic acid. When the acids are treated with 1 equivalent 
of sodium hydroxide, the numbers obtained. are: approximately the 
same in all three cases; the reduction of conductivity is ? for the 
ortho-acid, 32; for the meta-acid, and % for the para-acid.. When a 
second equivalent of the: alkali is added, the conductivities of the 
meta- and para-derivatives remain practically the same, but differ 
considerably from that of benzoic acid, since the second eqnivalent of 
alkali exerts an appreciable effect. A third equivalent exerts a 
smaller but still appreciable influence.. 

In the case of the ortho-acid (salicylic: acid):the second and third 
equivalents of the alkali produce less effect than. with the meta- and 
para-derivatives. The maximum difference in the case of salicylic 
acid is reached on addition of 1 equivalent of alkali, but in the case 
of the meta- and para-acids this maximum is given by the second 
equivalent. It follows that in the ortho-acid the phenolic function is 
less energetic than in the meta- and para-acids, a result which agrees 
with the thermochemical measurements of Berthelot and Werner. 

C. H. B. 


Development of Electricity and Heat in Electrolytes. By 
M. Puanck (Ann. Phys. Chem. [2], 39, 161—186).—Since the ions of 
an electrolyte are endowed with large electrostatic charges,.it follows 
that before the electromotive forces become active a certain finite 
determinable amount of free electricity must be formed in the solution. 
A calculation of the forces necessary to cause a movement of electricity 
inan electrolyte ismade in the present paper, starting with the assump- 
tion that in an electrolyte the ions are present in a fully dissociated 
condition. The passage of electricity from higher to lower potential 
gives rise to the development of heat, and the movement of the ions 
is also found to give rise to heating effects, since each ion carries a 
certain amount of heat with it, and, therefore, the accumulation of a 
number of ions in any particular portion of the solution will raise the 
temperature at that spot. H. C, 
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Electrolysis of a Mixture of two Salts in Aqueous Solution, 
By L. Hovutteviens (Compt. rend., 110, 637—640).— Aqueous soln. 
tions of zinc and copper sulphates were electrolysed (1) with varying 
intensity of current and a constant difference of potential between 
the two electrodes, and (2) with constant intensity of current and 
varying difference of potential. 

With a solution which contained, per litre, 37°5 grams of zinc and 
0968 gram of copper, the difference of potential being 6°94 volts, a 
variation from 0°0165 ampére to 0°0506 ampére caused a gradual in- 
crease in the ratio Zn/Cu from 115 to 5°64. With 48-1 gram of zine 
and 2°30 of copper per litre, and a difference of potential of 7 volts, 
an increase in intensity from 0°0104 ampére to 0°0365 gave an in. 
crease in the ratio Zn/Cu from 074 to 1°58. It is obvious that the 
proportion between ‘the deposited ions varies greatly with the in- 
tensity of the current, a result different from that obtained by Buff 
with hydrochloric and sulphuric acids. dt is probable, however, that 
the electrolysis of mixed zinc and copper sulphates is complicated by 
secondary reactions, and if it is assamed:that Buff’s law is true, but 
that secondary action*takes place between the deposited zinc and the 
copper sulphate, and is proportional to the time, it can be shown that 
the ratio Zn/Cu should inerease with the intensity of the current. 

With constant intensity of current, but a difference of potential 
varying from 3°25 to 655 volts, and from 2°85 to 5°26 volts, the ratio 
Zn/Cu remains the same except when the electromotive force ap- 
proaches the minimum at which brass is deposited. C. H. B. 


Electrochemical Effects on MagnetisingIron. By T. Anprews 
(Proc. Roy. Soc., 46, 176—193; compare Abstr., 1889, 92).—This is a 
continuation of the author’s researches.on the current produced when 
the opposite poles of two electrically connected magnets of approxi- 
mately equal strength are immersed in solutions of various chemical 
substances. The general results obtained were that the north pole 
became pusitive to the south pole. In the present investigation, the 
solutions were applied ‘to the upper ends of the magnets, as it was 
thought that the current produced in the previous experiments might 
have been due to the weakening of thesubmerged north pole, owing to 
its relation to the earth. It was found that the north pole was still 
positive, but that the-electromotive force was slightly less than before. 
In both cases it was frequently observed that the south pole became 


momentarily positive at the commencement of the experiment. 
H. K. T. 


Influence of Temperature on the Magnetism of Salts of 
Metals of the Iron Group. By P. Ptzssner (Ann. Phys. Chem., 
[2], 39, 336—346).—The variation of the specific magnetic co- 
efficient K = A/M, (A = magnetic attraction and M =intensity of 
field) with the temperature was investigated by a method depending 
on the torsion of a German-silver wire. Solutions of salts of metals 
of the iron group gave the following values for the constant 2 in the 
formula K= K, + at, the range of temperature considered being 


from 10° to 60°. 
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Ferric chloride........ a = —0°003542 + 0000043 
Nickel sulphate ....... a = —0°003571 + 0000014 
Cobalt nitrate ........ a, = —0°003544 + 0:000094 

a, = —0°003567 + 0000087 


These values are practically identical, so that we may take a= 
—0035554 + *0000124 as the general temperature coefficient for the 
above solutions. 

Solid salts, on the other hand, have different coefficients. Thus, 
for hydrated manganous sulphate, a = — 0°003114; for the salt dried 
at 250°, a = —0°00269; for cobalt sulphate dried at 250°, a= 
—0'00273. The variation of the magnetic coefficient of nickel sulphate 
dried at 250° cannot be expressed by K = Ky + at, but a sufficient 
approximation is obtained from the formula K = K,(1+at+ Bt), where 
in one series of experiments « = —0-001504 and 8B = —0°00003324. 

J. W. 

Allotropic Forms of Arsenic. By Brrruetor and Encet (Compt. 
rend., 110, 498—499).—Crystallised arsenic, and amorphous arsenic 
obtained by the reduction of arsenious acid by hypophosphorous acid, 
were dissolved in bromine-water ina calorimeter. The quantities of 
heat developed at 7° (As-= 75 grams) were as follows :— 


Crystallised arsenic ............ +8§3°0 Cal. 
Amorphous arsenic ........... +841 =,, 


These numbers are almost identical with that obtained by Thomsen 
with crystallised arsenic at 18°, namely 83°7 Cal. Both forms of 
arsenic develop practically the same quantity of heat when converted 
into the same compound. The difference is of the same order of 


magnitude as in the case of graphite and the diamond, or crystallised 
C. H. B. 


and amorphous sulphur. 


Combination of Sodium and Potassium with Ammonia. 
By J. Mourier (Compt. rend., 110, 518—520).—A_ theoretical dis- 
cussion of the observations of Joannis (this vol. p. 560). 


Thermochemistry ‘of Thiosulphates. By J. Foau (Compt. 
rend., 110, 522—523, 524-525, 571—573, 709—711).—See this vol., 
pp. 694, 790. 


Heat of Combustion of Rubidium. By N. Bexerorr (Chem. 
Centr., 1890, i, 308; from Bull. Acad. St. Pétersbourg, [2], 1, 173— 
175).—The value for the heat of formation of rubidium hydroxide 
was determined by introducing the molten metal into a glass tube of 
known calibre, and when solid, a certain length was cut out, thus 
enabling the weight to be calculated. The tube, with the metal, was 
introduced into the calorimeter. By this means the metal was pre- 
vented from taking fire, and the reaction proceeded gradually. The 
author obtained the result, 164800 cal., which is very nearly the 
same as that for the formation of potassium hydroxide. 

The heat of formation of rubidium oxide was determined by de- 
ducting the heat of formation of the hydroxide from the oxide, 
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from the heat of formation of the hydroxide from the metal. In 
order to prepare the oxide free from the peroxide, the mixed oxides 
obtained by oxidising the metal in absence of water were heated with 
sufficient metal to reduce all peroxide present to monoxide. The 
heat of formation of the hydroxide from the oxide was found to be 
69900 cal., from whicli the heat of formation of the oxide is (164800 
—69900) = 94900. The heat of oxidation of the metals of the 
alkalis decreases gradually from lithium to rubidium. 
J. W. L. 


Heat of Combustion of Organic Isomerides. By I. Ossiporr 
J. pr. Chem. [2], 41, 424—428).—The author compares the value for 
the heats of combustion of various. organic acids, which he has re- 
cently calculated and published (Compt. rend., 108 and 109), with 
the values obtained by Stohmann.(Abstr., 1889, 1097), and accounts 
for the differences in some cases. 

He also points out that if Q; and Q, are the heats of. combustion of 
two isomeric organic acids, Q, being greater than Q., k in the formula 
[(Q: — Q.)100] + % +S = k, will be.a constant in some cases, 
whilst in other cases it will be almost nil; thus,. for maleic and 
fumaric acids, k = 2°5; for teraconic and terebic acids, k = 2°3; for 
a- and f-diphenylsuceinic. acids, k = 2°4; for a-nitrocamphor and 
phenonitrocamphor; k = 2:6; and for methylmalonic and succinic 
acids, k = 2°2. A. G. B. 


Neutralisation Phenomena of Aluminium. and Beryllium 
Fluorides. By E. Perersen (Zeit. physikal. Chem., 5, 259—266).— 
Continuing his work on the heat of neutralisation of fluorides (this 
vol., p. 1), the author finds the heat, of neutralisation of aluminium 
hydroxide with hydrofluoric acid to be 3 x 23415 cal.; the difference 
between this and that with hydrochloric acid being 3 x 4773 cal. 
The avidity of hydrofluoric acid towards aluminium: hydroxide is three 
times as great as that of hydrochloric acid—as in the case of ferric 
hydroxide. The heat of neutralisation of beryllium hydroxide is 
given as Be(OH),,2HFAq = 19683 cal. H. C. 


Heat of Hydration of Maleic Anhydride. By I. Ossirorr 
(Compt. rend., 110, 586—588).—The dissolution of solid fumaric acid 
(116 grams) in dilute potash develops + 20°5 Cal.; the dissolution 
of solid maleic anhydride in dilute potash develops + 31°6 Cal. 
Gal and Werner have shown that the heats of neutralisation by soda 
of fumaric and maleic acids in solution are practically identical. 
Assuming that the same equality holds for neutralisation with potash, 
it follows that the hydration of maleic anhydride with formation of 
maleic acid develops + 9°6 Cal. If, on the other hand, fumaric acid 
is formed, the heat of hydration would be + 11°1 Cal. The difference 
1'5 Cal., identical with the difference between the heats of dissolution, 
is too small to determine intramolecular changes when once hydra- 
tion has commenced. It may become operative, however, if hydra- 
tion is accompanied by exothermic changes, as in the action of a 


dissolved haloid acid on maleic anhydride. C. H. B. 
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Berthelot’s Law of Maximum Work and Spontaneous Endo. 
thermic Reactions. By R. Cotury (Zeit. physikal. Chem., 5, 242— 
249).—The author explains the exceptions to Berthelot’s law of 
maximum work which are offered by spontaneous endothermic 
changes, on the assumption that any system which is not at rest may 

ass into some other less stable, but still possible, position of equi- 
librium with the production of negative work which is supplied by 
the energy originally stored in the system. The stability of a chemi- 
cal compound depends, therefore, not only on the affinity or chemical 
attraction of the atoms for one another, but also on the distribution 
of the atomic energy among the different molecules. H. C. 


Trough for Hofmann’s Vapour-density Apparatus. By T. 
H. Easterrignp (Chem. News, 60, 250—251).—A dise of wood, 
turned to fit. tightly into a retort-stand ring, is hollowed out so as 
to form an economical mercury trough and to support both the eudio- 
meter and the steam-jacket. It is pierced by two holes, one opening 
within the steam-jacket, and fitted with a tube for the escape of the 
steam, the other opening without the steam-jacket and holding a tube 
to lead away the mercury into a receptacle beneath. D. A. L. 


Determination of Vapour-density. By C. Scuauu (Ber., 23, 
919—924; compare Abstr., 1889, 331).—In this paper the author 
describes a simple form of apparatus for determining vapour-densities 
based on the principles already explained (loc. cit.). Instead of 
passing a measured volame of air into the apparatus, as was pre- 
viously done, it is more convenient to decompose a weighed quantity 
of pure sodium carbonate and to compare the pressure of the carbonic 
anhydride produced with that of the vaporised substance. 

If the weight of the substance is s, and that of the carbonic an- 
hydride s’, taking the specific gravity of carbonic auhydride com- 
pared with air under the same conditions as 1°529, the vapour-density 
of the substance is— 


53 ke — k 
Da +x a x 16 at 
7% 5 * 1 wiel <— % 
or = x 3:682 x hs — hs 


b] 
s 5 hy 


where 1+ — he is the pressure-proportion of the carbonic anhydride 
oT oe 

to the vapour. Where s = s’, that is to say, when the weight of the 
substance is equal to that of the sodium carbonate employed, then 


D = 3682 x rs _ a so that it is only necessary to determine the 
6s ™% 

pressure-proportion and the vapour-density is obtained by a very 
simple calculation. 

The apparatus employed is shown in the following diagram :— 

It consists of the heating space A, enclosed by a beaker, 
surrounding which, as shown in the figure, is placed the top half 
of a somewhat wider beaker, in order to prevent the cooling of 
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the heating vapour; with this arrangement, diphenylamine, and 
substances of even higher boiling point, can be quickly raised 
to the requisite temperature with a bunsen burner. The heating 


substance is placed at the bottom of A, and if it be solid at the 
ordinary temperature, it should be carefully melted round the sides 
before placing the beaker on the heating plate aa. A flask B, 
the bulb of which is 150—200 c.c. in capacity, is suspended in the 
heating space by means of the cork c, which rests on the asbestos 
plate bb. The side tube d, which should be 100—110 mm. above 
the bulb, is connected by means of india-rubber tubing with the 
‘T-shaped tube C, one limb of which is continued to form the 
manometer F (internal diameter at the most 4—5 mm.), and dips 
into a vessel E containing mercury; three freely movable india- 
rubber rings k;, ks, k, are placed on the tube F. The other limb 
of the T-tube C is connected by means of india-rubber tubing to 
the narrow part w of the vessel D into which the small tube u 
containing the weighed quantity of sodium carbonate is pushed with 
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the india-rubber cork f before connecting D to C; the cylinder 
D also contains the dilute sulphuric acid (about 1 c.c.) which is 
introduced with the aid of a drawn-out glass tube. Above the bulb 
B the neck of the flask is drawn out, so that its internal diameter is 
not less than 5 or more than 20 mm.; the tube or sealed bulb con- 
taining the weighed quantity of substance is placed at e in a piece 
of closed india-rubber tubing and kept from falling by the pinch- 

ck h'. 
te carrying out a vapour-density determination, the stopcock h is 
opened, and, D being disconnected, the substance in A is heated 
in such a way that its vapour rises to about the level of y. As soon 
as the temperature is fairly constant, the mercury in F is raised as 
high as possible by suction with the mouth at 2, and h is then 
closed; if the apparatus is air-tight, the mercury soon attains a con- 
stant level. The vessel D containing the sulphuric acid and the 
weighed quantity of sodium carbonate is then attached, h is opened, 
and the level of the mercury in F is marked with the ring k,. 
The cylinder D is then inclined in such a way that the acid comes 
into contact with the carbonate, and by shaking repeatedly any 
bubbles of gas which remain in the small tube ~ are expelled ; the 
level of the mercury is then marked with the ring ks. The sub- 
stance, previously placed at e, is now allowed to fall into B and 
the level of the mercury is marked with the ring kj. Finally D 
is disconnected and A is opened; the whole operation requiring 
about 10 minutes after the apparatus has attained a constant tem- 
perature. 

In a following paper the author will describe the methods to be 
employed in determining the vapour-density (1) under reduced pres- 
sure, (2) in an indifferent gas, and (3) in the case of substances 
which absorb carbonic anhydride. 

Kxperiments with benzoic acid, naphthalene, phenol, aniline, nitro- 
benzene, and benzene gave good results, the heating substance em- 
ployed being diphenylamine, ethyl benzoate, and, in the case of 
benzene, water. F. 8. K. 


Molecular Volumes of Aromatic Compounds. By J. Saxurat 
(Chem. Centr., 1890, i, 425—426).—The author draws attention to the 
fact that if the molecular volumes of benzene and its homologues are cal- 
culated from the values given by Lothar Meyer and by Léschmidt for 
the molecular volumes of carbon and hydrogen, they do not agree with 
the molecular volumes as determined by experiment. He fixes the value 
cf the carbon-atom in the benzene nucleus at 10°5, in the side-chain 
at 11, but the hydrogen-atom always at 5°5. The table (p. 684) 
allows of a comparison of the calculated and the determined molecular 
volumes. 

The values calculated by the author for several benzene-derivatives 
containing oxygen also agree closely with those determined by 
Kopp, but he considers it somewhat premature to place too much 
dependence on such theoretical values, since so little is at present 
known of the influence of combination on the molecular volume. 
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Calculated by Found by 


the Author. Lischmidt. Kopp. Schiff. 

Benzene 95 95°8 95°97 

Toluene 114 — 117-97 

132 -- 139°74 

Ethylbenzene ... 132 — 138-93 

Normal  propyl- 

benzene 162 150 — 161°82 

Para-ethyltoluene 162 150 — 16194 

Mesitylene 150 — 162-41 

Cymene 168 183°5 18446 
Naphthalene.... 147 or 153 1492 ~~ 

J. W. L. 


Dissociation of Amine Hydrochlorides and Salts of the Fatty 
Acids in Solution. By J. A. Mutier:(Compt. rend., 110, 588—590). 
—The dissociation of many salts in solution can be rendered evident 
by means of phenolphthalein. Ifa concentrated solution of an amine 
hydrochloride containing a small quantity, of phenolphthalein is 
mixed with sufficient free amine to produce a. rese colour, the liquid 
becomes colourless when diluted or when heated. In the latter case 
the colour reappears on cooling; in the former it reappears on addition 
of a further quantity of amine. These results show that when an 
amine hydrochloride dissociates, the action of the hydrochloric acid 
on the indicator is greater than that of the amine. Many bases, such 
as pyridine, picoline, lutidine, and hydroxylamine, show no similar 
phenomena, because their action on phenolphthalein is too feeble. 

When phenolphthalein is added to solutions of the alkaline salts of 
the fatty acids, the liquids become alkaline when diluted or when 
heated, the action of the alkali on the indicator being in these cases 
greater than the action of the acid. In this way it is easy to show 
that in the case of salts of formic,,acetic, propionic, normal butyric, 
and valeric acids, the amount of dissociation under given conditions 
increases with the molecular weight of the acid, a result which agrees 
with Berthelot’s observation that the heat of formation in this series 
of salts decreases with the molecular weight of the acid. 

Normal potassium and sodium salts of the strong inorganic acids 
gave no coloration when diluted or heated, and hence these salts do 
not dissociate. C. H. B. 


Rise of Solutions in Capillary Tubes and the General Law 
of this Phenomenon. By M. Gotpstein (Zeit. physikal. Chem., 5, 
233—241; compare Abstr., 1889, 205).—The author finds that the 
law of vapour tensions and that of the rise of solutions in capillary 
tubes are similar in nature. If H represents the height of the rise of 
water and h that of the solution of a substance of molecular weight 
M, then H — h/HM = OC, a constant which depends only on the 
percentage of dissolved substance. If the above expression be multi- 
plied by Van’t Hoff’s coefficient, i, the law holds also in the case of 
electrolytes ; this is shown by reference to experiments by the author 
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and by Valson. It is pointed out that the above law is in close 
relation to that enunciated by Traube (Abstr., 1885, 116). 


H. C. 

Chemical Equilibrium between Hydrogen Chloride and 
Hydrogen in conjunction with Metals. By M. Risatxin (Chem. 
Centr., 1890, i, 308; from Bull. Acad. St. l’étersbourg [2], 1, 279—282). 
—The chemical equilibrium between copper and hydrogen chloride 
occurs at temperatures between 230° and 440°, but not at tempera- 
tures ranging from 100° to 230°; at 230°, 93 per cent., at 440°, 66 per 
cent., of the hydrogen chloride is decomposed. 

In the case of hydrogen heated with cuprous chloride, no reaction 
takes place at 200°; at 230°, 5 per cent., and at 440°, 35 per cent. of 


hydrogen chloride is formed. J. W. L. 


Freezing of Colloidal Solutions. By N. Lupavin (J. Russ. Chem. 
Soc., 21, 397—406).—The investigations of Pfaff, Geiger, and 
Payen on the freezing of colloidal solutions have been overlooked by 
subsequent investigators of colloidal-solutions, especially Graham and 
Van Bemmelen. The author finds that from some of such solutions 
the substance dissolved is completely or partly separated after freez- 
ing, whereas in the case of others the precipitate again passes into 
solution. A solution of colloidal silicic acid, obtained by mixing 
soluble glass with hydrochloric acid in aqueous solution, was divided 
into two parts,.one-of which was exposed to a temperature of 7—10° 
for two days, after which it was exposed to the temperature of the 
laboratory (+15°) for two days. From the frozen solution as much 
as 96°96 per cent. of the silica was separated by filtration, whereas 
the original unfrozen solution yielded only 0°72 per cent. of insoluble 
silicic acid. This is not in contradiction with Graham's statement, 
that the stability of a eolloidal solution of silicic acid increases with 
decreasing temperature, for, according to Graham, more concentrated 
solutions are more easily coagulated. Indeed, ‘on freezing, gradual 
concentration takes place, owing to the separation of ice, so that the 
coagulation is accelerated. .A eolloidal solution of antimony trisul- 
phide was prepared by Schulze’s method, namely, saturating a solution 
of 1 part of tartar-emetic in 200 parts of water with hydrogen sul- 
phide. Nothing separated from the original solution, even when it 
was allowed to remain for months at the ordinary temperature; 
whereas from the same solution, after exposure to a temperature of 
—6° for 29 hours and subsequent'thawing.of ‘the ice, complete separa- 
tion of the antimony sulphide took place. When a very large quantity 
of the same solution was exposed to a low'temperature, the separation 
was not quite.complete. .A colloidal solution of copper sulphide was 
obtained by ‘the action of hydrogen sulphide on copper glycollate. 
The separation df the sulphide was incomplete, although the solution 
was kept one day at —6° and one day at —19°. Nothing separated 
out at the ordinary temperature. Colloidal solutions of ferric 
hydroxide, obtained by the dialysis of different preparations of basic 
chloride, sometimes remain uncoagulated by freezing, sometimes are 
partly coagulated. This depends on the purity cf such solutions, and 
partly, perhaps, on the rate of cooling. Solutions of potassium ferric 
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tartrate behaved in a similar manner. One part of starch was dis. 
solved in 100 parts of boiling water, and the solution was kept at a 
temperature below zero; flocks separated, as shown already by 
Payen, but the separation was incomplete. It was found that starch 
solutions which had been subjected to freezing are much more easily 
and quickly filtered than the same solutions not frozen, so that this 
process might be used for the better filtration of slimy liquids and 
precipitates. Neither white of egg nor milk is coagulated, even on 
freezing at —15° to —20°. The fact that peat fills to pieces after 
being frozen is explained by the author on assumption that it contains 
colloidal substances, which are coagulated by freezing. B. B. 


Solubility and Heat of Fusion.. By J. Watker (Zeit. physikal. 
Chem., 5, 193—197).—From the thermodynamical equation, dp/dt = 
p/T, and the gas-equation, pv = 27, here applied to solutions, the 
author deduces a relation between the ‘solubility of a substance in any 
solvent and its heat of fusion. T denotes the absolute temperature, 
p the osmotic pressure in the saturated solution,.v the volume of the 
solution, and p the molecular heat of’ solution, which is assumed to 
remain constant within the interval of temperature studied. The 
determinations of solubility are made above and below the melting 
point of the substance. Calculating from the solubility of. paratoluidine 
in water, 44°5 cal. was obtained as the heat of fusion of the latter, the 
value directly determined being 39 cal. For water (dissolved in 
ether) the heat of fusion, calculated on:the assumption that the mole- 
cule of the dissolved water is H,O, amounts to 154 cal., whereas 
experiment shows it to be 80 cal. Iff however, it be assumed that the 
molecule of water dissolved in ether is H,Q,, the calculation: gives 
77 cal., in agreement with the experimental value. This assumption 
receives support from the observation of Eykman (this vol., p. 324), 
that the depression of the freezing point produced by water in liquid 
paratoluidine has only half the normal value. J. W. 


Solution-equilibrium of Thorium Sulphate and its Hydrates. 
By H. W. B. Roozesoom (Zeit. physikal. Chem., 5, 198—216).— 
Nilson and Kriiss (Ber., 15, 2519, and 26, 1665) have shown that when 
anhydrous thorium sulphate is dissolved in ice-cold water, and the 
solution warmed to 20°, large quantities of a sparingly soluble hydrate 
with 9H,O separate. This observation might seem: to:indicate a 
stable solution of the anhydrous salt reaching its point of trans- 
formation into the above hydrate at 20°, in contradiction to the 
general rule that on increase of temperature the point of transforma- 
tion into a lower hydrate, and not into a higher one, is reached. The 
author has investigated the phenomena in detail, and finds an explana- 
tion of the anomaly in the fact that the hydration and dehydration of 
thorium sulphate proceed at low temperatures with extreme slowness, 
so that solutions apparently stable with respect to the hydrate 
Th(SO,)2,9H,O are in reality not so, but undergo steady though 
slow changes of concentration. The solubilities of the anhydrous salt 
and of hydrates with 2, 4, 6, 8, and 9H,O respectively are investigated, 
and the results are given both in tabular and curve form. J. W. 


-_ tn wn Hei te 


INORGANIC CHEMISTRY. 


‘Inorganic Chemistry. 


Prolonged Action of the Electric Discharge on Iodine. 
By C. Lurpexine (Chem. News, 61, 1—2).—The author has investi- 
gated the phenomenon of the disappearance of iodine and the appear- 
ance of hydrogen, when the former element is submitted to the spark 
discharge in hermetically sealed glass tubes. Firstly, he noticed a 
reduction of the volume of the gas- contained in the tube, which he 
attributes to. the: disappearance of the oxygen of the air originally 
contained in the tube. Secondly, analytical results indicate that the 
iodine is still present, but in the form of iodides and, probably, iodates, 
these salts being formed at the expense of the bases in the glass ; this 
would account for the etched appearance of the latter after the 
experiment. The author then shows that the hydrogen is introduced 
into the tube in the form of hydriodie acid retained by the iodine, 
and asthe iodine ultimately all combines to produce iodides, the 
hydrogen is left, and.“ instead of an iodine tube we have a hydrogen 
tube developed.” D,. A. L. 


Preparation of Hydrobromic Acid. By A. Recovra (Compt. 
rend., 110, 784—785).—The ordinary methods of preparing gaseous 
hydrogen bromide are inconvenient, and the evolution of the gas 
cannot be readily regulated. The author proposes a method which is 
based on the fact that the action of gaseous hydrogen sulphide on 
liquid bromine with formation of gaseous hydrogen bromide and 
solid sulphur develops +14°4 Cal., without taking into account the 
heat developed by the combination of the sulphur with the excess of 
bromine. 

Hydrogen sulphide-is bubbled through a layer of bromine contained 
in a tall, narrow vessel and covered by a layer of water or hydro- 
bromic acid. The gas passes into a. second flask which contains a 
solution of potassium bromide in hydrobromic acid holding a small 
quantity of red phosphorus in suspension, and the gas which issues 
from this flask contains neither: bromine vapour nor hydrogen 
sulphide. The current of hydrogen bromide is controlled by regu- 
lating the current of hydrogen sulphide. The latter gas should be 
made in a “ continuous” apparatus. C. H. B. 


Purification of Hydrofluoric Acid. By R. Hamitton (Chem. 
News, 60, 252).—The apparatus employed by the author for distil- 
ling commercial hydrofluoric acid consists of a heavy sheet-lead retort, 
6 inches high and 4 inches in diameter, with a rim at the top formed 
by beating the lead over an iron ring 1 inch deep and inch thick; 
the lid is of }-inch iron plate, covered with lighter sheet lead, and is 
fixed down by a screw working in a socket in an iron bridge, which 
is secured to projections on the opposite sides of the iron ring of the 
rim. A washer of india-rubber is placed between the cover and the 
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rim. The leaden nose of the retort points upwards, and is connected 
by india-rubber tubing to a Liebig’s condenser, the inner tube of which 
is of thin india-rubber. The retort is charged through a funnel with 
25 per cent. hydrofluoric acid, which yields a distillate of convenient 
strength for analytical work. The first portions of the distillate con. 
tain silicate and are discarded, whilst any sulphur is removed by 
filtration. D. A. L. 


Selenic Acid. By C. A. Cameron and J. Macattan (Proc. Roy, 
Soc., 46, 13—35).—The authors have prepared anhydrous selenic 
acid, H.SeO,, and compared its properties with those of sulphuric 
acid. The anhydrous acid was obtained by concentrating the aqueons 
acid over the water-bath and then heating it with agitation in a 
vacuum at 180° so long as acid distilled over. The residual acid crys. 
tallised on cooling, and contained 99°71 per cent. of anhydrous acid 
(Se = 78°87). Anhydrous selenic acid has a specific gravity of 2°9508, 
and melts at 58°, forming a colourless, oily liquid of sp. gr. 2°6083. 
The presence of a small quantity of water greatly lowers its freezing 
point, so that it does not solidify until cooled to —51°5°. It crystal- 
lises in hexagonal prisms. Tables of the specific gravities of the 
aqueous acid ure given. Anhydrous selenic acid absorbs moisture 
with avidity, blackens organic matter, and decomposes glycerol, 
evolving acraldeyde. It reacts violently in the cold with phosphoric 
chloride, the products of the reaction being now under examination. 
It dissolves selenious anhydride, but does not in this way form an acid 
corresponding with the acid H,S,0,. Selenic acid forms a monohydrate, 
H,SeQ,,H,0, melting at 25°. It can be obtained by boiling the 
aqueous acid until its temperature rises to 205°, and then dropping a 
crystal of the acid into the cooled liquid. Conclusive evidence of 
the existence of higher hydrates could not be obtained, but there is a 
considerable evolution of heat on diluting the monohydrate to a 
strength corresponding with the dihydrate, and a slight development 
of heat on the addition of more water. Selenic acid, when heated in 
a vacuum at 200°, decomposes into selenious anhydride, oxygen, and 
water. At ordinary pressures, the acid distils until a temperature of 
260° is reached, when decomposition sets in. 

Selenic acid does not dissolve sulphur at ordinary temperatures, 
but at 63° dissolves it with a deep indigo-blue colour ; decomposition 
sets in at the same temperature with evolution of sulphurous 
anhydride. It dissolves selenium in the cold, producing a green 
solution which evolves selenious anhydride at 75°. Tellurium dissolves 
in selenic acid in the cold with a purple-red colour, but this soon 
disappears with production of selenions acid. It is probable that the 
above coloured substances are selenoxides, namely, SSeQ;, SeSeO,, and 
TeSeO, respectively, analogous to the corresponding sulphoxides pro- 
duced by dissolving the three elements in sulphuric acid. 

Selenic anhydride could not be obtained by passing a mixture of 
selenious anhydride and oxygen over heated platinum sponge or by the 
action of ozone on selenious anhydride, but the above selenoxides scem 
to point to its possible existence. Anhydrous selenic acid, when mixed 
with phosphoric anhydride and heated at 100°, yields crystals on cool- 
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ing which on analysis give results agreeing with those of selenic 
anhydride. The substance is under examination. The selenates of 


antimony, bismuth, and platinum are described. H. K. T. 


Catalytic Formation of Ammonia from Nitrates. By O. Loew 
(Ber., 23, 675—680).—The author points ont that, as almost all 
lants can utilise nitrates for building up the albuminoids, and, as in 
the latter the nitrogen is partly in amidic, partly in imidic or 
tertiary union, a preliminary reduction of the nitric acid to ammonia 
must first take place. The physiological conversion of nitric acid into 
ammonia may be readily shown by allowing common putrefactive 
organisms to grow in a 1 per cent. peptone solution containing also 
02 per cent. of potassium nitrate and a similar amount of potassium 
hosphate. In presence of air, the formation of nitrite may be 
observed within two days, and in two months the whole of the 
nitrogen is converted into ammonia. If air be excluded and 0-2 per 
cent. of alcohol and of sodium hydrogen carbonate added, the alcohol 
is oxidised by the oxygen of the nitrate, and gives up its hydrogen 
to the nitrogen, the products being ammonia and acetic acid. ‘T'o 
explain this, it must be assumed that the living protoplasm, which is 
built up of extremely labile albuminoids, is in a state of violent 
molecular agitation, and that the intense atomic motions are commu- 
nicated both to the alcohol and to the nitric acid, with the result that 
the above-mentioned exchange takes place. 

The author regards the activity of platinum-black charged with 
oxygen as due, not to the fact that the oxygen is so greatly con- 
densed, but that the oxygen is in a similar state of violent molecular 
motion. He has, therefore, examined whether the reduction of nitric 
acid to ammonia may also be accomplished by its means. Pure 
dextrose and potassium nitrate were dissolved in water and heated 
for six hours at 60—65° with platinum-black charged with oxygen, 
and prepared by the method previously described (this vol., p. 453). 
A quantitative experiment showed that 45°6 per cent. of the nitrogen 
of the nitric acid had been converted into ammonia. In order to 
meet the possible objection that the dextrose is first oxidised to 
aldehydes or similar compounds, which then exert a reducing action 
on the nitric acid, dextrose solution was warmed alone with the same 
platinum- black under identical conditions, and the filtrate then 
digested with a little potassium nitrate. No ammonia could be 
detected in this case. 

In this reduction, two processes take place together, namely, the 
oxidation of dextrose, in which the oxygen is gradually used up, and 
the reaction between dextrose and potassium nitrate, in which the 
oxygen acts merely from its peculiar mode of vibration, and is not 
absorbed. 

If methyl alcohol be substituted for dextrose, it absorbs all the 
oxygen of the platinum-black so rapidly that only traces of ammonia 
are formed. 

Naegeli, in 1879, in his theory of fermentation, supposes that the 
latter is due to the transmission of a peculiar kind of molecular 
motion from the living protoplasm of the yeast to the sugar molecule. 
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The author points out that Naegeli’s ideas may also be applied to 
many other processes which take place in the cells, and that even the 
most remarkable of the changes which occur there, namely, the form. 
ation of carbohydrates from carbonic anhydride, is very likely to be 
due to the transmission to the latter of a molecular motion compounded 
of the vibrations of the living material and of the light absorbed by 
the chlorophyll. H. G. C. 

Oxidation of Hypophosphorous Acid by Spongy Palladium. 
By R. Encet (Compt. rend., 110, 786—787).—Contrary to the state. 
ments of Wurtz and Graham, palladium precipitated from a solution 
of the chloride by means of hypophosphorous acid reiains a small 
quantity of hydrogen. The author observed that the quantity of 
hydrogen evolved was much greater than the quantity which could 
be liberated from a palladium hydride. Further investigation showed 
that when spongy palladium is brought in contact with hypophos- 
phorous acid, the latter is rapidly converted into phosphorous acid, 
and hydrogen is liberated. The palladium seems to retain its activity 
indefinitely, and 0°5 gram of the metal decomposed the acid obtained 
from 500 grams of barium hypophosphite. Tle reaction is not 
arrested by pressure. 

Berthelot has shown that the conversion of hypophosphorous acid 
into phosphorous acid is exothermic. It is probable that the palla- 
dium removes an atom of hydrogen from the hypophosphorous acid, 
but quickly loses it, whilst the residue of the acid interacts with the 
water, combining with hydroxyl, and liberating another atom of 
hydrogen. C. H. B. 


Combination of Hydrogen Phosphide and Ammonia with 
Boron Chloride and Silicon Sesquichloride. By A. Brssoy 
(Compt. rend., 110, 516—518).—Hydrogen phosphide combines with 
boron chloride with development of heat, and yields the compound 
BCl,,PH;, a white solid which alters rapidly when exposed to air, 
and is immediately decomposed by water with liberation of hydrogen 
phosphide. It begins to dissociate at 20° under the ordinary pressure, 
and if the products of dissociation are slowly cooled, the compound is 
obtained in bulky, colourless, highly refractive crystals. 

Ammonia displaces the hydrogen phosphide from this compound at 
8°, and yields the compound 2BCI;,9NH;, which alters but slowly 
when exposed to air, and does not lose ammonia below 50°, but is im- 
mediately decomposed by water with production of a slightly alkaline 
solution. 

Berzelius obtained from ammonia and boron chloride a compound 
to which he gave the formula 2BC1];,3N Hs. 

Silicon sesquichloride, Si,Cl,, combines directly with ammonia to 
form a white, solid compound, Si,Cl,l1UNH;, which does not lose 
ammonia below 100°, but is decomposed by water with production of 
a feebly alkaline solution. 

Hydrogen phosphide reduces silicon sesquichloride, even at —10°, 
with production of the solid hydrogen phosphide. C. H. B. 


Oxidising and Decolorising Properties of Charcoal. By 
P. Cazenevve (Compt. rend., 110, 788—790).—Animal or vegetable 
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charcoal which has been allowed to cool in contact with air exerts a 
distinct oxidising influence on such compounds as a-naphthylamine, 
paraphenylenediamine, the colouring matter of wine, &c. Its activity 
in this respect is comparable with that of hydrogen peroxide. This 
behaviour explains the well-known fact that certain solutions, such as 
those of phenolic compounds or of tannin matters, are not decolorised, 
bat acquire a darker colour, when treated with animal charcoal. 

It would seem that this oxidising action plays an important part 
in the decolorisation of liquids, the colouring matter being not only 
absorbed, but also oxidised. After some time, the colouring matter 
absorbed by animal charcoal from wine cannot be recovered by treat- 
ment with alcohol, because it has been oxidised to colourless com- 
pounds. Charcoal which has cooled in contact with carbonic an- 
hydride has, in most cases, a distinctly lower decolorising power than 
charcoal which has cooled in contact with air. C. H. B. 


Condensation of Carbonic Oxide under the Influence of the 
Silent Discharge. By P. ScuutzenberGcer (Compt. rend., 110, 560— 
565).—Brodie and Berthelot observed that when carbonic oxide is 
subjected to the silent electric discharge, it is converted into carbonic 
anhydride and ® brown substance, to which the former gave the 
formula C,0;, and the latter the formula C,O,. 

The author finds that the composition of the dark-brown product is 
variable, and that the condensation of the carbonic oxide ceases as 
soon as the gas contains 10 per cent. of carbonic anhydride. The 
experiments were made with a simple discharge tube of the Wilde- 
Berthelot form, the open end dipping under mercury, whilst the arma- 
tures were acidified water. Under these conditions, the rate of con- 
densation varied considerably, but was practically constant for the 
same tube used in the same way. The solid product had the com- 
position C, 45°6; H, 06; O, 53°8 = 100°0.. When the armatures of 
acidified water were replaced by mercury, condensation was 
much slower, and the black product had the composition C, 46°4; 
H, 09; O, 52-7 = 100°0. If the armatures were surrounded by 
jackets containing dry air, and every precaution was taken to 
exclude moisture, very little condensation took place, even when 
the discharge was continued for 48 hours. It follows that the 
presence of small quantities of water is essential to the formation of 
the black product, and the author is. of opinion that the electric dis- 
charge carries oxygen and water through the glass, and that there is 
also some evidence of a transport of matter in the opposite direction, 
since the total quantity of carbon in the condensed product and the 
carbonic anhydride was less than that in the carbonic oxide which 
disappeared. C. H. B. 


Condensation of Carbonic Oxide and the Penetrability of 
Glass by Water. By Bertuetor (Compt. rend., 110, 609—612).— 
Condensation of carbonic oxide under the influence of the silent 
electric discharge takes place even when the gas is separated from 
water by the walls of two tubes and by an intervening air space, the 
gas and the apparatus having been very carefully dried. ‘The con- 
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densation and the composition of the residual gas show that the solid 
matter has the composition C,O;, which confirms the author’s earlier 
experiments. The solid product is extremely hygroscopic, and gives 
off water if it is heated after having been exposed to the air. If, 
however, it has been kept out of contact with air, no evidence can be 
obtained of the presence of hydrogen in it. The author concludes 
that there is no evidence that the discharge causes the passage of 
water through the glass. C. H. B, 


Condensation of Carbonic Oxide. By P. Scuurzensercer 
(Compt. rend., 110, 681—684).—Carbonic oxide was carefully dried 
with phosphorus pentoxide, and subjected to the action of the silent 
discharge in an apparatus surrounded by a jacket of dry air. Con- 
densation took place to the extent of 20c.c., 5 c.c. of carbonic anhydr- 
ile being formed, and 15 c.c. of the carbonic oxide condensed to a 
black substance which coritained 000012 gram of hydrogen, equiva- 
lent to about 0°001 gram of water. No further condensation took 
place, because, according to the author, the small quantity of moisture 
present had all been converted into the black product. If, however, 
the metallic armatures were replaced by armatures of acidified water, 
condensation recommenced, and went on continuously. The author 
considers this result as further proof that under the influence of the 
discharge the elements of water pass through the glass (compare pre- 
ceding and next abstracts). C. H. B. 


Observations on the Preceding Paper and on the Drying of 
Gases. By Berruetor (Compt. rend., 110, 684—685).— Glass and 
mercury can only be perfectly dried when heated to a moderately 
high temperature. If exposed to moist gases, a film of water con- 
denses on the surface of the glass or metal, and cannot be removed 
at the ordinary temperature. If the mercury and the india-rubber 
connections of a mercurial pump are in contact with moist air, traces 
of water may be introduced into any apparatus which is connected 
with the pump. The author considers that the traces of moisture 
which passed into Schutzenberger’s apparatus (preceding abstract) 
were derived from sources of this kind, and did not pass ee 
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Films of Vaporised Metal. By W. N. Harrttry (Proc. Roy. Soc., 
46, 88—90).—-Condensed electric sparks from an induction coil are 
passed between electrodes of the metals to be tested, a perforated 
plate of mica being interposed in the path. Rings of varying colour 
and diameter are produced. They are metallic in the case of the 
noble metals, but consist of oxides when the more oxidisable metals 
form the electrodes. Gold gives films of extreme tenuity, partly of a 
deep red or rose tint, but more frequently of a blue colour. The 
silver films are yellow, with a tinge of rose or violet. Silver containing 
yovessth of gold gives distinct evidence of gold, and the metal, even 


when prepared by the processes of Stas, gives a faint indication of 
gold. H. K. T. 
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Reduction of Oxides with Magnesium. By C. Winxtur (Ber., 
23, 772—792; compare this vol., pp. 331, 451).—This paper deals 
with the oxides of the third group of the periodic system. 

When an intimate mixture of powdered boric anhydride (1 mol.) 
and metallic magnesium (3 atoms) is ignited, preferably in a current 
of hydrogen, a dark-brown mass is formed, which is attacked only 
with difficulty by water or alkalis, but dissolves easily and completely 
in hydrochloric acid or in solution of ammonium chloride, in the 
former case with evolution of hydrogen. It appears to be a mixture 
of magnesium borate (MgB.0,) with a boride of magnesium, Mg,B,. 
An attempt to prepare the oxide BO by heating boric anhydride 
(1 mol.) with magnesium (1 at.) was unsuccessful, the same reaction 
taking place as when 3 atoms of magnesium were used. Borax 
(1 mol.) was then heated with magnesium (7 at.), both substances 
being finely powdered and intimately mixed. The mixture became 
incandescent, sodium volatilised, and a dark-brown mass was obtained 
which evolved hydrogen slowly when treated with cold water, rapidly 
with hot water or hydrochloric acid. By repeatedly boiling it with 
water, asolution containing sodium metaborate was obtained, together 
with a residual black powder, probably a magnesium boride, Mg,B,, 
which was oxidisable, and dissolved in hydrochloric acid with evolu- 
tion of hydrogen; this hydrogen had an unpleasant smell, and not 
infrequently inflamed spontaneously. The analytical data show that 
the following reaction, or something very like it, must have ‘taken 
place :—3Na,B,0, + 21Mg = 4Na + 2NaBO, + 17MgO + 2Mg.B;. 
The black powder, when treated with strong hot hydrochloric acid 
until the evolution of gas has ceased, leaves a residue which resembles 
amorphous boron in appearance, but has been shown to be a hydride 
(B,H) of that element; it is an easily oxidisable substance, and 
differs markedly from boron in its chemical properties. Evidence 
was also obtained of the formation of a gaseous boron hydride ; indeed 
the hydrogen evolved in all the cases mentioned above had an unplea- 
sant odour, and was probably mixed with some such gaseous com- 
pound. This compound could not be isolated, but it is probably not 
the normal hydride BHs. 

Aluminium oxide (alumina), 1 mol., when heated with magnesium 
(3 at.), glows and forms a dark-grey mass which evolves hydrogen 
and gradually becomes colourless when it is treated with water or 
hydrochloric acid. This product appears not to be a mixture of 
metallic aluminium and magnesium oxide, but was found to contain 
free magnesium and unreduced alumina; probably it contained 
alumina in the form of a lower oxide, AlO. To see if this was the 
case, alumina (1 mol.) was heated with magnesium (1 at.) in a current 
of hydrogen, when a nearly black powder was obtained. This was 
found to contain more than 40 per cent. of the oxide AlO, together 
with magnesia and unaltered alumina; these last two substances had 
combined together to some extent, forming an artificial spinel. 

_ Yttrium oxide is quietly and seemingly completely reduced by igni- 
tion with magnesium. 

_ Lanthanum oxide is also completely reduced ; a slight incandescence 
is Observable, but the reaction otherwise goes smoothly. 
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Gallium oxide is reduced by magnesium, the reaction being some- 
what violent, not to say explosive, in character. 

Indium oxide, when heated with magnesium, becomes incandescent, 
and gives rise to a violent reaction; the tube was destroyed, and the 
material scattered. An attempt to prepare a lower oxide, analogous 
to AlO, was unsuccessful. 

Thallic oxide, when heated with magnesium, is decomposed by the 
first application of heat into oxygen and thallous oxide, and no further 
reduction takes place. Thallous carbonate, however, is reduced by 
magnesium with explosive violence, and the glass tube was shattered. 

It would thus appear that, in this third group of oxides, the energy 
with which reduction by magnesium takes place is much greater in 
the second division of the group than in the first, and in each division 
increases with the atomic weight of the element concerned. 

C. F. B. 

Potassium Silicofluoride. By K. Preis (Listy Chem., 13, 
150—151).—Hexagonal crystals of this salt, which was hitherto 
known only in tesseral crystals, were found, together with calcium 
sulphate, as a deposit in a large basin containing phosphoric acid of 
20° B., prepared from phosphorites in the chemical works of Peéky, 
Bohemia. Small, regular crystals of the same compound were found, 
together with the hexagonal form. The faces are OP and 2P, and 
their inclination = 115° 57’, so that the axial ratio a : c = 1 : 0°8898 
shows its isomorphism (isodimorphism) with ammonium silicoflaoride, 
the latter being also dimorphous. B. B. 


New Form of Ammonium Chloride. By G. Grtsennerer and 
F. Leteur (Compt. rend., 110, 576—577).—A saturated solution of 
ammonium chloride, which had been used for washing the precipitated 
double chlorides in the preparation of pure iridium by the method of 
Deville and Debray, deposited the salt in long, pale-rose or brown-red 
erystals, which contained 0°71 to 0°93 per cent. of ruthenium in the 
form of subchloride. On recrystallisation, the crystals became quite 
white. The crystals were macles; the tangents to the centres of two 
faces made an angle of 65° 15’, and the tangents to the faces along 
an edge made an angle of 82° 30’. It is probable that these crystals 
consist of the modification of ammonium chloride described by Le Bel 
(this vol., p. 475), made stable by the presence of the small quantity 
of ruthenium subchloride. C. H. B. 


Action of Sodium Thiosulphate on Silver Salts. By J. Foau 
(Compt. rend., 110, 709—711).—The decomposition of silver nitrate 
(2 mols.) by sodium thiosulphate (1 mol.) with formation of sodium 
nitrate, silver sulphide, and dissolved sulphuric acid, is complete in 
four or five minutes, and develops +46 Cal. at 15°. The calculated 
result is +45°2, but it is deduced from a large number of different 
experiments and data, and can only be regarded as approximate. The 
reaction takes place in two phases, namely, the formation of silver 
thiosulphate and the decomposition of the latter in presence of water, 
but the thermochemical disturbances corresponding with each phase 
could not be determined directly because of the rapidity of decom- 
position. Calculating from analogy, the heat of formation of silver 
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thiosulphate is +104 Cal.,and hence the first phase of the reaction 
should develop +52 Cal., and the second +40 Cal., a result which 
explains the fact that the decomposition becomes complete without the 
aid of extraneous energy. 

The dissolution of silver thiosulphate in excess of a solution of 
sodiam thiosulphate, develops +34°8 Cal. at 12°. The conversion of 
silver chloride and bromide into thiosulphate would absorb 13 x 
2 Cal., and 17°3 x 2 Cal., and the solution of these compounds in a 
solution of sodium thiosulphate is determined by the formation of the 
sodium silver thiosulphate. The conversion of silver iodide into thio- 
sulphate would absorb 48°4 Cal., a quantity greater than that 
developed by the combination of silver thiosulphate and sodium thio- 
sulphate, and hence a solution of sodium silver thiosulphate yields a 
precipitate of silver iodide on addition of a soluble iodide, and silver 
iodide does not dissolve in sodium thiosulphate solution without the 
aid of extraneous energy. C. H. B. 


Monocalecium Phosphate. By I. Sroxiasa (Listy Chem., 13, 
203—210, 240—243, 273 —283).—Monocalcium phosphate, CaH,(PQ,). 
+ H,0O, was prepared by dissolving pure dicalcium phosphate in 
31 per cent. phosphoric acid, and recrystallising. It was then washed 
with absolute alcohol and ether, and dried. Washing with ether only 
(Erlenmeyer, Birnbaum, Wattenberg) never removes the free phos- 
phoric acid completely, so that if prepared in this way it may contain 
several per cent. of free phosphoric acid. The presence of the latter may 
be proved, either by treatment with absolute alcohol, or by dissolving 
the salt completely in water and estimating volumetrically with deci- 
normal potash in the presence of methyl-orange. Alcohol containing 
only small quantities of water decomposes monocalcium phosphate. 
The author finds that even the purest preparations decompose in 
closed vessels spontaneously, so that about 0-U5 of free acid is formed 
in a month. 

Monocalcium phosphate is not hygroscopic, as usually stated, 
especially by Birnbaum and Packard. It attracts some moisture in 
an atmosphere saturated with aqueous vapour, but loses it again in 
dry air. The hygroscopic nature of the preparation observed by the 
authors quoted above is, as the author shows, due te the presence of 
free phosphoric acid, of which at least 0-2 per cent. must have been 
present in Birnbaum’s specimen. Steam at 80° decomposes mono- 
calcium phosphate. With regard to the very discrepant statements 
as to the decomposition of monocalcium phosphate by cold water, the 
author has treated pure preparations with varying quantities of water, 
and gives his results in a tabular form; the decomposition being 
represented by the general formula aCaH,(PO,),,H,O + H,O = 
(a — 1)CaH,(PO,),,H,0 + CaHPO, + 2H,0 + H;PO,. For example, 
for 1 part of salt and 1 part of watera = 4, and, therefore, the 
quantity of undecomposed salt going into the aqueous solution (a — 1) 
= 3, 26 per cent. of the salt being decomposed in the above manner. 
With increase in the quantity of water, more salt goes into solution, 
and when 1 part of salt is treated with 200 parts of water, the decom- 
position is very small, whereas the solution is complete; here 
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a = 1024, and from this only.1 part is decomposed = 0°1 per cent. 
The decomposition is regular, for, whereas, for the proportion of 
1 salt : 1 water, the quantity of free phosphoric acid formed = 7°5l, 
for 1 salt : 25 water, that quantity becomes one-half this = 3°75, and 
for every increase of 25 parts of water again one-half of the previous 
anount. ‘lhe salt dissolves in 200 parts of water to a clear solution, 
and at this point it becomes impossible to prove the existence of the free 
acid, which would indicate decomposition. Above this limit the mono- 
calcium phosphate is re-formed from its products of decomposition— 
dicalcium phosphate and phosphoric acid.* 

Free phosphoric acid, added to monocalciam phosphate solutions, 
prevents their decomposition. If we add to monocalcium phosphate 
such a quantity of free phosphoric acid as would be formed by the 
decomposition of the salt, no decomposition takes place ; for example, 
for 1 salt: 1 water, this quantity will be 7°5 per cent., as seen from 
the result stated above. If Erlenmeyer finds the solub lity of the salt 
1 : 100, it follows that the presence of 0°4 per cent. of free phosphoric 
acid in his salt had prevented the decomposition and increased the 
solubility. 

The author's conclusions as regards the solubility of superphos- 
phates and disuperphosphates in water, are of technical a 

. B. 


Strontium Chlorate and the Velocity of its Decomposition by 
Heat. By A. Poriuirzin (J. Russ. Chem. Soc., 21, 451—466 ; compare 
Abstr., 1888, 219; 1889, 338 ; this vol., p. 333)—Strontium chlorate, 
according to Wachter (J. pr. Chem., 1843, 30, 231) and Topsie, is an- 
hydrous ; according to Louchay, it crystallises with 5 mols. H,O. It is 
always described as very deliquescent. The author prepared the salt 
by repeated recrystallisation of the commercial preparation, until its 
solution gave no precipitate with silver nitrate. At the ordinary tempe- 
rature, the salt crystallises in transparent, rhombic octahedra, which 
are almost insoluble in absolute alcohol, and not deliquescent. It 
attracts some moisture in wet weather, and loses it again in dry weather; 
if, however, the salt contains strontium chloride, it is deliquescent. It 
forms supersaturated solutions, and, according to the author’s theory, 
it ought to exist in allotropic modifications (this vol., p. 333) ; this 
was found to be the case. On gradually cooling its hot saturated 
solution to 10°, small, monoclinic scales are obtained, but after a time 
the ordinary octahedral crystals are deposited from the same solution. 
A third form of this salt is obtained at the ordinary temperature 
from a very strong supersaturated solution, but only when the 
liquid has a certain concentration; it forms long prisms or scales, 
but if these are left in the mother liquor, from which they have 
separated, they soon dissolve again. A fourth form of the salt 
separates from a solution of the salt at 70—90°; these crystals are 
long, rhombic prisms, but only a small quantity was obtained. The 
hydrated salt, Sr(Cl0;). + 3H,0, was prepared by taking a 59 per 


* Probably a state of unstable equilibrium sets in between these three substances, 
if Mendeléeft’s theory of solution is correct.—B. B. 
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cent. solution of the salt, and cooling it to —40°; fine, needle-shaped 
crystals then separated, together with some ice, and on placing these 
in another solution containing 64 per cent. of the salt, cooled to —20° 
or —25°, they continued to grow, and then formed four-sided prisms 
with a pyramidal end, belonging to the rhombic system; these 
lose their water completely, when exposed to the air at the ordinary 
temperature. A solution of the salt containing 64 per cent., when 
cooled in a closed vessel, to —95°, is gradually converted into a 
gelatinous mass, and no change is brought about by the introduction 
of acrystal of the anhydrous or of the hydrated salt, but when the 
solution becomes mobile at —7()° to —60°, a crystal of the hydiated 
salt grows slowly, and crystals of the trihydrated salt are formed in 
the liquid. The composition of the above gelatinous mass, formed at 
—95°, corresponds with the formula Sr(ClO;), + 8H,0. 

On heating the anhydrous salt, a very slow decomposition ensues at 
290°. When, at a higher temperature, 10 per cent. of oxygen has been 
given off, the salt fuses, and then consists of a mixture of Sr(ClO;). + 
Sr(ClO,). + SrCl. The rate of decomposition of the chlorate is 
somewhat rapid at first, up to the point when the salt begins to fuse ; 
then the decomposition becomes slower. When the loss amounts to 
10 per cent., it fuses completely, and the rate of decomposition again 
increases up to a loss of 16 to 20 per cent. at 368°, after which the 
rate of decomposition is found to diminish; the loss amounting to 
28—29 per cent. after heating for 30 minutes at 395°. The total 
decomposition (a loss of 37°7 per cent.) is reached only after 19 hours 
35 minutes. The decomposition of strontium chlorate, in its different 
phases, is represented by the general formula ASr(ClO;), = mSrCl, 
+ nSr(ClO,). + pO. Different samples of the chlorate were heated 
for different intervals of time up to a temperature of 368°, and the 
products of reaction were again weighed and analysed in the same 
manner as in the case of lithium chlorate. A small quantity of 
strontium oxide was formed at the same time. As long as any excess 
of chlorate is present, the reaction tends to produce a maximum of 
perchlorate, and this maximum is reached when about three-fourths 
of the chlorate is decomposed. In this phase the decomposition is 
represented by the following reaction :— 


11Sr(C10,). = 9SrCl, + 2Sr(Cl0,), + 250>. 


Later on the quantity of perchlorate diminishes, and when 25 per 
cent. of oxygen has been evolved, the relation becomes 7Sr(Cl0;). = 
6SrCl, + Sr(C10,).+170,. That strontium perchlorate is decomposed 
according to the equation ASr(Cl0O,).= nSrCl, + mSr(Cl0;). + 
pO:, has been shown by direct experiments, which will form the object 
of a future communication. B. B. 


Beryllium. By G. Kriiss and H. Moran (Ber., 23, 727—737).— 
The material employed in this investigation was a light-green leuco- 
phane from Arendal, in Norway. In order to isolate the beryllium 
oxide, the mineral, separated as far as possible from the tourmaline 
contained in it, was finely powdered, mixed with water to form a 
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paste, and an excess of concentrated sulphuric acid added. After 
evaporating off most of the acid, the above treatment was repeated, 
and the residue extracted with water, the extract poured into an 
excess of ammonium carbonate solution, and an excess of ammonia 
added. After remaining for 10 days, the precipitate was fillered off, 
the filtrate boiled, and the precipitate then formed was collected, 
washed, and ignited. The residue consists chiefly of beryllium oxide, 
mixed with ferric oxide andalumina. The last two compounds are, as 
A. Zimmerman has pointed out (J. pr. Chem., 76, 1), extremely diffi. 
cult to remove, and in the further purification his method was 
adopted. The mixture of oxides was dissolved in hydrochloric acid, 
precipitated with ammonia, and a quantity of ammonium carbonate 
solution added, which was insufficient to dissolve the whole of the 
precipitate. After 10 days the solution was filtered, and, as suggested 
by Humpidge (Proc. Roy. Soc., 39, 1), a strong current of steam 
passed through the solution, and the first portion of the precipitate 
taken, and subjected to the same treatment four times. The pre- 
cipitate of beryllium oxide finally obtained was free from iron and 
snow-white. 

The reduction of the oxide by means of magnesium powder (this 
vol., p. 451) gave a metal contaminated with silica. ‘To obtain a 
purer beryllium, the oxide was converted into potassium beryllium 
flavride, H,BeF,, by dissolving the oxide in hydrofluoric acid, 
adding potassium fluoride to the concentrated solution, and recrystal- 
lising tue salt repeatedly from water. This was heated to bright 
redness for 31 minutes with the calculated quantity of sodium in a 
steel crucible. In the residue, hexagonal crystals of beryllium could 
be seen, as well as beryllium powder, slightly contaminated with iron 
and beryllium oxide. In a second experiment, the mixture was heated 
at a lower red heat for 26 minutes; the beryllium thus obtained was 
free from iron, but contained a considerable quantity of beryllium 
oxide. 

Beryllium oxide behaves as a feeble acid towards strong bases. 
Potassium beryllate, Be(OK),, obtained by dissolving beryllium oxide 
in aqueous or alcoholic potash, forms a snow-white mass with a silky 
lustre, but cannot be obtained free from potassium carbonate. 

Towards feeble acids beryllium oxide behaves as a hase. Aqueous 
sulphurous acid dissolves freshly precipitated beryllium hydroxide, 
and the solution, on evaporation, leaves a gummy mass, of the com- 
position BeSO,,BeO. lf this be treated with alcohol and a little 
sulphurous avid, and the solution again allowed to evaporate, a second 
amorphous basic sulphite, 3BeSO;,BeO, is obtained. If, however, the 
freshly precipitated hydroxide be added to a saturated alcoholic 
solution of sulphurous anhydride, the solution gives a white, crystal- 
line residue on evaporation in a vacuum over sulphuric acid and alkali. 
Its analysis shows it to be the normal sulphite BeSOs, but it 1s 
decomposed by both alcohol and water. ; 

Freshly precipitated beryllium hydroxide does not act on boric 
acid, and barium borate gives no beryllium borate on treatment with 
beryllium sulphate, but simply the hydroxide. The borate may, how- 
ever, be obtained by precipitating beryllium chloride solution with borax 
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solution, or by neutralising the same with solium carbonate in pre- 
sence of a large excess of boric acid. It is a white precipitate, 
resembling beryllium hydroxide, and has the composition 5BeO,B,Q;. 

The berylliam oxide obtained by the method above described dis- 
solves in concentrated hydrochloric acid with a greenish-ye]low colour. 
This fact, although not previously published, has, according to private 
communications to the authors, also been observed by Joy, Nilson, 
and Petterson, and is due to the presence of some impurity, which 
may be removed as follows:—The colourless solution obtained after 
the purification with ammonium carbonate is treated with ammonium 
sulphide, thoroughly shaken, allowed to remain for two days in a 
well-closed bottle, and filtered from a small quantity of black pre- 
cipitate formed. The beryllium carbonate obtained on boiling the 
filtrate and the beryllium oxide formed from the latter by ignition, 
then dissolve in concentrated hydrochloric acid with formation of a 
perfectly colourless solution. 

The beryllium oxide thus purified was utilised for a redetermination 
of the atomic weight of beryllium. The numbers obtained varied 
from 9°08 to 9°25, the lower number being that previously obtained 
by Nilson and Petterson. H. G. C. 


Lead Tetrachloride. By I. Frrepricn (Listy Chem., 17, 67—68). 
—In this preliminary notice the author refers to the work of 
Nikoljukin (J. Russ. Chem. Soc., 1885, 207—210), who prepared the 
double salts of ammonium chloride and of potassium chloride with lead 
tetrachloride without entering more fully into the subject. The very 
stable ammonium double salt yielded, by a method which the author 
proposes to describe more fully, a liquid of 3°2 sp. gr., which above 
0° is decomposed into lead dichloride and free chlorine; the analysis 
of this compound shows that it is lead tetrachloride, PbCk. 

B. B. 


Lead Oxides. By G. Kassner (Arch. Pharm. [3], 28, 171—178). 
—The author briefly discusses views which have been published on 
the composition of the various oxides of lead. In a previous paper (this 
vol., p. 561) he has described the production of plumbates corre- 
sponding with the ortho-acid H,PbO,, which has not yet been 
isolated. The already known hydrate PbO,,H,O, obtained as a 
bluish-black deposit at the positive pole when lead solutions are 
decomposed by the electric current, may be represented by PbO(OH).,, 
and as itcontains a molecule less water than the ortho-acid, may be 
called metaplumbic acid ; lead sesquioxide may be expresed as a salt of 
this acid, PbO:0,;Pb. The oxide Pb,O, follows as an orthoplumbate, 
Pb(O.Pb).. The peroxide, PbO), is to be considered as the anhydride 
both of orthoplumbic and metaplumbic acid. Other compounds 
of lead and oxygen are known besides the ortho- and meta-plumbates, 
such compounds as Pb,O;, Pb;O0;, &c. These compounds cannot be 
considered as simple molecular aggregates of PbO and Pb,O,, bat 
must be chemical compounds, seeing that they resist the action of 
weak solvents which would otherwise take up PbO. Structural 
formule which may represent Pb,O; are given. The composition of 
the earthy plumbates indicates that only tetratomic lead is present. 
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Genther has shown that lead oxide does not contain PbO, but a poly. 
meride of this, either Pb,;O; or Pb,O,; consequently in the formation 
of the plumbates this polymeric molecule must undergo decomposi- 
tion ; it is, therefore, probable that the polymeric molecule only exists 
as such in the cold, whilst molten lead oxide consists of the simple 
molecule PbO. 


Lead Thiosulphate. By J. Foan (Compt. rend., 110, 522—523), 
—When dilute solutions of lead acetate and sodium thiosulphate are 
mixed, the lead is completely precipitated in the form of anhydrous 
thiosulphate, PbS,0;, with development of +5°8 Cal. at 10°. This 
corresponds with +8°6 Cal. for the solid acetate and thiosulphate. 
The lead thiosulphate immediately after precipitation dissolves com- 

letely in a solution of sodium thiosulphate with absorption of 
—0°392 Cal. at 11°. The dried precipitate requires a stronger solu- 
tion of the sodium salt for rapid solution, but the absorption of heat 
(—9°418 Cal.) is practically the same, and hence the physical condi- 
tion of the thiosulphate is not changed during the process of washing 
and drying. It follows that as the heats of formation of lead 
acetate and sodium acetate and thiosulphate from their elements are 
kuown, the heat of formation of the lead thiosulphate from its elements 
can be calculated from the result of the first experiment. Taking the 
heat of formation of dissolved thiosulphuric acid as +79°4 Cal., 


Pb + S, + O; = Pb,S,0,, develops +152 Cal. 
C. H. B. 

Decomposition of Lead Thiosulphate by Heat: Lead Tri- 
thionate. By J. FoaH (Compt. rend., 110, 524—525).—When dry 
lead thiosulphate is heated, it yields lead sulphide, lead sulphite, lead 
sulphate, and sulphurous anhydride ; but if the thiosulphate is boiled 
with water for a long time, the sole products are lead sulphide and 
lead trithionate in equal molecular proportions. 

Lead trithionate also separates very slowly in small, slender needles 
from a mixture of saturated solutions of lead acetate and potassium 
trithionate. When dried in a vacuum, it is anhydrous. If heated 
gently, sulphur is given off; and if heated more strongly, sulphur 
vapour and sulphurous anhydride are evolved, and a black residue 1s 
left. It is only slightly soluble in water, and the solution may be 
boiled for some time without alteration, but if evaporated on a water- 
bath, partial decomposition into sulphide and sulphate takes place. — 

Lead trithionate dissolves completely in a solution of sodium thio- 
sulphate ; heat of dissolution = — 5-U0 Cal. at 10°— 


Pb + S; + O, + Aq = PbS,O, diss. .. develops +280°2 Cal. 
Pb + Ss; + Os os PbS,0, solid eeeeesere ” + 285°2 ” 


The conversion of lead thiosulphate into the sulphide and the tri- 
thionate is endothermic and, if the trithionate is all dissolved, 1s 
accompanied by an absorption of about —6°0 Cal. C. H. B. 


Lead Sodium Thiosulphates. By J. Foo (Compt. rend., 110, 
571—573).—Lead sodium thiosulphate is obtained by mixing solu- 
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tions of sodium thiosulphate and lead acetate, and adding alcohol to 
the mixture. If the solutions are concentrated, the liquid separates 
into two layers, and when the lower layer is treated with more alco- 
hol, it solidifies to a white, amorphous mass of variable composition, 
The heat of solution of this product indicates that it is a mixture of 
lead sodium thiosulphate and hydrated sodium thiosulphate, and it is 
probable that the complex lead sodium thiosulphates described by 
previous investigators were really mixtures of the same kind. 

If the solutions are dilute, a white, gelatinous precipitate forms 
and gradually changes to crystalline plates. When dried in a 
yacaum, the crystals have the composition PbS,0;,2Na,S8.0;, and are 
identical with the double salt described by A. Lenz. The heat of 
solution of this compound in a dilute solation of sodium thiosulphate 
is —4°1 Cal. at 10°, and hence its heat of formation from its con- 


stituent salts is +5°3 Cal. C. H. B. 


Conditions of the Reaction between Copper and Nitric 
Acid. By V. H. Vevey (Proce. Roy. Svc., 46, 216—222).—Spheres 
of copper, introduced into dilute nitric acid and kept in violent 
agitation (compare Trans., 1889, 361), were found to be more rapidly 
attacked by acid which had been previously used in similar experi- 
ments than by fresh acid. The increased rate of solution was found 
to be due to the nitrous acid generated. Nitric acid of sp. gr. 1:41 
was freed from nitrous acid by passing a current of air through it at 
at a temperature not exceeding 30°. When the copper spheres were 
introduced into this acid, no evolution of gas occurred for three 
minutes, but the acid contained a considerable quantity of nitrous 
acid after five minutes. If carbamide be added to the acid, the action 
is considerably retarded, but proceeds rapidly when once commenced. 
In one experiment in which 1 gram of carbamide was added to a litre 
of the acid, the copper sphere remained unattacked during a period 
of an hour. A current of air driven through the acid has the same 
effect as carbamide in removing nitrous acid and preventing the solu- 
tion of the copper. H. K. T. 


Action of Sulphuric Acid on Aluminium. By A. Drrte 
(Compt. rend., 110, 573—576).—When aluminium foil is placed in 
sulphuric acid of 2°5 per cent., it at first seems to undergo no change, 
bat afier a time the surface loses its polish and becomes matt, and 
bubbles of gas appear and increase in quantity as the surface becomes 
rougher. Eventually the aluminium dissolves completely. In a 
vacuum, the phenomena are similar, but follow one another more 
rapidly, the air condensed on the surface being given off first, followed 
as soon as the pressure is low by the hydrogen liberated by the action 
of the acid. Like amalgamated zinc, the aluminium is attacked 
immediately on its immersion in the acid, but the surface becomes 
covered with a film of hydrogen, which prevents further action. 

_If the sulphuric acid is mixed with a small quantity of any chlo- 
ride with a heat of formation greater than that of alaminium chloride 
(platinum, gold, copper, mercury), the evolution of hydrogen is much 
more rapid. The chlorides of iron, zinc, &c., have no such effect, 
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In presence of traces of the active chlorides, the evolution of 
hydrogen is at first rapid, but after a time it slackens, and a white 
deposit of basic aluminium sulphate, 2A1,0;,S0;, is formed, and 
increases in quantity until the whole of the aluminium has been 
dissolved. 

Aluminium, under atmospheric pressure, is not attacked by a 
solution of aluminium sulphate, but in a vacuum, air is first dis. 
engaged from the surface of the metal, and the latter is then con- 
verted into the basic sulphate with evolution of hydrogen. The 
same change takes place readily even under atmospheric pressure if 
a trace of one of the active chlorides is added. 

The displacement of copper from copper sulphate by aluminium is 
an exothermic change, but does not take place under ordinary con- 
ditions even in presence of free acid. After prolonged contact, 
the aluminium is slowly attacked, the rapidity of the reaction in- 
creasing as the surface of the metal becomes roughened. In presence 
of a trace of one of the active chlorides, the deposition of copper is 
much more rapid, even in absence of free sulphuric acid. 

The same explanation holds in all cases where the aluminium does 
not readily enter into a reaction which would be exothermic. The 
surface of the metal becomes covered with a thin layer of gas, which 
prevents further change, but which can be removed by reduction of 
pressure or by the roughening of the surface of the aluminium in con- 
sequence of the deposition of another metal upon it. C. H. B. 


Action of Nitric Acid on Aluminium. By A. Drrre (Compt. 
rend., 110, 782—784).—The action of nitric acid and nitrates on 
aluminium, like the action of sulphuric acid and sulphates (preceding 
abstract), is impeded by the formation of a film of gas on the surface 
of the metal. If the action takes place in a vacuum, or if the liquids 
are heated, dissolution of the metal takes place much more rapidly. 
Very dilute nitric acid yields nitrogen, nitric oxide, and ammonia. 
Nitric acid of 3 per cent., mixed with a small quantity of platinum 
chloride, dissolves aluminium with very slight evolution of gas and 
formation of considerable quantities of ammonium nitrate. Alu- 
minium dissolves in a solution of the normal nitrate, especially on 
heating, with evolution of hydrogen and formation of the basic 
nitrate 2A1,0;,N,0;,10H,O. At the ordinary temperature, dissolution 
takes place very slowly, but the action is somewhat more rapid in a 
vacuum. The decomposition of water by aluminium would result in 
the formation of the hydroxide and hydrogen, either of which can 
form a protecting film on the surface of the metal. In presence of 
any salt which will dissolve the aluminium hydroxide, the metal is 
gradually attacked. Salts which do not dissolve alumina have no 
influence on the change. C. H. B. 


Fluoroxy-salts of Molybdenum. By F. Mavro (Gazzetta, 19, 
179—195).—After an historical account of the molybdenum com- 
pounds of the type MoX,, the author calls attention to the fact that 
the pentachloride and the compound MoCl,,POCI; are the only com- 
pounds of that class the composition of which is firmly established, 
inasmuch as Blomstrand’s analyses of his violet and brown oxychlorides 
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(J. pr. Chem., 71, 459) do not agree sufficiently well with the formule 
calculated, whilst the generally received formula for the blue oxide, 
Mo.0;, depends on the analyses of Wohler and Buff (Annalen, 110, 
975), and of Rammelsberg (Ann. Phys. Chem., 127, 290), all of 
which agree better with the formula Mo,Q,. Rammelsberg’s analyses 
of the hydrated oxide Mo,0,,3H,O likewise agree better with the 
formula Mo;05,5H,0. 

Normal potassium fluoroxyhypomolybdate, MoQF;,2KF,H,0O, is best 
obtained by adding potassium hydrogen fluoride to a solution of 
hydrated molybdenum dioxide in hot hydrofluoric acid; on cooling, 
the hypomolybdate separates in very thin, blue plates. It may also 
be prepared by the electrolysis of a solution of potassium fluoroxy- 
molybdate, MoO.F,,2KF,H.O, in dilute hydrofluoric acid. It crystal- 
lises from a solution containing excess of hydrofluoric acid in large, 
transparent, monoclinic laminz, having a vitreous lustre— 

a:b:¢ = 0°99975 : 1: 1:03200; 8 = 80° 56’ 27”. 

Forms observed—(100), (010), (001), (101), (021), (111), (110), 
(111), (112). a 

Principal angles 001: 100 = 80° 56’; 001:101 = 129° 24’; 
001: 021 = 63° 52’; OOL: 111 = 51° 7; 001:110 = 83° 34’; 
001: 111 = 120° 9’; 110: 110 = 89° 16’. 

From these figures it appears that potassium fluoroxyhypomolyb- 
date may be regarded as geometrically isomorphous with the 
salts MoO.F,,2KF,H.O; WO.F.,,2KF,H,0; NbOF;,2KF,H,O; and 
TiF,,2K¥,H,0. . 

It acquires a more intense blue colour after prolonged exposure to 
the air, but it undergoes no further change. It loses the greater part 
of its water of crystallisation when placed in dry air over calcium 
chloride, and it turns green and becomes anhydrous on heating at 
100°. When ignited for several hours in the air, it loses hydrofluoric 
acid, and is converted into normal potassium molybdate. It is 
soluble in water and in hydrochloric acid with decomposition, and 
like other substances of this class it is a powerful reducing agent, 
precipitating salts of silver, copper, gold, &c. 

Hexagonal potassium fluoroxyhypomolybdate, 3MoOF;,5KF,H,0, is 
obtained by dissolving the preceding salt in hydrofluoric acid and 
concentrating the solution; on cooling, the hypomolybdate separates 
out in very slender blue, vitreous, acicular crystals, which appear 
under the microscope as prisms with a hexagonal section. It is 
soluble in water with decomposition, and has considerable reducing 
power ; it gives off hydrofluoric acid on heating to 230°. 

Normal ammonium fluoroxyhypomolybdate, MoOF;,2N H,F, isobtained 
by gradually adding ammonia to a solution of the hydrated molyb- 
denum dioxide in hydrofluoric acid until the dark-green colour 
changes to brownish-red ; more hydrofluoric acid is then added, until 
the original colour is just restored. On concentrating the solution at 
a moderate temperature, the ammonium salt separates out in large 
blue or green, vitreous, transparent, rhombic prisms or tables, which 
become deep blue on exposure to the air— 


a:b:c = 084289: 1: 1°:01998. 
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Forms observed :—(910), (001), (011), (034), (012), (201), (695), 
(101), (221). 

Principal angles :—001 : 011 = 45° 34’; 001: 034 = 37° 25’, 
001: 012 = 27°01'; 001: 201 = 67° 33’; 001: 605 = 55° 27’, 
O91: 101 = 50° 26’; O01: 221 = 72° 28’; 221: 221 = 35° Oy, 
201 : 201 = 44° 54’; 201 : O11 = 74° 30’; 011 : 221 = 49° 29’, 


This salt is, therefore, isomorphous with the compounds— 
MoO,F,,2NH,F, NbOF;,2NH,F, and WO,F,,2NH,F. 


From the isomorpbism of the compounds MoOF,,2KF,H,0 with 
MoO.F,, 2K F,H,0, and of MoOF;,2NH,F with MoO,F,,2NH,F, it would 
appear that the substitution of an atom of fluorine for an atom of 
oxygen does not affect the crystalline form of the compound. 

Hexagonal ammonium fluoroxyhypomolybdate, 3MoOF;,5N H,F,H,0, 
is obtained by concentrating « solution of the normal salt in hot 
hydrofluoric acid. On cooling, it separates out in very small, sky-blue, 
vitreous, acicular crystals, which appear under the microscope as 
hexagonal prisms with their principal axis coincident with the direc. 
tion of optie extinction; in this respect it resembles the compounds 
3MoOF;,5KF,H,O, 3NbOF,,5KF,H,O, and 3NbOF;,5NH,F,H,0. It 
has some reducing power and is decomposed by water; on exposure 
to the air, its colour changes to a deep blue. 

Other ammonium fluormolybdates prepared by the author have 
been already described (see Abstr., 1889, 106). S. B. A. A. 


Phosphotrimetatungstic Acid and its Salts. By E. Pfcnarp 
(Compt. rend., 110, 754—757).—Phosphotrimetatungstic acid, 


P,0;,12WO,; + 42H,0, 


is obtained by evaporating below 100° a mixture of phosphoric and 
metatungstic acids in any proportions whatever. If the metatungstic 
acid is in excess, the final crystals consist of phosphopentametatungstic 
acid. Phosphotrimetatungstic acid forms brilliant crystals, seemingly 
triclinic, which do not effloresce and are soluble in water or alcohol. 
They are not decomposed by acids in the cold, but tungstic acid sepa- 
rates on heating. With bases, the acid yields salts of the general type 
M’,0,P,0;,12W0O;, which can also be obtained by the direct combina- 
tion of metatungstic acid and phosphates. Excess of an alkali yields 
a mixture of a normal tungstate and normal phosphate. The sodium 
salt crystallises with 18 mols. H,O in fine crystals, isomorphous with 
the acid; it is insoluble in alcohol. The potassium salt, 


K,0,P,0;,12WO, + 9H,0, 


is amorphous, insoluble in cold water, and only slightly soluble in hot 
water; the ammonium, cwsium, and rubidium salts have similar pro- 
perties. The thallium salt, T1,0,P,0,,12WO, + 4H,O, is a very 
finely divided, amorphous substance. ‘lhe lithium salt, which conforms 
to the general type, and crystallises with 21 mols. H,O, forms brilliant 
crystals, apparently rhombohedric. The barium, strontium, and cal- 
cium salts crystallise in rhombohedral crystals with 15, 17, and 19 
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mols. H,O respectively, dissolve in water, but are insoluble in alcohol. 
he magnesium, cadmium, and zinc salts form rhombohedral crystals 
with 10, 13, and 7 mols. H,O respectively. The copper salt (11 mols. 
H,0) is also rhombohedral, but effloresces very rapidly; the lead 
salt (6 mols. H,O) is white, and insoluble in cold water, but crystal- 
lises from boiling water in slender needles. The silver salt, 
Ag,0,P,05,12WO; + 8H,0, is insoluble, and is not affected by light. 
The mercurous salt is yellowish, and is insoluble in water and dilute 
nitric acid. C. H. B. 


Atomic Weight of Zirconium. By G. H. Batey (Proc. Roy. 
Soc., 46, 74—87).—In this paper, experiments with a view to the 
preparation of pure zirconia, prior to the determination of the atomic 
weight of zirconium, are described. Crude zirconia was dissolved in 
hydrochloric acid, and crystallised out as oxychloride. A solution of 
the latter was treated with hydrogen sulphide, filtered, the filtrate 
rendered alkaline with ammonia, and any further precipitate of 
sulphides removed. The filtrate was then acidified, and oxalic acid 
added to throw down gadolinium earths. The oxychloride still con- 
tained iron, which was removed by repeated crystallisations from 
concentrated hydrochloric acid, the crystals being ually washed with 
a mixture of the acid with 1 part of alcohol and 10 parts of ether. The 
zirconia now contained only soda, which was removed by repeated 
precipitation with ammonia and re-solation with hydrochloric acid. 

The following forms of zirconium were examined—the metal, the 
chloride, oxychloride, bromide, and sulphate. The only method 
which gives the metal free from foreign impurity is Phipson’s, in 
which zirconia is heated with magnesium powder. The black powder 
so obtained consists mainly of zirconia, and contains only a small 
amount of metallic zirconium. Nearly pure metal can be obtained by 
using magnesium foil, the fuil beg afterwards treated with hydro- 
chloric acid. The author finds that concentrated sulphuric acid acts 
rapidly on zirconium in the cold. 

The peroxide can be precipitated in acid or ammoniacal solution, 
preferably the former, by means of hydrogen peroxide. It has the 
composition ZrO;,3H,O when dried over phosphoric anhydride. At 
100° its composition becomes Zr,0,. 

Zirconium tetrachloride was prepared in the usual way, and was 
sublimed in a current of chlorine through a tube drawn out into 
bulbs, a lower temperature being used for each bulb. The bulbs 
were then sealed aud their contents analysed. The results were not 
concordant. 

Zirconium oxychloride is apt to retain hydrochloric acid, and if 
heated it passes into basic salts. Samples were purified (1) by wash- 
ing with alcohol and ether, (2) by placing in a vacuum over solid 
potash. The ratio of chlorine to zirconium oxide was determined, 
and the results compared with one another and with those of Ber- 
zelius. They were not concordant. 

The sulphate was prepared by heating the powdered zirconia with 
sulphuric acid, the excess of acid being driven off at a temperature of 
350—400°, it being found that the excess of acid was completely 
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expelled at 350°, whilst the salt was decomposed only at temperatures 
above 400°. 

Atomic weight of zirconium.—The decomposition of zirconium 
sulphate was considered to be the most accurate method for the 
determination of this value. Owing to the rapidity of the decomposi- 
tion loss is apt to occur. The crucible in which the decomposi- 
tion was effected was therefore enclosed in a second one, and heated 
very slowly. The mean of eight determinations gives 90-401 as the 
atomic weight of zirconium (H = 1). a 


Vanadium in Potassium Hydroxide. By E. F. Smita (Chem. 
News, 61, 20—21).—By treating ordinary stick potash with hydrogen 
sulphide, acidifying with hydrochloric acid, &c., as much as 0°5 gram 
of impure vanadium sulphide was obtained from 3 Ibs. of potash. 

D. A. L. 

Atomic Weight of Bismuth. By A Crassen (Ber., 23, 938—953). 
—The purest commercial bismuth contains various impurities, such 
as copper and iron, but the principal one is lead; the author’s first 
attempts to prepare the metal in a chemically pure condition were 
carried out as follows:—(1) The purest commercial metal (250 
grams) was dissolved in nitric acid, the solution repeatedly evaporated 
with concentrated hydrochloric acid until free from nitric acid, the 
chloride dissolved in concentrated hydrochloric acid, and the solution 
mixed with alcohol, whereon the lead was partially precipitated as 
chloride. The filtered solution was then placed in 10 beakers (each of 
4 litres capacity), the bismuth precipitated as oxychloride by adding 
water, the precipitate washed by decantation until free from hydro- 
chloric acid, redissolved in hydrochloric acid, and reprecipitated with 
water; this process was repeated 12 times. The oxychloride obtained 
in this way was dissolved in hydrochloric acid, the diluted solution 
treated with ammonia and ammonium carbonate, the precipitate 
washed by decantation until free from ammonia, dissolved in hydro- 
chloric acid and reprecipitated with ammonia and ammonium car- 
bonate; this process was twice repeated. The precipitate was then 
dissolved in hydrochloric acid, reprecipitated with water, washed, 
dried, and fused with 98 per cent. potassium cyanide; the resulting 
metal was then repeatedly melted with potassium cyanide, the whole 
melt finally cast into a mould, and when cold, the metal separated, 
washed well with water, and polished. 

(2.) The purest commercial bismuth nitate was treated as described 
in the first process. 

The metal purified by either of these methods was found, on 
spectroscopic examination, to contain lead, so that bismuth cannot be 
freed from this metal by fractional precipitation. ; 

Chemically pure bismuth can, however, be obtained by electrolysis. 
When a nitric acid solution of the metal, purified as described above, 
is electrolysed under suitable conditions, chemically pure bismuth is 
deposited on the negative electrode, and the whole of the lead is 
deposited as peroxide, together with bismuth peroxide, on the 
positive electrode. The electrolysis is carried out in the following 
manner :—About, 200 grams of the purified metal is dissolved in pure 
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nitric acid, and the cold solution placed in a beaker; a platinum 
basin, resting on the bottom of the beaker and connected with a 
positive electrode of the usual form, serves as the positive, and a 
platinum cone as the negative, electrode. The current can be obtained 
either from galvanic batteries or from a dynamo, and is so regulated 
by means of resistance coils, that the bismuth separates in a crystalline 
condition. The bismuth and lead peroxides are deposited together 
on the platinum basin, and the negative electrode together with the 
adherent bismuth can be easily removed without agitating the liquid. 
The bismuth is separated from the electrode, washed with alcohol, 
melted with potassiam cyanide as described under (1), and polished. 

In this way it is obtained in a perfectly pure condition, as is shown 
not only by spectroscopic examination, but also by measurements of its 
electrical resistance (compare v. Aubel, Abstr., 1889, 807), which is 
the best test of absolute purity. 

The specific heat of the pure metal was found by v. Aubel to be 
00318 between 61°6° and 21°7°, as the average of 10 determinations 
by Kopp’s method. 

The specific gravity of the pure metal was determined by the 
author and found to be 9°7474, as the average of four experiments, 
and the specific gravity of pure melted bismuth oxide 9°0444. 

Pure bismuth that has cooled slowly melts at 264°, but traces. of 
impurities raise its melting point considerably. 

After discussing the methods employed by previous investigators 
(Lagerhjelm, Schneider, Dumas, Marignac, Bailey, and Léwe), the 
author gives a brief account of his own preliminary attempts to de- 
termine the atomic weight of bismuth (1) by converting the metal 
into oxide, (2) by converting the metal or oxide into sulphide, (3) by 
converting bismuth triphenyl into oxide, and (4) by converting bis- 
muth triphenyldibromide into oxide, but none of these methods gave 
satisfactory results. 

The following method was finally adopted, and found to be both 
simple and accurate:—The pure metal is placed in a platinum basin 
(90 mm. in diameter), standing in a larger platinum basin (120 mm. 
in diameter), and covered with a third platinum basin (92 mm. in 
diameter), over which is inverted a fourth platinum basin (105 mm. 
in diameter), in such a way that it rests on the bottom of the largest 
vasin; dilute nitric acid, most carefully purified, is then added, and 
the whole apparatus heated in the water-bath until solution is com- 
plete. The platinum basins which serve as covers are washed with 
dilute nitric acid, the washings added to the bismuth solution, the 
whole evaporated to dryness, and the residue heated tirst to 90—100° 
in an air-bath, and then, after keeping 24 to 48 hours, gradually to 
250°, at which temperature the nitrate is gradually decomposed; the 
residual oxide is then heated to its fusing point until its weight 
becomes constant. 

The average of nine determinations gave 208°923 (O = 16) or 
208'401 (O = 15°96) as the atomic weight of bismuth, or when re- 
duced to a vacuum 208°90235 and 208°38009 respectively, the values 
given above for the sp. gr. of the metal and its oxide being taken. 

F. 8S. K. 
3b 2 
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New Bismuth Potassium Iodide. By L. Astre (Compt. rend., 
110, 525—527).—With a view to prepare Nicklé’s salt, BI;,KI + 
2H,0, 38:1 grams of iodine, 14°82 grams of potassium chloride, and 
100 grams of water were allowed to remain in contact with 40 grams 
of powdered bismuth for about two months. At the end of this time, 
the product consisted of slender, brown needles mixed with potassium 
chloride and the excess of bismuth, with a small quantity of bismath 
potassium chloride. The only solvent which will dissolve the double 
iodide without decomposition is ethyl] acetate. By spontaneous 
evaporation of this solvent, crystals are obtained which always have 
the same composition and are similar in appearance to the crystals 
in the crude product. The percentage composition of the crystals is 
as follows :— 

Bi. K. 
Found (mean of three pre- 
parations) i 32°6 2°5 
Cale. for KI,2Bil, 32°5 2-1 — 
Calc. for KI,Bil,; + 2H,O 65°4 27:08 5°03 2°49 


The product is therefore a donble iodide, different from Nicklé’s 
salt. It is obtained more rapidly by heating the preceding mixture 
at 100° in a well-closed flask for 24 hours, cooling and extracting 
with ethyl acetate. C. H. B. 


Atomic Weight of Gold. By J. W. Matugr (Proc. Roy. Soc., 
A6, 71—73).—Five methods were used in this determination :—- 
(1.) A neutral solution of auric chloride was divided into two 
accurately weighed portions. In one the gold was precipitated with 
sulphurous anhydride and weighed. With the other, the amount of 
metallic silver, in the form of nitrate, required to precipitate its 
chlorine was determined (five experiments). (2.) A similar method 
was applied to a solution of auric bromide (six experiments). (3.) A 
similar treatment was applied to a solution of potassic aurobromide 
(four experiments). (4.) A determination was made of the loss by 
ignition of a weighed quantity of trimethylammonium aurochloride 
(five experiments). (5.) A comparison was made of the weights of 
gold and silver simultaneously deposited by the same current from 
solutions of aurocyanide and argentocyanide of potassium respectively 
(five experiments). (6.) A comparison was made of the weight of 
gold deposited from potassium aurocyanide with the volume of 
hydrogen liberated from dilute sulphuric acid by the same current 
(three experiments). (7.) A determination was made of the quantity 
of hydrogen obtainable by the dissolution of zinc in dilute sulphuric 
acid. A definite quantity of this zinc, taken in excess, was used to 
precipitate gold from a neutral solution of auric chloride and the gold 
thrown down was determined. The excess of zinc was dissolved in 
sulphuric acid and the volume of the evolved hydrogen was noted. 
From these data the hydrogen equivalent to the precipitated gold 
was calculated (six experiments). , 

The general mean of the results is 196-910. If methods 5 and 6, 
which are the least satisfactory, are excluded, the value 196°882 1s 
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obtained. Finally, if the mean of the first three methods is taken, 
the value 196°762 is obtained, a result higher than that of Kriiss, but 
lower than that of Thorpe and Laurie. H. K. T. 


Potassium WNitrosoplatinochloride. By M. Vizes (Compt. 
rend., 110, 757—758).—When a concentrated solution of potassium 

latinonitrite is mixed with excess of hydrochloric acid and gently 
heated, nitrogen oxides are evolved and a yellow, crystalline powder 
separates, which is a mixture of potassium platinochloride and another 
salt of very similar appearance. The latter, however, crystallises in 
a different form, and the crystals act on polarised light; when heated 
alone, it evolves nitrogen oxides, and when heated in hydrogen, it 
yields an appreciable quantity of water and ammonium chloride. It 
is potassium nitrosoplatinochloride, K,PtCl;NO, and is analogous to 
the potassium nitrosorutheniochloride, K,RuCl;NO, described by 
Joly (Abstr., 1889, 352 and 678). 

It is noteworthy that the percentage of potassium and platinum is 
practically the same in the platinochloride and the nitrosoplatino- 
chloride. C. H. B. 


Mineralogical Chemistry. 


Mineral Synthesis. By E. Weinscuenx (Zeit. Kryst. Min., 17, 
486—504).—1. The author has prepared artifivially a number of 
sulphides by the distillation of oxides with ammonium chloride and 
sulphur; a method first employed by Wohler in 1836. The synthesis of 
a mineral, the author notes, can only be regarded as successful, not 
only when the chemical composition is copied, but also when the 
product has all the physical properties of the mineral. The sulphides 
prepared in sufficient quantity to enable the physical properties to be 
determined were iron pyrites, magnetite, cobalt sulphide, cupric 
sulphide, and galena. Nickel, manganese, and zinc gave unsatis- 
factory results, and silver sulphide could not be obtained in crystals 
by this method. 

2. The minerals of the apatite group were prepared by the wet 
method. Apatite was obtained in well-developed crystals by heating 
a mixture of calcium chloride, ammonium phosphate, and excess of 
ammonium chloride in a closed glass tube at 150° to 180°. Other 
phosphates were obtained in a similar manner, as were also chlor- 
arsenates and vanadates. 

3. Oxides of metals that are more electropositive than copper were 
obtained in a crystallised condition by the action of metals on 
ammoniacal copper solutions. Magnetite, cuprite, and arnimite were 
obtained in this way. The last mineral was discovered by Weisbach 
(Abstr., 1888, 1259). 

_ 4. Sulphides were obtained by the decomposition of thiocyanates 
in acid solution. By the employment of ammonium thiocyanate, itis. 
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possible to obtain an atmosphere of hydrogen sulphide at a high 
pressure. This method was employed for the preparation of a la 
number of sulphides and yielded a series of good results. The 
mixture in each case was heated at a temperature of 230° to 250° for 
four to six hours in a closed tube. In this way the author obtained 
galena from lead acetate, silver glance from silver acetate, covelline 
from copper sulphate, cinnabar from mercury chloride, orpiment from 
arsenious acid, troilite from iron ammonium sulphide, cuprous sul- 
phide from cuprous chloride, mercurous sulphide from mercurous 
chloride, millerite from nickel sulphate solution, cobalt monosulphide 
from cobaltous chloride, and alabandine from manganese sulphate. 
B. H. B. 


Mercury Sulphates from a Furnace atIdria. By G. Seyrrieps. 
BERGER (Zeit. Kryst. Min., 17, 433—444).—The mercury sulphates 
found in 1887 in pulling down a mercury furnace at Idria appear in 
two forms, a crust filled with geodes of small, pellucid crystals, and 
a white, crystalline, amorphous mass of globular structure. Both 
varieties are planted on yellow brick or mortar. The crystallised 
substance, which appears to be genetically the older of the two, gave 
on analysis 81°95 per cent. of Hg,O and 16°72 per cent. of SO;, and 
undoubtedly has the formula Hg,SO,. Its sp. gr. is 8353. The 
crystalline substance on analysis yielded 27°02 per cent. of SO,, and 
has consequently the formula HgSQ,. Its sp. gr. is 5995. The 
crystallised sulphate is believed by the author to be trimetric, the 


observed forms being coPco, coPco, OP, coP, oc P%, Poo, 4Pco, Peo, 
8B ca, P. B. H. B. 


Supposed New Mineral from Montana. By R. Pearce (Zeit. 
Kryst. Min., 17, 402—403 ; from Proc. Colorado Scient. Soc., 2, 70).— 
A massive mineral found in the Gagnon mine, Butte, Montana, re- 
sembles bornite. Its hardness is 3°5 to 4, and its sp. gr. 4°95. Analysis 
gave the following results :— 


8. Cu. Ag. Zn. Fe. Insol. Total. 
20°51 41:10 2466 980 2°09 1°02 99°18 


The author is inclined to regard the mineral as a bornite in which 
copper is partly replaced by silver, and iron by zinc. B. H. B. 


Artificial Silver-bismuth-glance. By R. Scunerer (J. pr. 
Chem. [2], 41, 414—424; compare this vol., p. 337).—When finely 
powdered bismuth sulphide is shaken with a feebly ammoniacal 1 per 
cent. solution of silver nitrate, practically no change occurs, a mere 
trace only of silver being thrown down as sulphide; but if the silver 
nitrate solution be neutral, the silver will be precipitated as sulphide 
and the bismuth converted into basic nitrate. 

One gram of finely powdered potassium bismuth sulphide is put 
into a flask (60 c.c.) together with 25—30 c.c. of air-free water and a 
solution of 0°550 gram of silver nitrate to which ammonia has been 
added until the brown precipitate just redissolves; the flask is then 
filled up with air-free water and continually shaken. After 12—24 
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hours, the supernatant liquid is found to be free from silver; it is 
then decanted, and the residue shaken with air-free water for two 
days, then filtered, washed with water and absolute alcohol, pressed 
between filter-paper, and dried at 100°. 

Thus prepared, silver-bismuth-glance has the composition Ag,S, Bi,Ss, 
and is a dark-grey powder; if crystals of bismuth sulphide are em- 
ployed instead of powder in the above prescription, the resulting 
glance is crystalline and of the same form as the bismuth sulphide. 
It fuses without decomposition ; the fused mass is light-grey and of 
metallic lustre; its fracture shows a homogeneous, leafy, crystalline 
structure; it is brittle, but not easily powdered. Tine powder is grey ; 
its hardness is about 3°5; its sp. gr. at 15° is 6°96, that of the mineral 
being 6°92 (Rammelsberg). Cold nitric acid and hydrochloric acid 
do not attack it, but both acids decompose it when hot. 

Artificial silver-bismuth-glance was also prepared by fusing silver 
sulphide and bismuth sulphide together in molecular proportion ; the 
fused mass had all the above properties. A. G. B. 


Sylvanite and Nagy4gite from Nagy&g. By W. Hank6 (Zeit. 
Kryst. Min., 17, 514; from Math. és term. tud. Ertesité, 6, 340—349). 


—Analyses of sylvanite (I) and nagyagite (II) from Nagyag gave the 
following results :— 


Au. Ag. Te. Fe. Cu. Pb. Sb. 8. SiO, Total. 


I. 26°08 11°57 61°98 0°30 0°09 trace — .— 0632 10034 
I. 761 — 1785 034 — 5720 695 995 O31 10021 


The sp. gr. of the sylvanite is 8°036, and that of the nagyadgite 
7347. B. H. B. 


Arsenical Pyrites from Wunsiedel. By K. Orssexe (Zeit. 
Kryst. Min., 17, 384—385).—In the marble quarry to the east of 
Wunsiedel, a fragment of a tin-white, hard, striated mineral has been 
found in a state of intimate association with the granular limestone. 
The mineral has a hardness of 6, and blowpipe tests indicated that it 
was arsenical pyrites. Analysis yielded— 


As. 8. Fe. Total. Sp. gr. 
46°91 18°64 34°31 99°86 6°123 


No notice has hitherto appeared of the occurrence of arsenical 
pyrites in the granular limestone of Wunsiedel. This mineral has, 
however, been found in the same rock at Auerbach. B. H. B. 


Nickel Ore from Gosenbach. By Hevustrr (Jahrb. f. Min., 
1890, i, Ref. 206; from Niederrhein. Ges. Bonn Sitzungsber., 1887, 
67).—In the “Storch und Schéneberg” mine at Gosenbach, in the 
Siegen district, a nickel ore that occurs in small quantities gave on 
analysis the following results :— 


Sb. As. Ni. 8. Pb, Zn. 
32:9 5°27 27°43 34°40 traces 
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The formula deduced from these results is 8NiS,(+As,¢Sb),S,. 
Further investigation is necessary to determine whether the ore is a 
simple mineral, B. H, B. 


New Forms of Crystallised Silica. By Micnet-Lfvy and 
Munter-Cuatmas (Compt. rend., 110, 649—65z).—The authors de. 
scribe the appearance and optical properties of certain forms of silica 
from the cretaceous rocks of the Paris basin. Two, to which they 
give the names quartzine and lutecite, are varieties respectively of 
chalcedony and quartz, from which they differ in the mode of develop. 
ment of the fibres and crystals, and in their optical properties. 

2% ! 

Pseudobrookite from Vesuvius. By J. A. Krenner (Jahrh. f. 
Min., 1890, i, Ref. 218—219 ; from Féldtani Kézlény, 18, 153—157)— 
On a piece of lava from the eruption of 1872, the author discovered 
small crystals of pseudobrookite, exhibiting the forms coPco, coP2, 
1Pco. The axial ratio is a:b: ¢c = 0°9683 : 1: 1:0957. The author 
notes the geometrical similarity with Guiscardi’s guarinite, a mineral 
found in the sunidine bombs of Vesuvius. The analyses of the two 
minerals present no analogies, the formula of guarinite being 


Ca0,Si0,,TiO,. B. H. B. 


Composition of Limestones from the “ Montagnola Senese.” 
By A. Funaro (Gazzetta, 19, 34—38).—A deep grey talcose argil- 
Jaceous and calcareous schist of the triassic period, from Pietra Lata, 
near Ripostena, and an adjoining friable pulverulent rock, probably 
a product of the decomposition of the schist were first examined. 
They are both soluble with effervescence in dilute acids, leaving an 
abundant siliceous residue, and have the following composition :— 

Insoluble 

CaCO;. MgCO;. Fe,O;. P,0;. residue. 

Schist .,..ccsece 75°20 1:20 060 — 21°75 
Do. decomposed 82°00 0°74 0°60 traces 15°00 


The fact of the altered rock containing more lime and less silica 
than the original is an indication that the former contains detritus of 
neighbouring calcareous formations ; this is confirmed by the presence 
of traces of phosphates in the decomposed rock. 

Some limestones occurring near Montagnola, and a white earth 
lying between these rocks and the schists, gave the following results :— 

SiO, and 
Rock, Locality. CaCO;. MgCOs. silicates. Oxide of Fe. 
. Limestone Fungaja.. 98°10 0°68 1:05 traces 
2. 9» 2 oo Sas 0°83 0°75 
3. ‘ S.Colomba 93°25 0°75 5°00 
. White earth Campo alla 
Pania.. 81°25 0°37 17°50 
. White earth Fungaja.. 3880 057 56°25 
‘ - Campo alla 
Pania.. 4°60 076 86°70 
. White earth Campo alla 
Pania.. 0°50 057 95°20 
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(1) is a crystalline, (2) a friable, and (3) a spongy limestone ; they 
are all adjacent rocks; the last two are probably derived from the 
decomposition of the first. (4) occurs between Campo alla Pania and 
Personata; it lies adjacent to the limestones, and is derived from 
their decomposition; it is a very fine, white earth, well adapted for 
the manufacture of porcelain, and has hitherto escaped notice. 
(6) and (7) are siliceous earths derived from the decomposition of 
the argillaceous schists. ' 

A spongy, dolomitic limestone and a grey powder which occupied the 
interstices in the rock were next examined. The rock is grey, banded 
with white; when struck with the hammer, it emits a sulphureons and 
bituminous odour ; the powder is ashy, non-adherent, and very finely 
grained. (1) is the solid rock from Val Maggiore, (2) is an altered 
rock from the same locality, (3) is a dolomitic powder from Cetunala, 


and (4) is the powder from the interstices of (2). 
Insoluble 


MgCoO;. Water. matter. 
27°69 — 0:77 
21°94 4:00 1:00 
42°37 — 1:00 
42°82 — 0°75 


Analyses (3) and (4) exhibit the ordinary mode of decomposition 
of dolomitic rocks by loss of calcium carbonate; as this is, however, 
only the case at high temperatures (the reverse taking place at low 
temperatures), it would appear that the rock had been decomposed in 


deep strata, where the temperature is sufficiently elevated. 
S. B. A. A. 


Occurrence of Celestine and Barytes near Torda. By A. 
Kocu (Zeit. Kryst. Min., 17, 510—511; from Math. es term. tud. 
Ertesiti, 6, 73—83).—Celestine and barytes occur in large quantities 
near Torda, in Torda-Aranyos Co., Hungary, in a bituminous lime- 
stone. The celestine is mined on an industrial scale. Three varieties 
occur with different specific gravities. The white, columnar variety 
has a sp. gr. of 3°89, whilst the bluish-white and the pellucid crystals 
have specific gravities of 3°93 and 3°94 respectively. The mineral is 
very pure, the mean of analyses of the different varieties giving the 
following results :— 


Sr0. so,. Total. 
56°37 43°63 100:00 


The barytes occurs in massive, white beds and veins, or in greyish- 
white, semi-transparent crystals. It is very pure, as is shown by 
the following analytical results :— 


BaO. SO;. Total. 
65°47 34°40 99°87 
B. H. B. 
Mean Composition of the Celestine Bed of Koppand. By 
FE. Nvirevt (Zeit. Kryst. Min., 17, 515; from Vegytani Lapok, 6, 
56—58).—The author examined samples of about 9 lbs. in weight, 
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taken from different portions of the bed. The mean composition was 
found to be as follows :— 


SrSO,. CaSO, CaCO;  Si0y. Fe. Total. 
87°42 734 446 0°50 trace 99°72 
B. H. B. 

Crystallised Basic Copper Nitrate identical with Gerhard. 
tite. By L. Bourcrots (Compt. rend., 110, 541—543).—If an aqueous 
solution of cupric nitrate and urea in equivalent proportions is heated 
in sealed tubes at 130°, it yields very thin, brilliant, pale, bluish-green 
leaflets of the basic nitrate, Ca(NO;).,3Cu(OH).. It is insoluble in 
water, but easily soluble in dilute acids; sp. gr. 3°41. Its crystals 
are rectangular lamelle derived from a rhombic prism of 94° 30’, and 
it is identical in composition and properties with the native basic 
cupric nitrate, gerhardtite, described by Brush and by Wells and 
Penfield. 

Wells and Penfield, by heating copper nitrate solution with me- 
tallic copper at 150° in sealed tubes, obtained a basic nitrate of the 
same composition, but crystallising in forms derived from a mono- 
clinic prism. The author was unable to obtain these crystals ; under 
the conditions described, the product was identical with that obtained 
in presence of urea. The same product is formed when a solution 
of cupric nitrate is slowly concentrated. C. H. B. 


Dahllite, a New Norwegian Mineral. By W. C. Bréccer and 


H. Bicxsrrém (Zeit. Kryst. Min., 17, 426; from Ofv. vet. akad. forh., 
1888, 493).—The new mineral was found at Odegarden, Bamle, 
Norway, as a fibrous crust on apatite. It is of a pale-yellow colour, 
but colourless in thin sections. Its sp. gr. is 3°053, and its hardness 
almost equal to that of apatite. Analysis yielded :— 


CaO. F eO. Na,O. K,0. P,O;. CO,. H,0. Total. 
53°00 079 O89 O11 3844 629 41:37 #10089 


These results are in accord with the formula, 
4(Ca,Fe,Na,,K,)3P20,,2CaCO, + H,0. 


The microscopic examination indicated that the mineral was quite 
unaltered, and homogeneous. This new mineral, the only combina- 
tion of a phosphate and a carbonate yet known, has been named 
dabllite, in honour of the weil known mineralogists Tellef and Johann 
Dahll. B. H. B. 


Vivianite from the Szentes Artesian Well. By K. v. Muraxizt 
(Zeit. Kryst. Min., 17, 521; from Féldtani Kézidny, 18, 465—466).— 
The mineral, which was obtained from the artesian well of the town 
of Szentes, Csongrad Co., Hungary, at a depth of 160 metres, was 
found in the form of grains in the clay. On analysis it gave the 
following results :— 


FeO. Fe,03, P,O;. H,0. s i0,. Total. 


40°00 0°83 26°86 24°37 7°94 100-00 
B. H. B. 
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Delvauxite and Diadochite from Vysocany, Bohemia. By 
F. Kovit* (Listy Chem., 14, 1—6, 36—42).—The author has an- 
alysed six samples of delvauxite from diluvial clays, and confirms 
the formula 2(Fe,P,0,),Ca;P,0,,4Fe,(0H), + 9H,O. Diadochite 
from the same locality was found to correspond with the formula 
3Fe,P,0¢,2Fe2(SO,)s,Fe.(OH), + 36H,O. Plattner finds the same 
formula with 45H,O, César 33H,0. Diadochite has evidently been 
formed from delvauxite, and often an intimate mixture of both kinds 
of minerals is found. B. B. 


Crystals of Sarkinite. By G. Fuinx and A. Hampere (Zeit. 
Kryst. Min., 17, 431—432 ; from Geol. foren. forh., 10, 380).—In the 
Harstig mine, at Pajsberg, in Sweden, the authors found a crystallised 
mineral, which on analysis presented great similarity to two minerals 
already known, sarkinite and polyarsenite. Indeed, it is probable 
that these three minerals are identical, as their hardness, colour, 
lustre, and composition are the same. Igelstrém’s name of poly- 
arsenite has the priority, but it is unsuitable in that the mineral is an 
arsenate and not an arsenite. The author’s therefore prefer 
Sjégren’s name of sarkinite. The analytical results were as 
follows :— 


MnO. CaO. MgO. H;0. As,0; 2,0; Total. 
5192 122 038 348 41°50 trace 9842 


Formula, (MnO),As,0; + H,O. The mineral crystallises in the 


monosymmetrical system, the axial ratio beinga:b:¢ = 
20013 : 1 : 15880; 8 = 62°14’. The forms observed were coFco, 
UP, coP, 2Rco, P. The colour is pink, the hardness 4 to 5, and the 
sp. gr. 4°22. B. H. B. 


Serpentine from Finland. By Miss M. Tcuasrcuinsxy (Zeit. 
Kryst. Min., 17, 526 ; from the Proc. Soc. Naturalists, St. Petersburg, 19, 
3).—A series of light (I to III) and dark (IV to V1) varieties of serpen- 
tine from Hopunwara, near Pitkiéranta, in Finland, were analysed 
with the following results :— 


II. III. IV. V. VI. 
39°66 39:12 41:02 35:90 39°51 
1°71 1°26 lll 1°69 0°41 
2°70 201 1°81 1:32 1:28 
0°55 0°32 0°72 0°41 
2°63 1:05 6:09 2°79 
39°48 41°69 3816 41°46 
1436 1317 1211 10°76 
— 0°66 4°49 4°03 
99°41 100°83 100°48 100°63 


2°55 2°52 2°56 2°57 
B. H. B. 


* Read Kovaarsh. 
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Serpentine from Montville, New Jersey. By G. P. Mera, 
(Zeit. Kryst. Min., 17, 418—419 ; from Proc. U.S. Nat. Musewm, 1888, 
105—111).—The author has investigated the origin of the well- 
known Montville serpentine. [t occurs in association with crystal- 
line dolomite. The centre of the masses usually consists of a white or 
grey mineral, often erroneously believed to be dolomite, which, as a 
matter of fact, consists of diopside, as is shown by the following 
analyses :— 


SiO... MgO. CaO. Al.Os. FeO; FeO. MnO. HO. Total. 

I. 51°45 1843 2402 2°94 1°06 0°96 trace 1:08 99°94 
II. 4023 3946 — 218 402 trace — 1424 100-13 
III. 5421 19°82 2471 0°59 020 027 — O14 99-94 
IV. 4238 4214 — 007 097 O17 — 1412 99°85 


I, Grey pyroxene; II, green serpentine, the product of its decom. 
position; III, white pyroxene; and IV, yellow serpentine, the 
product of its decomposition. 

The serpentine contains a fairly high proportion of water. The 
lime set free by the alteration of the diopside is recrystallised as 
granular calcite of a bluish tint or in fibres. Free silica was not 
observed, and it may therefore be concluded that sufficient magnesia 
was present to combine with the excess, and to form serpentine. 
The author is of opinion that farther investigations of small distinct 
masses of serpentine, enclosed in calcareous or slaty rocks, will 
indicate a similar mode of origin. B. H. 


Nephrite and Jadeite. By F. W. Crarxe and G. P. Merri 
(Zeit. Kryst Min., 17, 413; from Proc. U.S. Nat. Museum, 1888, 115— 
130). The authors have submitted the ethnological specimens of jade, 
nephrite, &c., in the U.S. National Museum, to careful examination. 
The following are selected from the numerous analyses given :— 


2. 3. 4. 5. 
58°11 58°18 59°18 58°33 
0°24 23°53 22°96 21°63 


ge 1-71 
038 167 \ 187 { 0:73 
trace — — and 
1201 235 152 492 
21:97 172 067 309 
— wUsl 1271 &LB 
— 0°77 trace 0°22 
178 033 090 093 


99°93 100°56 99°81 99°69 
3°190 3°32 3°27 


Nos. 1 and 2 are analyses of jade from Alaska, found in situ in the 
Jade Mountains, about 150 miles from the Kowak river. Numerous 
varieties are found at this locality, but microscopic examination 
proves that they are all nephrites. The authors therefore conclude 
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that the jade tools found in Alaska have not been derived from 
Siberia, as has hitherto been supposed. Jade tools from the State of 
Oaxaca, in Mexico (Analysis 3), are similar in composition to Damour’s 
jadeite. The series of jade tools from Central America are shown to 
belong to three groups. The first is jadeite, more or less impure ; 
the second has the sp. gr. of quartz, and also belongs partly to this 
species ; whilst the third includes those of low specific gravity, and is 
characterised by softness. Jadeite from Sardinal (Analysis 4) was 
found under the microscope to be a finely granular aggregate of 
colourless crystals of pyroxene, and a specimen of this mineral from 
Culebra (Analysis 5) consisted of a fibrous aggregate of colourless 
elongated fibres and scales. Nephrite and jadeite may be distinguished 
by the fact that the former is fibrous and massive, whilst the latter is 
distinctly granular. The authors deny that nephrites from 


different localities may be distinguished under the microscope. 
B. H. B. 


Constitution of certain Zeolites. By C. Dortrer (Jahrb. f. 
Min., 1890, i, Mem. 118—139).—The author has prepared artificially 
a number of zeolites, with a view to obtain information as to their 
constitution and mode of formation. The zeolites he has prepared 
synthetically are apophyllite, okenite, chabasite, heulandite, desmine, 
laumontite, thomsonite, analcime, natrolite, scolezite, and prehnite. 
All these zeolites are soluble in water, especially when containing 
carbonic acid, at an elevated pressure, and can thus be recrystallised. 
The temperatures employed amounted to 120° to 160°. Several of 
the zeolites are soluble in liquid carbonic anhydride at a much lower 
temperature (25°). Analcime, heulandite, and more rarely chabasite, 
may be obtained from solutions of salts containing silica, alumina, 
calcium carbonate, or sodium carbonate, in closed tubes at a tempe- 
rature of 130° to 190°. All zeolites consist of a silicate resembling 
nepheline, pyroxene, or felspar, to which meta- or orthosilicic acid is 
added. In most cases, the zeolites also contain varying quantities of 
water of crystallisation, the number of molecules of water being 
dependent on the temperature. The water of crystallisation may be 
driven off by increasing the temperature, but in most cases it may be 
taken up again. The hydrates varying with the temperature may 
possess different crystalline forms. A given number of molecules of 
water cannot be driven off without effecting the decomposition of the 
compound. This water is present as silicic acid. By melting and 
recrystallising, the silicate that forms the basis of the zeolites may in 
several cases be obtained. This silicate is an ortho- or metasilicate. 
The formule of the zeolites may be tabulated thus— 


Apophyllite.. Ca(K,)SiO, + H,SiO, + H,0. 

Okenite CaSi0; + H,S8i0, + H,0. 

Pectolite eee CaNa,Si,0, + H, SiO. 

Chabasite.... CaAl,Si,O, + 2Si0(OH), + 6H,0. 
Heulandite... CaAl,SisO,. + 28i0(0H), + 3H,0. 
Desmine CaAl,Si,0,, + 2Si0(OH), + 4H,0. 
Laumontite.. CaAl,Si,O, + 2Si0(OH), + 2H,0. 
Thomsonite.. 2{(CaAl,Si,0,)(Na,Al,Si,0.)} + 5H,0. 
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Analcime.... Na,Al,Si,0O, + 2Si0(OH),. 
Natrolite.... Na,ALSi,O, + Si(OH). 
Scolezite .... CaAl,Si,O, + Si(OH), + 2H.0. 
B. H. B. 


Analyses of Idocrase. By G. Linpstrém (Zeit. Kryst. Min., 11, 
430—431 ; from Geol. féren. forh., 10, 287).—The varieties of idocrase 
analysed by the author were (1) jewreinowite, from Frugard, and 
(2) cyprine, from Telemarken. 

The results were as follow :— 


Si0,. TiO,. A103. Fe,O3. FeO, Mn0. CuO. CaO. MgO. 
I. 39:15 019 18°27 1°14 157 0-10 O18 3498 2°39 
II. 37°90 026 1947 040 021 O91 O73 36:06 217 


K,0. Na,O. F. H.O. Total. 
I. 0°07 0°06 1:73 0°55 100°38 
II. 011 0:14 1°72 0°67 100°75 


The idocrase from Ala contains no flucrine, whilst that from Monzoni 
contains 0°31 per cent., as well as traces of boric acid. 
B. H. B. 


Anorthite from Miyakejima, Japan. By Y. Krixucui (Zeit. 
Kryst. Min., 17, 421; from J. Imp. Coll. of Sci., Tokyo, 2, 31).—The 
volcano of the island of Miyake consists of anorthite-basalt, rendered 


porphyritic by crystals of anorthite, which also occur in considerable 
quantities loose. The angles made by the direction of extinction with 
the edge formed by the faces OP and coPco is —38° to —40° on 
cleavage plates taken parallel to OP, and —40° to —41° on plates 
parallel to coPco, The mineral has asp. gr. of 2761, and yielded on 
analysis the following results :— 


SiO,  AlO; CaO. MgO. NaO. H;0. Total. - 
4403 3680 1929 020 023 O12 100°67 
B. H. B. 
Phillipsite from Somosk6. By A. Karecstnszxy (Zeit. Kryst. 

Min., 17, 521—522; from Jahrb. kéngl. wng. geol. Anstalt, 1888, 
128—131).—Well-developed, white crystals of phillipsite from cavi- 
ties in the basalt of Somoské, Négréd Co., Hungary, gave on analysis 
the following results :— 


SiO,  Al,0; CaO. K,O. H,O. Total. Sp.gr. 


4965 21°88 699 528 1616 9996 2-201 
B. H. B. 


Artificial Production of Rock-forming Minerals. By K. 
Koziororrsk1 (Zeit. Kryst. Min., 17, 527—528; from Com. Univ. 
Warsaw, 1, 1—9).—The author has melted together SiO, Al,0., 
CaCO;, MgCO;, Na.CO;, FeCO,, Fe,O;, and Fe,O, in various propor- 
tions at a white heat in a Siemens crucible furnace for 30 to 4 
hours. A mixture, having the composition of a basalt (3 olivine, | 
augite, 3 labradorite, 0°5 Fe,O,), was only partially melted. The 
melted portion was crystalline, and consisted chiefly of polysynthetic 
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twin-crystals of a plagioclase, probably oligoclase. Another mixture 
having the composition of ophite (1 anorthite and 2 augite) yielded 
crystals of plagioclase, spinel, and magnetite, in an amorphous glass. 
A mixture having the composition of a trachyte (1 andesine, 10 
orthoclase, and 2 augite) yielded an amorphous-green glass. On 
heating this glass for 10 days, sphewrolites were formed. These con- 
sisted partly of long, radiating needles of an acid felspar, and partly 
of minute crystals of augite. Leucite was also formed. 

Fayalite crystals from a mill-cinder from an ironworks near Mos- 
cow were found to have the following composition :— 


Si0,. FeO. Total. 
31°69 67°78 99°47 


Under the microscope a number of magnetite inclusions were ob- 


served. B. H. B. 


Solubility of some Substances in Sea-water. By J. THouter 
(Compt. rend., 110, 652—654).— Pumice, shells, coral, and globigerine, 
in somewhat small grains, were left in contact with sea-water and 
distilled water for several months, the water being renewed every 
week. The solids were then washed with equal volumes of distilled 
water, dried, and weighed. The loss of weight gave the quantity 
which had been dissolved. The experiments were made in the dark 
in order to avoid the development of algw. The solubility of the 
four substances in distilled water is very small, but is considerably 
greater than their solubility in sea-water. This difference is prob- 
ably due in part to the fact that distilled water always contains 
carbonic acid, whereas sea-water is alkaline. C. H. B. 


Organic Chemistry. 


Results and Aims of Stereochemical Research. By V. Meer 
(Ber., 23, 567—619).—The author first gives an historical review of 
the development of stereochemical or space formulw. Although it 
was long tacitly understood that the four hydrogen-atoms in me- 
thane must be arranged symmetrically in space around the carbon- 
atom, Van’t Hoff and Le Bel were the first to point out the im- 
portant advantages that are derived by the adoption of the tetrahedral 
symbol for the carbon-atom to which the above view naturally leads. 
By this method they were able to explain the isomerism of a number 
of compounds, such as the lactic acids, the formule of which contain 
asymmetrical carbon-atoms, and therefore in space are capable of two 
enantiomorphic methods of representation. Geometrical isomerism is 
then possible amongst substances containing an asymmetrical carbon- 
atom, and it was likewise shown that such geometrical isomerides 
frequently show optical activity, A distinct connection was traced 
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between the presence of an asymmetrical carbon-atom and the optical 
activity of the substance in which it occurs; so that we are now able 
to say that, although a substance containing an asymmetrical carbon. 
atom may not be optically active, the reverse is never true; and if a 
substance has optical properties, it will be ceriain to contain an 
asymmetrical carbon-atom. Not only so, but in the case of a number 
of substances containing asymmetrical carbon-atoms, and yet optically 
inactive, the inactivity has proved to be only apparent and due to the 
fact that in each case the substance in question was really a mixture 
of two isomerides of equal but opposite rotatory power ; for instance, 
the propylene glycols investigated by Le Bel, mandelic acid by 
Lewkowitsch, and Ladenburg’s inactive conine. Some facts, how- 
ever, as for instance the occurrence of the two inactive hydrobenzoins, 
still remain to be explained. 

An explanation of the occurrence and stability of ring compounds 
has also been made possible by the adoption of the tetrahedral carbon- 
atom. As Baeyer has pointed out, the angles of a regular pentagon 
are very nearly equal to those which the lines representing the direc- 
tious of the valencies in the tetrahedral carbon-atom make with one 
another; hence by joining the valencies of five such carbon-atoms, 
one with another, a closed ring would practically be obtained. It 
will be seen that the carbon-atoms in this case are assumed to lie in a 
plane. That in benzene (the most stable and readily formed of the 
ring compounds) six and not five carbon-atoms are present, is ex- 
plained by the author as due to the fact that only a very slight ten- 
sion would be necessary in the introduction of this additional carbon- 
atom, whereas the stability of the compound would be enormously 
increased by the symmetry thus given to the molecule. In support 
of this, it is pointed out that it is impossible to arrange the valencies 
symmetrically in a ring of only five carbon-atoms. Baeyer’s assump- 
tion that in the case of the formation of double and treble linking 
the valencies are subject to tension, and the compounds formed in 
consequence unstable, is one with which the author does not agree. 
He points to the formation of acetylene directly from carbon and 
hydrogen at white heat. The instability of such compounds as the 
polyacetylenecarboxylic acids and diacetylene is not surprising when 
one remembers the remarkable constitution of these substances, and 
may not be due to the treble linking which they contain. It may 
rather be caused by a tendency for the atoms to rearrange themselves 
into more stable configurations, just as the unstable silver oxalate 
passes on explosion into silver and carbonic anhydride. 

Passing on to the work of Wislicenus, the author points to the 
development of the view that carbon-atoms, united by a single bond, 
are free to rotate, and, therefore, only take up the most stable posi- 
tion; whereas in the case of a double bond this rotation is prevented, 
and the atoms compelled, in some cases, to take up positions of un- 
stable equilibrium. On the assumption that the specific affinities of 
the groups united with the carbon-atoms determine the stability or 
instability of alternative arrangements in the latter case, the actual 
positions in space occupied by the above groups with relation to one 
another may, in some cases, be predicted. The well-known instance 
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of famaric and maleic acids is here alluded to, The conversion of 
maleic into fumaric acid by the action of hydrobromic acid cannot, 
however, be explained on Wislicenus’ assumption of the intermediate 
formation of a monobremosuceinic acid, because, as Anschiitz has 
shown, such an acid would be a very stable compound, and would 
not undergo change into fumaric acid under the conditions of the 
above transformation. The formula given by Anschiitz (Abstr., 1887, 
916) for maleic acid is, however, untenable, as it would lead to the 
assumption of the existence of two isomeric succinic acids, for which 
there is no experimental evidenee, and, as far as the structure of the 
fumaric and maleic acids is concerned, the views of Wislicenus must 
be considered correet. 

Grave objections have, however, been raised to the view that 
carbon-atoms united by a single affinity are free to rotate, and will, 
therefore, only take up the most favourable position, by the work of 
the author and Auwers on the benzildioximes (Abstr., 1888, 597; 
1889, 403, 713). Only one sueh compound should be known, since a 
benzildioxime contains no asymmetrical carbon-atom, and the carbon- 
atoms are only united by a single bond, and therefore should be free 
to rotate and to take up the one most favourable position. In spite 
of these facts, three isomeric benzildioximes have up to the present 
been discovered, and the existence of these isomerides can only be 
explained by assuming that in this case free rotation of the carbon- 
atoms about the bond of union does not take place, and that in 
consequence three different stable arrangements are possible corre- 
sponding with the three isomerides. The diseovery of the isobenz- 
aldoxime by Beckmann, containing the group —NH-O—, at first ap- 
peared to open out the possibility of this group being also present in 
the benzildioximes, and the isomerism being therefore due to differ- 
ences in structure; but this has since been disproved by Auwers and 
Dittrich (Abstr., 1889, 1192). There is now no doubt as to the 
structural identity of the benzildioximes, whatever be the explana- 
tien of their isomerism. 

Goldschmidt (this vol., p. 253) considers Beckmann’s benzaldoximes 
as identical in structure, since both combine with phenylcarbimide to 
form isomeric additive preducts. There is, however, no @ prior reason 
why a substance containing the group —NH-O— should not combine 
with phenylearbimide as readily as one containing the NOH-group, and 
therefore the above cannot be held to prove anything. The author 
has further evidence that Beckmann’s isobenzaldoxime contains the 
imido-group, since the methyl salt of this compound, on treatment 
with hydrochloric acid, yields 6-methylhydroxylamine NHMe-OH, 
melting at 85—90°, whereas the a-benzaldoxime yields a-methyl- 
hydroxylamine NH,"NMe, melting at 148°. 

Hantzsch and Werner (this vol., p. 348) have put forward an ex- 
planation of the occurrence of isomeric benzil mono- and dioximes 
which is based on the assumption that the nitrogen-atom may be 
represented as a tetrahedron, and that when a nitrogen-atom is united 
by two of its valencies to a carbon- or second nitrogen-atom, we may 
have cases of isomerism similar to that of fumaric and maleic acids. 
The isomerism of the benzaldoximes is explained in accordance with 
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this view, but, as above shown, the structure of these two compounds 
is in all probability not identical, and therefore the explanation and 
support it offers to the hypothesis fall to the ground. Again, all un. 
symmetrical oximes of the formula OH—N°:CXY should exist in two 
isomeric forms; but this is altogether contradicted by experience. 
Auwers has undertaken a special investigation of the oxime 
OH-N:CPh-C,H,Me, but without being able to detect signs of the 
formation of an isomeride. Whilst the oximes of benzil occur in 
isomeric forms, those of phenanthraquinone exhibit no isomerism, 
according to the author’s view limited rotation being possible in the 
first case but not in the second, as will be seen by a comparison 
Ph:-0 CcH.C-0 
Ph-C:0 “"" O.Hy:C:0" 
of Hantzsch and Werner, however, a corresponding number of 
isomerides should be obtained from each, which is not the case. 
Hantzsch and Werner also offer no explanation of the non-occur. 
rence of isomerism in the dioxime derived from diacetyl, which has 
been explained by the author as due to the fact that whereas the 
C.H;- and NOH-group are in an equal degree negative in character, 
this is not the case with Me and NOH. 

If the tetrahedral representation were tenable for the nitrogen- 
atom, we should have to assume that substituted ammonias can exist 

yu yu 
in the isomeric forms Na and NX , but this is not so. We must 
b a 
therefore assume that in ammonia the hydrogen-atoms are placed 
symmetrically with regard to the nitrogen-atom, and this can only 
find expression in a plane formula. In ring compounds, such as 
pyridine, the valencies probably no longer lie in a plane, since they 
replace those of a carbon-atom; but of this little can as yet be 
ascertained. 

In conclusion, the author touches on one or two questions connected 
with the possible space representation of the oxygen- and sulphur- 
atoms, and he urges the necessity of the employment of space formule 
and of no longer regarding the atoms as mere points without shape 
or dimensions. H. C. 


Chemical Constitution of Carbon Compounds and the sign 
and variations of their Rotatory Power. By P. A. Gure (Compt. 
rend., 110, 714—716).—Admitting that the valencies of carbon are 
directed towards the solid angles of a regular tetrahedron, and calling 
the six planes of symmetry which characterise the compound CR, the 
planes of carbon symmetry, it is evident that so long as the carbon 
remains symmetrical the centre of gravity of the molecule will be 
found in one, at least, of these planes. On the other hand, if the 
carbon becomes asymmetrical, the centre of gravity will be outside 
these planes. In the first case, the product of asymmetry, that is, the 
product of the distances of the centre of gravity of the molecule from 
each of the planes of symmetry, will be zero; in the second case, it 
will have a definite value. If the signs + and — are given to these 
distances, measured from one side or the other of each plane of 


of the two formule According to the views 
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symmetry, the product of asymmetry will be positive or negative, 
according to circumstances. 

It follows that whenever the displacement of one radicle by another 
leaves the centre of gravity on the same side of the planes of sym- 
metry, the rotatory power of the compound will retain the same sign ; 
if, as a result of substitution, the centre of gravity is removed further 
away from the planes of symmetry, the rotatory power will be in- 
creased ; if it is brought nearer to the planes, the rotatory power will 
be reduced; if, as a result of substitution, the centre of gravity is 
displaced from one side of one of the planes of symmetry to the other 
side, the sign of the optical rotation will be changed. 

These deductions are experimentally verified in the case of amyl 
alcohol and amyl chloride, bromide, iodide, cyanide, and acetate ; 
mono-, di-, and tri-amylamines and their hydrochlorides; asparagin 
and aspartic acid and their salts and compounds with acids; dextro- 
tartaric acid and its derivatives, malic acid and its derivatives, and 
many other compounds, 

The increase in rotatory power consequent on a removal of the 
centre of gravity further away from the planes of symmetry is well 
shown in the case of the ethereal salts of tartaric acid. 


Methyl. Ethyl. Propyl. Isobutyl. 
[a]p = +2°14° +7°66° +12°44° +19°87° 


In dibenzoyltartaric acid the centre of gravity passes to the oppo- 
site side of the plane, cutting the edge COOH—OBz, and consequently 


dibenzoyltartaric acid is levogyrate, [a] = —117-68°. 

The substitution of alkyl radicles for the basic hydrogen leaves the 
centre of gravity on the same side of that particular plane, but 
reduces its distance, and consequently the rotatory power of the 
ethereal salts diminishes as the molecular weight of the alkyl radicle 
increases. 


Methyl. Ethyl. Isobutyl. 
[a]p = —88°78° —60°02° —41°92° 


Diacetyltartaric acid is levogyrate ({a}p = —23'14°) for a similar 
reason, but in this case the introduction of a sufficiently heavy alkyl 
radicle carries the centre of gravity to its original side of the plane of 
symmetry, and the sign of rotation changes. 


Methyl. Ethyl. Propyl. Isobutyl. 
[a]p = —14°29° +1:02° + 6°52° + 10°29° 
C. H. B. 


Limitation of the free Rotation of singly bound Carbon- 
atoms. By C. A. Biscnorr (Ber., 23, 623—G630).—Assuming that 
by the accumulation of alkyl groups in a molecule, such as that of 
succinic acid, the carbon-atoms are caused to approach one another 
(compare this vol., p-. 741), it is possible that the vibrations of some 
of the atomic complexes of which the molecule is composed may 
become limited, owing to interference with one another, and two 
systems which have hitherto been regarded as capable of free rotation 

3c2 
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round a common axis might, under certain conditions, have their 
power of rotation limited ; in other words, configurations which are at 
present looked on as identical, because the one can be converted into 
the other by simple rotation, would become dissimilar, and compourds 
possessing these two configurations would differ from one another in 
properties in a manner somewhat analogous to, but probably to a 
smaller extent than that in which geometrically isomeric substances 
differ froma one another. 

This hypothesis is similar to that put forth by Riecke and Y. 
Meyer, but it differs from the latter in assuming that the limitation 
of free rotation is brought about in the manner described above, 
and not by the purely chemical nature of the substituting radicles, 

If energy is supplied to a system the rotation of which is supposed 
to be limited in this way, it may be conceived that the impact of any 
two groups which interfere with one another may become powerful 
enough to force asunder again those carbon-atoms, the mutual 
approach of which has led to interference; in this way the one con- 
figuration would be converted into the other. 

The author names isomerism of this nature “ dynamical isomerism,” 
and explains his hypothesis with the aid of diagrams. The fact 
which led to the origination of this hypothesis is the formation of two 
ethyldimethylsuccinic acids by the hydrolysis of ethyl ethylisobutenyl- 
tricarboxylate (this vol., p. 743). 

In accordance with the above theory, propyldimethyl-, isopropyl- 
dimethyl-, and benzyldimethylsuccinic acid can also exist in two 
dynamically isomeric forms; the results of experiments on benzyl- 
dimethylsuccinic acid are described in another paper (this vol., p. 774). 

F. 8. K. 


Fluoroform. By Mestans (Compt. rend., 110, 717—719).—Two 
parts of iodoform, two parts of silver fluoride, and one part of chloro- 
form are mixed in a flask, which is cooled to 0° and is connected with 
a lead worm, kept at —23°, followed by a (J-tube containing silver 
fluoride heated at 100°. The temperature of the flask is allowed to 
rise gradually, and the gas which is evolved is collected over mercury. 
It is purified from chloroform vapour by prolonged contact with 
fragments of dry caoutchouc, and from carbonic oxide by means of a 
solution of cuprous chloride in hydrochloric acid. The product is a 
colourless gas, with a pleasant odour resembling that of chloroform; 
it burns with difficulty with a blue flame and abundant evolution of 
hydrogen fluoride; it is only slightly soluble in water, chloroform, or 
benzene, but alcohol dissolves about five times its own volume. Its 
sp. gr. is 2°445, and it liquefies under a pressure of 40 atmos. at 20°; 
if the pressure is suddenly released, it solidifies. 

This gas is fluoroform, CHF;; when heated with alcoholic potash at 
160°, it yields potassium formate and fluoride. Sodium heated in the 
gas burns brilliantly, with deposition of carbon and sodium fluoride 
and formation of methane. 

When silver fluoride and iodoform react in absence of chloroform, 


much heat is developed, iodine is liberated, and a fluoriodoform is pro- 
duced. C. H. B. 
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Determinations of Molecular Weights of Organic Compounds 
by Raoult’s Method. By E. Parerno and R. Nasin1 (Gazzetta, 19, 
195—209).—Polymeric Compounds.—Ethyl cyanate and cyanurate 
in a benzene solution gave results agreeing with the molecular formulee 
EtCNO and Et,(CNO);. Metacinnamene, obtuined by the sponta- 
neous polymerisation of pure cinnamene, gave in a benzene solution 
a result corresponding with (C,H,);; more concentrated solutions 
(3—9 per cent.) gave a value intermediate between (C,Hs), and 

C.Hs)s- 

, a §c.—Apiole and isoapiole in benzene solution both gave 
results agreeing with the formula C,,H,,O,. Ciamician and Silber’s view 
that these compounds are not polymerides is thus confirmed. 

Urimidosuccinic Acids.—Both the levogyrate and the inactive 
varieties gave in dilute aqueous solution a result corresponding with 
the molecular formula C;H,N.O,. 

Benzene Hexachlorides—The a-compound gave a normal result in 
acetic acid and concentrated benzene solutions; the B-compound is 
isomeric with it. 

Diphenic Anhydride—The numbers obtained from the acetic 
solution point to the formula (C,H,CO),0 as molecular, but it 
would appear that the anhydride is dissociated by solution in acetic 
acid. 

Naphthalene Picrate-—Concentrated acetic solutions give approxi- 
mately normal figures ; dilute solutions indicate that complete dissocia- 
tion into naphthalene and picric acid has taken place. Normal results 
were obtained from benzile, carvacrol, carvacrol hydrosulphide, and 
from amarine in benzene solutions, and from dimethylquinol, benzoin, 
dehydracetic acid and amide, and benzimidobenzoate in acetic acid 
solutions. Thymoquinoneand camphoric chloride gave normal results, 
bat in the case of camphoric chloride it was apparent that some dis- 
sociation had taken place. Usnie acid, both in acid and in benzene, 
and anilide in a dilute benzene svlution gave abnormal results, prob- 
ably due to some decomposition. 

Colloidal Substances.—2 per cent. solutions of albumin and gelatin 
barely reduced the freezing point by 0°01° ; it would therefore appear 
that these colloids have an extremely complicated molecular struc- 
ture. The calculations from the observed data were all made by 
Raoult’s method. 

The behaviour of paraldehyde, anethoil, phenol, and bromoform as 
solvents was examined; the results obtained with paraldehyde were 
irregular on account of the readiness with which it undergoes partial 
dissociation into aldehyde; anethoil gave more uniform results, but 
the experiments were discontinued on account of its peculiar behaviour; 
the addition of a crystal to the mass when cooled a few tenths of a 
degree below the freezing point induces congelation, as with other 
solvents, but instead of the temperature rising at once to the freezing 
point, it continues to descend with extreme slowness, and then returns. 
Bromoform could not be obtained sufficiently pure; experiments with 
phenol-derivatives are still in progress. The author concludes that 
paraldehyde and, to a lesser extent, anethoil may be useful in special 
circumstances. S. B. A. A. 
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Products of the action of Propionitrile on Chlorides of the 
Fatty Acids in presence of Aluminium Chloride.—Triethy] 
Tricyanide. By R. Orro and J. Tricer (Ber., 23, 759—768)— 
In a preliminary notice (Abstr., 1889, 957) the authors stated that by 
the action of aluminium chloride on a mixture of propionitrile and 
propionic chloride, propionylpropionitrile appeared to be formed, which 
at once took up the elements of water, forming propionylpropion- 
amide. In the further course of the investigations, acetic chloride was 
substituted for propionic chloride, and the same compound obtained 
as before. This formation shows that the constitution previously 
assigned to the substance is incorrect and further investigation has 
shown that it is dipropionamide, NH(CO-CH,°CH;)2. This has been 
confirmed by a direct comparison of the compound in question with 
the dipropionamide obtained by the usual reactions. 

Dipropionamide crystallises in rectangular tablets or long needles 
which melt at 153—154°, sublime readily, and distil without decom- 
position at 210—220°. It is sparingly soluble in cold, readily in hot, 
water, and still more readily in alcohol. It is quickly converted into 
propionic acid and ammonia by both potassium hydroxide and dilute 
sulphuric acid. Its formation in the above reaction is probably due 
to the fact that a portion of the propionitrile is reduced to propion- 
amide, which, by the action of the hydrochloric acid formed from the 
aluminium chloride, passes into dipropionamide. 

Triethyl tricyanide, like the tricyanides obtained by Krafft and 
Hansen (Abstr., 1889, 696), has basic properties, and may be con- 


verted into a hydrochloride by passing hydrogen chloride over the 
fused compound. By the action of water this readily passes into 
ammonium chloride and propionic acid, on which account no platino- 
chloride could be prepared. According to T. Weyl, triethyl tricyanide 
has a poisonous action on dogs and guinea-pigs, resembling that of 
certain ptomaines. H. G. C. 


Molecular Weight of the solid 2-Dichloropropionitrile. By 
R. Orro (Ber., 23, 836—837).—The solid compound (m. p. 73—74°) 
obtained by the action of dry chlorine on propionitrile (Annalen, 116, 
195; 132, 181) has the molecular formula (C;H;Cl,N)s, as is proved 
by molecular weight determinations by Raoult’s method in glacial 
acetic acid solution. F. 8. K. 


Coloration of Organic Substances by Thiocyanic Acid. By 
C. Parenti (Gazzetta, 19, 175—179).—The reddish coloration which 
thiocyanic acid imparts to animal and vegetable tissues is generally 
held to be due to the presence of minute traces of iron; this is denied 
by Miguel (Abstr., 1877, 457), who found that paper presumably 
free from iron acquired a red coloration on exposure to the vapour of 
thiocyanic acid, although it was not coloured by the aqueous acid. 
The author has repeated this experiment, and finds that paper in which 
no iron can be detected by analysis exhibits the phenomena described 
by Miguel, but if it is previously digested for several days in pure 
dilute hydrochloric acid, then thoroughly washed and dried, it is no 
longer affected by the acid. On the other hand, if the purified paper 
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or cotton cloth is wetted with water to which one drop of an extremely 
dilute solution of ferric chloride has been added, and dried, it regains 
its original character. It follows that the coloration is due to the 

resence of traces of iron, which are so small that they are only 
detected by the extremely delicate action of the fumes of thiocyanic 
acid. The coloration is not affected by anhydrous ether, absolute 
alcohol, benzene, carbon bisulphide, or chloroform, but it is destroyed 
by excess of water; a drop of a mixture of ether or alcohol and water 
leaves a stain, which, on drying, becomes first green and then white. 
This reaction is so delicate that it may be used as a test for the 
presence of water in ether or absolute alcohol; in the last case the test 
must be made in a closed vessel, as absolute alcohol abstracts sufficient 
moisture from the air to give the green stain. 

Miguel’s distinction between the red coloration given to paper 
imbued with ferric chloride by fumes of thiocyanic acid and the 
yellowish-red coloration given by the aqueous acid is due to the action 
of the liberated hydrochloric acid, which, in presence of water, facili- 


tates the decomposition of thiocyanic acid into perthiodicyanic acid. 
S. B. A. A. 


Purification of Alcohol. By KE. Water (Chem. News, 61, 53— 
54).—The alcohol is agitated with powdered potassium permanganate 
until distinctly coloured, and after some hours treated with a pinch of 
pulverised calcium carbonate. It is then carefully distilled, but not 
to dryness, and is collected for use when the distillate ceases to give a 
yellow coloration with strong potash or soda within 20 or 30 minutes. 


D. A. L. 


Etherification by Uranium Salts. By O. Pont (Listy Chem., 
14, 104—105).—On pouring amyl alcohol over uranium nitrate, the 
latter is decomposed by the action of light, and, at the ordinary tem- 
perature, valeraldehyde, free valeric acid, amyl valerate, and amyl 
nitrate, together with some reduction products containing oxides of 
uranium, are formed. The same kind of reaction takes place with 
methyl and ethyl alcohols. Amy] nitrate, after exposure to light, 
yields after some time ethereal salts of valeric acid, having a very 
agreeable odour. On pouring ethyl alcohol over uranium acetate, 
acetaldehyde, acetic acid, and ethyl acetate are formed. Uranium 
acetate, treated in the same manner with amyl alcohol, yields amyl 
acetate and ethyl valerate. B. 


Action of Chlorine on Tetramethylethylene. By A. Cuoupotsky 
and N. Mariurza (J. Russ. Chem. Soc., 21, 431—434).—Tetramethyl- 
ethylene was obtained by synthesis from isobutyric chloride and zinc 
methyl. This hydrocarbon, when subjected to the action of chlorine 
at the ordinary temperature, yielded the monochlorotetramethyl- 
ethylene, C,H,,Cl, which was puritied by fractional distillation. On 
heating it with water in sealed tubes, it was found that it gradually 
disappeared, and at last dimethyl isopropenyl carbinol, C.H.O, was 
obtained as an aromatic liquid of sp. gr. 0°8560 (at 0°), and 0°8416 
(at 19°5°). It boils at 117°5—118°, and yields an acetate and a 
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dibromide. LEtherification with acetic acid (Menshutkin’s method) 
confirms the view that it is a tertiary alcohol, CMe.(OH)-CMe:CH,, 
B. B. 

Action of Acids on Dimethyl Isopropenyl Carbinol. By N. 
Martutza (J. Russ. Chem. Sec., 21, 434—-436)— Dimethyl isopropeny] 
carbinol (see foregoing abstract) was subjected to the action of sul- 
phuric and hydrochloric acids. When it was heated at 100° with 
dilute sulphuric acid (containing 1 per cent. or more), the product 
was «# viscid oil, boiling above 100°, seemingly the product of con- 
densation of a hydrocarbon formed by the action of very dilute 
acids. 

After heating for 20 to 30 minutes in a water-bath with hydro- 
chloric acid of Ol per cent., a very mobile liquid hydrocarbon, 
boiling at 68—69°, was obtained. It yields two additive products 
with bromine, the lower one containing less bromine being formed 
at a low temperature, the higher one after a longer time, or on gently 
warming; the latter has the formula C,H,).Br;. The hydrocarbon is 
C,H, and as it is produced by the removal of one molecule of water 
from an aleohol of the above constitution, its formuia can be only 


CH,:CMe-CMe:CH,, diisopropenyl. B. B. 


Derivatives of Heptamethylene. By Marsownixorr (Compt. 
rend., 110, 466—468).—Suberone, contrary to the statement of Spiegel, 
is easily reduced to the corresponding alcohol, C;H,;-OH, by the action 
of sodium in presence of alcohol. This seberonyl alcohol is a colour- 
less, somewhat viscid liquid, with a mouldy odour different from that 
of suberone. It is insoluble in water, and boils at 184—185° under a 
pressure of 741 mm.; sp. gr. at 15° compared with water at the same 
temperature = 0°9595. It combines easily with phenylcarbimide to 
form suhberonyl phenylcarbamate, NHPh-CO-OC,H;;, which crystallises 
in long, colourless, quadrangular prisms melting at 85°. 

Concentrated hydrochloric and hydriodie acids dissolve suberony] 
alcohol, and if the solution is heated for some time and then diluted 
with water, suberonyl chloride or suberonyl iodide is precipitated. 
The former is lighter than water, and distils without decomposition ; 
the latter is heavier than water, and decomposes when distilled. 

Suberonyl iodide, when treated with alcoholic potash, yields 
suberonylene, C;H», which has a strong odour, boils at 114°5°, and 
combines energetically with bromine to form a heavy liquid with an 
odour of terebenthene. A small quantity of suberonyl ethyl ether, 
C,H;-OEt, is formed in the same reaction. 

When suberony] alcohol is heated at 230—250° with 7 vols. of hydr- 
iodic acid of sp. gr. 1°96, it yields heptamethylene, C;H,, which boils 
at 98—101°; sp. gr. at 0° = 07791. It is a colourless liquid witha 
feeble odour similar to that of pure benzene. It is not attacked by 
bromine in the cold, and is only slowly dissolved by sulphuric or nitric 
acid, or a mixture of the two. The hydrocarbons C,H, and CsHis, 
with the nucleus C,H, readily combine with bromine in presence 
of traces of aluminium bromide. The boiling point and _ specitic 
gravity of heptamethylene are almost identical with those of hepta- 
naphthene (100—101° and 0°7788). 
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Suberoxime dissolves in hydrochloric acid, and is reprecipitated by 
an alkali, but redissolves in excess. It is easily reduced by sodium 
in alcoholic solution, and yields amidoheptamethylene, a viscid liquid 
with a strong odour resembling that of the volatile alkaloids, 

Suberone when reduced yields, in addition to the alcohol, a liquid of 
high boiling poimt, which is probably the corresponding pinacone. 

These compounds are all regarded as derivatives of heptamethylene, 


CH,CH,CH, 
jH,-CHyCH,? C. H. B. 
Pentatomic Alcohol and an Unsaturated Glycerol from 
Diallyl Carbinol. By W. Doupinevitcu (J. Russ. Chem. Soc., 21, 
467—474).—The preparation of a pentatomic alcohol was attempted 
in vain by Saytzeff, by Dieff, and lastly by Reformatsky (see this vol., 
. 353). Diallyl carbinol was suspended in water in a flask, and 
treated, with constant agitation, with a 1 per cent. solution of potassium 
permanganate. In order to prevent the decomposition of the products 
of reaction whieh takes place when the solution is heated, magnesium 
sulphate was added, and the neutral volatile products, consisting 
chiefly of unchanged diallyl carbinol, were distilled off. From the 
residue, manganese dioxide was separated by filtration, and the filtrate 
evaporated to dryness at 40—50°. The residue was then treated 
with alcohol of 96 per cent., amd after the alcohol had been distilled 
off, the residue was extracted with ether containing 5 per cent. of 
alcohol, and the solution filtered. At last, after extracting the residue 
with pure ether forty times, and evaporating the ethereal solution, a 
thick, nearly colourless, extremely bitter liquid was obtained, soluble 
in water and alcohol, but only sparingly in ether. It boils at 203—204° 
under a pressure of 37 mm., and has a sp. gr. of 1°0923 at 17°5°. 
Its composition corresponds with the formula C;H,(OH);. With 
bromine, it yields a very unstable additive product, C;H,,O,Br., and 
the glycerol, on being treated with acetic anhydride at 165°, yields 
an acetate, C;H,OQy,Acy, of sp. gr. 1:0862 at 0°. The above residue, 
after extraction of this trihydric glycerol with ether, was dissolved in 
water, acidified with 10 per cent. sulphuric acid, and repeatedly 
shaken with ether in order to remove organic acids; these were found 
to consist chiefly of formic acid; no other organic acids were isolated. 
After this, the sulphuric acid solution was neutralised with potash, 
and treated with a large amount of alcohol, in order to precipitate 
potassium and magnesium sulphates, and the filtrate after evaporation 
was again treated in the same way. From this solution, a thick, oily 
liquid was precipitated on adding ether ; this was dissolved in alcohol, 
neutralised with alcoholic potash, the potassium salts removed by 
filtration, and finally the alcoholic solution was fractionally precipi- 
tated by ether. All the fractions were found to be homogeneous, and 
only the first contained a trace of mineral salts. After drying, the 
pentatomic alcohol, C;H;,(OH)s, was obtained as a viscous mass of an 
agreeably sweet taste, closely resembling that of glucose. It could 
not be obtained in the crystalline state. It is soluble in water and 
aleohol, but quite insoluble in ether, differing in this respect from its 
first anhydride obtained by Dieff (loc. cit.). On heating it at 170° 
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with acetic anhydride and some acetic acid, used as a solvent, the 
pentacetate, C;H,,O;Acs, was obtained as a thick liquid, almost ingo: 
luble in water. The pentabenzoate could not be obtained in the pure 
state. The oxidation of diallyl carbinol takes place in two phases: 
at first only one double link of the carbinol is attacked, and the 
triatomic alcohol, OH-CH,,-CH(OH)-CH,CH(OH)-CH,CH:CH,. is 
formed ; then the elements of hydrogen dioxide are again taken up 
with the production of the pentatomic alcohol, 


OH-CH,-CH(OH)-CH,-CH(OH)-CH,-CH(OH):CH,-OH. 


The author proposes to investigate the process of dehydration of the 
pentatomic alcohol in order to ascertain why in Reformatsky’s and 
Saytzeff’s experiments its first anhydride was obtained instead of it. 


B. B. 


Derivatives of Erythrol. By E. Grimavx and C. Cioez (Compt. 
rend., 110, 462—465).—Hydrofurfurane bromide, obtained by Hen- 
ninger’s method, was heated in sealed tubes with fuming hydrobromic 
acid at 110° for six hours. The solid product is erythrene tetra- 
bromide, and may be recrystallised from alcohol. 

Erythrane, prepared by Henninger’s method, yields hydrofurfurane 
when heated with 2°5 parts of glacial formic acid. This result shows 
that hydrofurfurane is not derived from erytbrene, but from its 
anhydride erythrane, which behaves as a dihydric alcohol. 

If bromine dissolved in chloroform is added to a chloroform solu- 
tion of erythrol, and the mixture is allowed to evaporate spontaneously, 
erythrol bromide, CH,Br-CHBr-CH(OH)-CH,OH, is obtained m 
hard, bulky, hexagonal tables which melt at 81—82° and are very 
soluble in alcohol, ether, and chloroform. 

Another bromhydrin was obtained by Champion, by the action of 
hydrobromic acid on erythrol. The authors obtained the same com- 
pound, CH,Br-CH(OH)-CH(OH)-CH,Br, by heating erythrol with 
ten times its weight of fuming hydrobromic acid at 100° for 120 hours, 
or at 120° for 18 hours. It crystallises from chloroform in small, 
nacreous tables which melt at 135°. Erythrene tetrabromide melting 
at 114° is also formed at the same time. 

From these results the authors conclude that the compounds obtained 
by the reduction of erythrol have the following constitutions :— 


<crcnon <ca.tin 
2° . 2 
Erythrane. Hydrofurfurane. 


CH,:CH-CH(OH)-CH,-0OH. CH,.CH-CH:CH;. 
Dehydr-erythrol. Erythrene. 
C. H. B. 


Benzoic Acetals of Sorbite. Py J. Meunier (Compt. rend., 
110, 577—580).—The monobenzoic acetal, or monobenzylal sorbite, 
C.H,;0;Bz, is obtained by mixing a solution of sorbite in its own 
weight of water with the requisite volume of benzaldehyde, and one- 
tenth its volume of hydrochloric acid of 22°B. A large proportion 
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erystallises from the liquid and a further quantity is obtained by 
neutralising the mother-liquor with sodium carbonate. It is purified 
by recrystallisation from warm alcohol or warm water. It crystal- 
lises from water in transparent, highly refractive, rectangular prisms, 
which melt without decomposition at 163—164° if heated slowly, or 
at 172—175° if heated rapidly. From alcohol, in which it is less 
soluble than in water, it separates in smaller crystals. When boiled 
with very dilute acids, the acetal is decomposed with liberation of 
benzaldehyde. 

Dibenzylal sorbite, Cs5H,20;Bzz, is obtained by mixing a concentrated 
solation of sorbite with its own volume of hydrochloric or sulphuric 
acid, and adding benzaldehyde. A white, amorphous solid, insoluble 
in water, is obtained and was previously described as the dibenzoic 
acetal (Abstr., 1889, 479). It is, however, a mixture of two sub- 
stances, one of which dissolves in 1000 parts of boiling water and 
gelatinises on cooling, whilst the other is quite insoluble in hot water 
and has exactly the composition of dibenzylal sorbite. 

The dibenzoic derivative melts at 162°, is insoluble in water con- 
taining sulphurie acid, and is not decomposed when boiled with it. 

The product which dissolves in hot water, on the other hand, is 
completely decomposed in presence of minute quantities of hydro- 
chloric and sulphuric acids. The gelatinised mass can be freed from 
water by filtration and pressure. The product melts at about 200°, 
bat has no definite melting point; dissolves in acetic acid, benzene, 
chloroform, and especially ether, from which it gelatinises ; and con- 
tains about 2 per cent. less carbon than dibenzylal mates” 

. H. B. 


Formation of Volatile Fatty Acids from Dextrose. By O. 
Loew (Ber., 23, 865—866).—When air-dried platinum-black, pre- 
pared by the method lately described (this vol., p. 453), is placed in 
dilute solutions of dextrose, a rancid odour soon becomes noticeable 
and increases in intensity for two days; on warming the fresh 
mixture at 60—70°, the smell is stronger and becomes noticeable even 
more quickly. This action takes place even in presence of an anti- 
septic such as benzoic acid, so that it cannot be due to a ferment. 

Levulose and lactic acid do not behave like dextrose in this respect ; 
the slight odour observed resembles rather that of formic acid. 

No odour is observed when freshly prepared platinum-black which 
has not been exposed to the air, or when platinum-black which has been 
used before is employed; the smell is observed, however, when this 
inactive black is treated with hydrogen peroxide, or dried in the air 
and then placed in the solution of dextrose. If the dextrose solution 
is boiled with the active black and a little calcium carbonate, the con- 
centrated, filtered solution gives off no rancid odour on treatment 
with sulphuric acid, probably because the occluded oxygen is so 
quickly used up in cunverting the dextrose into glaconic acid, or 
some similar compound, that the other reaction cannot take place. 

When cane-sugar is treated with active platinum-black, the rancid 
odour is not observed, but inverted sugar yields traces of formic acid, 
and a disagreeably smelling acid which, from an analysis of its silver 
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salt, is probably valeric acid, although it may be a mixture of several 
acids. F. S. K. 


Action of Ethyl Acetoacetate on Dextrose in presence of 
Alcoholic Ammonia. By P. Bicinevu (Gazzetta, 19, 215—217). 
—When a solution of dextrose (10 grams) in 75 per cent. alcohol 
(35 grams), ethyl acetoacetate (15 grams), and a solution of ammonia 
(1 gram) in 94 per cent. alcohol are mixed and left for one or two 
days, a granular deposit is formed consisting of a mixture of dextrose 
and a compound of dextrose and ammonia ; later on, another substance 
separates, which after repeated crystallisation may be obtained in 
silky, white needles; these melt at 189—190°, and have the composi- 
tion, CjsH»O,N. This substance dissolves sparingly in cold water and 
in alcohol, and is almost insoluble in ether and chloroform; it has a 
feeble reducing action on Fehling’s solution. Both the aqueous and 
alcoholic solutions have a neutral reactivn ; the former is coloured red 
by a solution of ferric chloride. It dissolves in acids, and in both 
aqueous and alcoholic potash. When suspended in alcohol, it is not 
affected by a current of nitrous acid. 

If the mixture of dextrose, &c., mentioned above is heated in closed 
tubes at 100—110°, groups of acicular crystal, are formed which melt 
at 130—131°, and have the composition C;H,.NO,.. 

This preliminary note is published by the author in order to reserve 
the right of further investigation in this field. S. B. A. A. 


Pentacetyllevulose. By E. Erwic and W. Koenias (Ber., 23, 
672—675; compare Abstr., 1889, 952, 1431).—Pentacetyllevulose, 
©,H,O(OAc),, can be prepared by dissolving levulose (3 grams) in 
warm glacial acetic acid (3 c.c.), gradually adding the solution to 
almost boiling acetic anhydride (9 c.c.) containing 01 to 0°2 gram of 
zine chloride, and then boiling for five minutes to complete the re- 
action. The yield is about 66 per cent. of the levulose employed. 
It is a soft, colourless, hygroscopic resin, readily soluble in alcohoi, 
ether, chloroform, benzene, and glacial acetic acid, but only sparingly 
in light petroleum and carbon bisulphide ; it is soluble in, and parti- 
ally decomposed by boiling water, and. its solution in chloroform is 
feebly dextro-rotatery. When boiled for two hours with decinormal 
sulphuric acid diluted with an equal volume of water, it is completely 
decomposed, levulose being regenerated. It reduces Fehling’s solu- 
tion on boiling, and is completely decomposed when boiled with potas- 
sium dichromate and glacial acetic acid. It does not combine with 
phenylhydrazine. F. S. K. 


Extraction of Raffinose from Molasses: Separation of 
Raffinose from Saccharose. By L. Linper (Compt. rend., 0, 
795—798).—The molasses is diluted with five or six times its weight 
of cold water and agitated with mercuric sulphate, which precipitates 
the impurities. The liquid is filtered, treated with bartyta to neu- 
tralise the sulphuric acid resulting from the decomposition of the 
mercuric sulphate, boiled, and concentrated in a vacuum. The syrup 
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is dissolved in methyl alcohol, which precipitutes a further quantity 
of impurities. 

One hundred parts of methyl alcohol dissolve 9°5 parts of raffinose 
and 0°4 part of saccharose. The solubility of saccharose increases 
as the alcohol is more and more hydrated. One hundred parts of 
ethyl alcohol of 95° dissolve only six parts of raffinose. The solubility 
of saccharose in ethyl alcohol increases with the degree of hydration, 
but that of raffinose remains almost constant. The following table 

ives the quantities of raffinose and saccharose dissolved by 100 parts 
of alcohol of different strengths :— 
95°. 90°. ‘83°. 80°. 
Saccharose 1-00 2-23 6-20 
Raffinose , . 0-08 0-10 0-21 


The methyl alcohol solution of the syrup is dehydrated at its boiling 
point by means of lime, the raffinese is precipitated by the addition of 
ordinary alcohol, and the product is reerystallised from ethyl alcohol 


of 80—85°. C. H. B. 


Melezitose. By A. Aurcutn (J. Russ. Chem. Soc., 21, 407—421). 
—Berthelot and Villiers have studied this carbohydrate and attri- 
buted to it the formula C,,H..0,, + H,O. The author has prepared 
melezitose from Persian manna, called terenjabin, a product of Alhagi 
Maurorum (D.C.) Terenjabin containing about 38 per cent. of 
melezitose was dissolved in 4 parts of warm water and the impurities 
removed by decantation. The clear solution was then evaporated to 
half its bulk on a water-bath and allowed to remain for 3 to 4 
days, when the melezitose separates out completely in the crystalline 
state. It was purified by dissolving it in hot water, adding an equal 
volume of strong alcohol, and filtering the boiling solution; on 
cooling, the melezitose separates and is again recrystallised. The 
formula of the crystals, which are rhombic prisms, is C\gH3,0.5 + 
2H,.O; they become opaque on exposure to the air and lose their 
water at 110°; when anhydrous, they melt at 147—148°. Anhy- 
drous melezitose is also obtained by precipitating the hot aqueous 
solution with strong alcohol. Its sp. gr. at 17°/4° is 1540. It is 
less soluble in water than saccharose, 100 parts at 17° containing 
268 parts of anhydrous melezitose, and 75°6 parts at 100°. The 
spec. rotatory power of the anhydrous melezitose [a }]p = + 87°72° + 
0074p, that of the hydrated compound [a]p = +83°+0°07014p 
(p= percentage in 100 parts of the solution). For an imaginary 
100 per cent. solution [2]p = + 95°12’. Melezitose, on inversion 
with dilute mineral acids, yields at first twranose and dextrose; the 
former is a new saccharose of the formula C,.H2Oy with [a]p= + 
65° to 68°; it is insoluble in alcohol, by which it is separated from its 
solution, and melts at 65—70°. On long continued action of the 
acid, dextrose alone is obtained. Pure melezitose does not itself 
ferment when submitted to the action of ferments or diastase, but 
only the products of its inversion. The phevylhydrazine-deriva- 
tive of melezitose is an unstable compound melting at 172°. The 
acetyl-derivative, C,,H.,O,Acu, forms rhombic prisms of sp. gr. = 
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1:32 at 0°/4°, melting at 117° with a[p] = +110°44°. Several de. 
terminations of the molecular weight of melezitose by Raonlt’s 
method confirm the formula C,sH;,.0;.+2H,0; by the same method 
the molecular formula of the undecacetyl-derivative is confirmed, but 
for the new “turanose”’ results were obtained corresponding with 
the formula C,H,,0., although its sodium-derivative is C,,.H.,0,,Na. 
B. B. 

Callose,a new Fundamental Substance in Vegetable Mem. 
brane. By L. Manan (Compt. rend., 110, 644—647).—Callose 
occurs in various organs of a very large number of plants and is 
especially important in the thallophytes, but was not found in certain 
Uredinew. Its existence is often difficult to prove owing to its ad- 
mixture with other substances and its resistance to the action of 
solvents. 

The callose was not isolated sufficiently pure for analysis. It is 
distinguished from cellulose by its insolubility in Schweizer’s reagent 
even after the action of acids, and by the yellow coloration which it 
gives with iodophosphoric acid. From pectic compounds, it is dis- 
tinguished by its insolubility in ammonia, and alkaline carbonates 
in the cold, and its different behaviour with colouring matters. It is 
colourless, amorphous, insoluble in water and alcohol, but dissolves 
readily in sodium or potassium hydroxide of 1 per cent., and is also 
soluble in concentrated sulphuric acid and concentrated solutions of 
calcium chloride and stannous chloride. It does not dissolve in cold 
solutions of alkaline carbonates or ammonia, but swells up and 
gelatinises. With various staining fluids, callose gives reactions which 
serve to distinguish it from other substances in the vegetable mem- 
brane. With iodine it acquires a yellow coloration. C. H. B. 


Preparation of Hydrazine from Aldehyde-ammonia. By T. 
Curtius and R. Jay (Ber., 23, 740—752).—It has previously been ob- 
served by Curtius (Diazoverb. der Fettreihe, Munich, 1886) that alde- 
hyde-ammonia, when treated with nitrous acid in acid solution, yields an 
oily nitrosamine, which is volatile in a current of steam and may be 
distilled in a vacuum without decomposition. From the analysis and 
vapour-density of the substance, the conclusion was drawn that it 
contained 3 mols. of aldehyde and 2 atoms of nitrogen. The conden- 
sation of 3 mols. of ethyl diazoacetate to form triazoacetic acid, 
investigated by the authors (Abstr., 1889, 393), has led them to 
examine this nitrosamine further, in the hope of obtaining hydrazine 
from it more readily than by the previous methods. They find that 
hydrazine can be formed in the manner shown below, but the yield is 
so small that this reaction cannot be employed as a method for its 
preparation. 

When a solution of sodium nitrite is added to a well-cooled solution 


of aldehyde-ammonia in dilute sulphuric acid, the nitrosamine 
separates and may be extracted with ether, the aqueous solution 
being then several times treated with small quantities of sodium 
nitrite and sulphuric acid, and extracted after each treatment with 
ether. The combined extracts are shaken with a solution of sodium 
carbonate and with water, and finally with solid potassium carbonate, 
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the ether evaporated, and the residual oil distilled in a current of 
steam. The oil thus obtained, on analysis, gave numbers agreeing with 
the formula C,H,.N.O;, which was confirmed by a determination of its 
vapour-density. It is a lemon-yellow liquid, which has a camphor-like 
odour, and boils at 95° under 35 mm. pressure without decomposition. 
It is insoluble in water, but miscible with alcohol, ether, chloroform, and 
benzene. It gives Liebermann’s reaction for nitroso-compounds, and 
is converted by hot dilute sulphuric acid into paraldehyde, and must 
therefore be a nitroso-derivative of an imido-paraldehyde or paraldi- 
mine, its constitution being represented by the formula 


C;H,,0,-CH:N-NO. 


When hydrogen chloride is passed into a moist ethereal solution of 
nitrosoparaldimine, a white, crystalline precipitate of paraldimine 
hydrochloride, Cs;H,,O..CH:NH,HCI, separates; this crystallises in 
small, anisotropic, colourless needles, which are unaltered in dry air, 
and blacken on heating. On remaining in moistair, they pass without 
change of form intoammonium chloride. They are insoluble in ether, 
chloroform, and benzene, but are readily taken up by water and 
absolute alcohol, which at once convert them into paraldehyde and 
ammonium chloride ; this decomposition is brought about still more 
readily by the action of acids. Nitrous acid converts it into a 
nitrosamine identical with the compound obtained from aldehyde- 
ammonia. 

By the action of silver oxide on paraldimine hydrochloride sus- 
pended in dry ether, free paraldimine, C;sH,,O.,CH-NH, is obtained 
as a mobile, colourless liquid boiling at 140° almost without decom- 
position, and solidifying in a freezing mixture. Its vapour-density 
was found to be 4451, corresponding with a molecular weight of 
1285. On remaining in a sealed tube for a few weeks, it passes into 
a solid, glassy mass, which has the same percentage composition. The 
liquid readily loses ammonia in presence of water or alcohol, forming 
paraldehyde. 

Amidoparaldimine or paraldylhydrazine, C;sH,,0.,CH:N-NH;, is pre- 
pared by treating an ethereal solution of nitrosoparaldimine with 
zine-dust and acetic acid. After the addition of alkali, the solution is 
extracted with ether, the ethereal extract dried over barium oxide, 
and evaporated in a vacuum. The free base is not volatile without 
decomposition, and could not be obtained pure. When hydrogen 
chloride is passed through the dry ethereal solution, the hydrochloride 
separates in needles, which are exceptionally hygroscopic. Both of 
these compounds are decomposed by boiling dilute sulphuric acid, 
with formation of hydrazine sulphate, but, as already mentioned, the 
yield is very small. It may also be obtained directly from nitroso- 
paraldimine by treating the latter with dilute sulphuric acid and 
zinc-dust until the oil has disappeared, quickly filtering, and boiling 
vigorously for a few minutes. 

The small yield of hydrazine obtained is probably due to the fact 
that in the reduction of the nitroso-compound the reaction does not 
stop with the formation of paraldimine, but goes further with forma- 
tion of the compound C;H,,0.,CH,-NH-NHz, and that this compound, 
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like diethylhydrazine, does not lose the hydrazine-group by th 
action of acids. H. G. C. 


Constitution of Citrazinamide. By S. Runemann (Ber. 23, 
831—832).—A reply to Lovén (Ber., 22, 3053), defending the 
formula proposed by the author for citrazinamide. 


Chlor- and Hydroxy-acids of the Fatty Series. By P. Mrt. 
Korr and Petrenko-KrirtcHeyKo (J. Russ. Chem. Soc., 21, 393—397). 
—The authors have studied the behaviour of «-hydroxy-f-halegen. 
lactic acids and the corresponding butyric acids on distillation with 
water, and show that carbonic anhydride, hydrogen chloride, and an 
aldehyde or ketone containing ene atom of carbon less than the 
original acid are obtained. The sodium salt of the first acid yields 
acetaldehyde, that of the second, propaldehyde. Chlorhydroxyiso- 
butyric acid, under the same conditions, yields dimethy] ketone, and it 
is therefore a B-halogen-«-hydroxy-acid. The same is the case as re- 
gards the chlorhydroxyvaleric acid, melting at 75°, obtained from 
tiglic and hydrochloric acids, as it yields ethyl methyl ketone. The 
formation of ethyl methyl ketone confirms the generally adopted 
formula of tiglic acid, CHMe.CMe-COOH. B. B. 


Action of Methyl Diazoacetate on the Ethereal Salts of 
Unsaturated Acids. By E. Bucnyer (Ber., 23, 701—707).— 
Methyl diazoacetate combines with methyl acrylate in the same 
manner as with methyl fumarate and cinnamate ( Abstr., 1888, 1274), 
forming a well-crystallised additive compound, C,;H,N.(COOMe),, 
which, on heating for 40 minutes at 160—185°, loses all its nitrogen 
and yields an oil boiling between 205° and 215° (718 mm.) and having 
the composition C,H,O,. The vapour-density of 155 agrees with this 
formula, but the further examination showed that the oil is a mixture 
of the methyl salts of two isomeric acids which may be separated by 
their different solubilities in water or ether. The acid which is less 
soluble in water crystallises from that liquid in compact forms, prob- 
ably belonging to the rhombic system, melts at 175°, and distils 
without decomposition. It has the composition C;H,Q,, and is not 
acted on by alkaline potassium permanganate and sodium amalgam, 
and appears, therefore, to be a trimethylenedicarboerylic acid, in which, 
from its mode of formation, the carboxyl-groups must be attached to 
different carbon-atoms. A trimethylenedicarboxylic acid (1'2) has 
been previously prepared by Conrad and Guthzeit (Abstr., 1884, 
992), but as this melts at 139°, and readily passes into the anhy- 
dride on distillation, it cannot be identical with the acid above 
described. This has also been confirmed by a direct comparison of 
the two acids. The author has also shown that Conrad and 
Guthzeit’s acid is unacted on by alkaline potassium permanganate 
or sodium amalgam, and has confirmed the similar results obtained 
by Fittig and Roeder (Annalen, 227, 18) and by W. H. Perkin, jun. 
(Trans., 1885, 812) for trimethylenedicarboxylic acid (1°1). 

The existence of two trimethylenedicarboxylic acids (1*2) can 
readily be explained by Baeyer’s extension of Van’t Hoff's hypothesis 
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to compounds having a closed chain of atoms (Abstr., 1888, 1071). 
Two forms should theoretically exist, in one of which (the I'-cis or 
maleinoid form) the carboxyl-groups lie on the same side of the ring, 
whilst in the other (the I-cistrans or fumaroid form) they lie on 
opposite sides. As Conrad and Guthzeit’s acid readily yields an 
anhydride, it probably represents the I'-cis modification, whilst the 
acid described in this paper, which at most forms an anhydride 
ouly with difficulty, must be the I’-cistrans acid. 

The latter may also be crystallised from ether, from which it 
separates in white aggregates of needles, the aqueous solution of 
which gives a slight brown coloration with ferric chloride. The 
zinc salt is much more readily soluble in cold than in hot water, and 
on heating the solution separates in nodular aggregates of microscopic 
erystals. The silver salt is sparingly soluble even in boiling water ; 
on heating, it yields a colourless, crystalline sublimate, possibly con- 
sisting of the anhydride. 

The second acid, which is more soluble in water than the foregoing, 
but less soluble in ether, forms fascicular groups of seemingly mono- 
clinic needles, and melts at 138°. On boiling it with acetic chloride, 
it yields an anhydride which melts at 86—87°, and decomposes com- 
pletely at 130°. The sinc salt, like that of the foregoing acid, is less 
soluble in hot than in cold water, whilst the lead and silver salts form 
crystalline precipitates. The acid reduces alkaline potassium perman- 
ganate immediately, and on reduction with sodium amalgam yields 
glutaric acid, which was identified by its analysis, melting point, and 
characteristic zinc salt. The acid under discussion must therefore be 
a ylutaconic acid, and is probably identical with the one described by 
Conrad and Guthzeit as melting at 132—133°. H. G. C. 


Molecular Weights of some Acids of the Oleic Series. By 
0. Site (Listy Chem., 13, 201—203).—The author finds that the 
lowering of the freezing point, as obtained by Raoult’s method, for 
crotonic, chlorocrotonic, and chlorisocrotonic acids, in acetic acid 
solution, corresponds with a simple molecule. An aqueous solution of 
crotonic acid indicates again a simple molecule, whereas a solution of 


the same acid in benzene points to a double molecular weight, 
(C,H,0,).. . B. 


Acids Poor in Carbon obtained from Baku Petroleum. By 
0. AscHan (Ber., 23, 867—875).—The alkaline solution obtained 
as a bye-product in the purification of Baku petroleum contains 
water, hydrocarbons, and a mixture of various acids; when the crude 
acid mixture (100 kilos.) obtained therefrom is distilled, a small 
portion passes over between 220° and 270°. This fraction can be freed 
from hydrocarbons by dissolving it in 5 per cent. soda, acidifying the 
clear solution with dilute sulphuric acid, and extracting the previpi- 
tated oils with ether ; the yield of this product is about 6 kilos. 

Methyl hewamethylenecarboxylate, CsHy*COOMe, can be prepared 
from this mixture of acids by treating it with methyl alcohol and 
concentrated sulphuric acid, and repeatedly fractionating the methyl 


salts thus produced ; in this way 105 grams of the pure methyl salt 
VOL, LVIII, 3d 
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was obtained. It is a colourless oil of sp. gr. 0°90547 at 18°4°, boils at 
165°5—167°5° corr. (thermometer entirely in the vapour), and has an 
agreeable, fruity odour, which is, however, at the same time, somewhat 
nauseous. The free acid, CsH,"COOH, obtained by hydrolysing the 
methyl salt with alcoholic potash, is a thick, colourlesa, disagreeably 
smelling oil of sp. gr. 0°95025 at 18°4°. It is not acted on by bromine 
at the ordinary temperacure, but, on heating, evolution of hydrogen 
bromide commences; it is only slowly oxidised by nitric acid of 
sp. gr. 13, and very slowly by potassium permanganate in cold 
sodium carbonate solution. It decomposes calcium chloride with 
evolution of hydrochloric acid, and its barium and calcium salts are 
not decomposed by carbonic anhydride. It dissolves freely in con- 
centrated sulphuric acid, but, on warming, decomposition sets in; it is 
gradually decomposed by phosphoric anhydride at the ordinary 
temperature. ‘I'he potassium salt, C,H,"COOK, is very readily 
soluble in water and alcohol, and is very hygroscopic. The sodinm 
salt, CsH,,"COONa, separates from alcohol in ill-defined, hygroscopic 
prisms. The calcium salt, (C;H,"COO),Ca + 4H,O0, separates in 
needles when its aqueous solution is evaporated over sulphuric acid; 
it loses its water completely on exposure to the air and is readily 
soluble in water and alcohol. When a concentrated aqueous solution 
is heated, the salt separates as a semi-solid, amorphous mass 
which becomes hard and granular when dried. The barium salt, 
(C,H,,COO),Ba, is very readily soluble in alcohol, but more sparingly 
in water. When the acid is dissolved in baryta-water, the excess of 
barium hydrate precipitated with carbonic anhydride, and the filtered 
solution concentrated on the water-bath, it solidifies to a mass of 
anhydrous plates, which retain their crystalline form if they are 
quickly separated from the mother liquors; if, however, the crystals 
are allowed to remain in the solution, they deliquesce to a syrup on 
cooling, and on drying there remains a vitreous, amorphous mass 
which becomes crystalline when heated on the water-bath; the 
amorphous salt is also formed when aqueous solutions are evaporated 
at the ordinary temperature. The silver salt, CsH,COOAg, is 
moderately easily soluble in hot water. The cadmium salt, 
(C,H,,-COO),Cd, crystallises in anhydrous, nacreous plates, and is 
only sparingly soluble in cold water. The chloride, C;HyCOCI, 
= ar by treating the acid with phosphoric ehloride, boils at 

67—169°, and is only very slowly decomposed by water. The amide, 
C,H,,CONH,, obtained by treating the chloride with dry ammonium 
carbonate, crystallises from water in nacreous plates, melts at 123°5’, 
and is moderately easily soluble in water and very readily in the other 
ordinary solvents ; it dissolves freely in concentrated sulphuric acid, 
but is reprecipitated in crystals on the addition of water. The 
anilide, prepared from the chloride, separates from alcohol and from @ 
mixture of benzene and light petroleum in slender needles melting at 
93—94°. 

The acid C,H,,0, (b. p. 237—239°) and the acid C,H,0, (b. p 
251—253°), described by Markownikoff, have also been obtained in 
a pure condition from the mixture of acids referred to above. 


F. 8. K. 
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Glycollic Nitrile: Direct Synthesis of Glycollic Acid. By L. 
Henry (Compt. rend., 110, 759—760).—Formaldehyde and hydro- 
evanic acid in aqueous solution combine completely with development 
of heat and formation of glycollic nitrile, CN-CH,OH. The liquid 


' jg evaporated at a gentle heat and extracted with ether. Glycollic 


nitrile is a colourless, limpid, odourless liquid, with a peculiar, 
sweetish taste; it is very soluble in water, alcohol, and ether, but is 
insoluble in carbon bisulphide, chloroform, and benzene. At —72° it 
solidifies to a crystalline mass; and the temperature rises to —67° ; it 
boils with partial decomposition-at 183° under a pressure of 759 mm., 
but if completely dried, it boils without change at 119° under a 
pressure of 24 mm. ; sp. gr. at 12° = 1°100. 

A minute quantity of potassium carbonate converts the nitrile into 
a brownish, crystalline mass which has not yet been examined ; acetic 
chloride acts energetically and destructively ; acetic anhydride acts 
energetically with great development of heat, and yields the acetate, 
CN-CH,"OAe, which boils:at 177°. Dilute acids rapidly convert the 
nitrile into glycollic acid with great development of heat. am 

. H. B. 

Hydroxytetric Acid.. By C. Crorz (Compt. rend., 110, 583—586). 
—Demargay obtained tetric and hydroxy-tetric acids by the action of 
alcoholic potash on the product of the actiomof bromine on ethyl 
methylacetoacetate. The author adopted Demargay’s method, except 
that, since no carbonic anhydride was evolved and the formation of 
dibromacetone was improbable, the product of the action of bromine 
on the ethyl methylacetoacetate was washed with water as soon as 
the colour of the bromine had disappeared. The ethyl dibromomethyl- 
acetoacetate was added gradually to alcoholic potash cooled by means 
of water, and‘ the liquid, after dilution with water, was concentrated 
until all aleohol was expelled, strongly acidified with sulphuric acid, 
and exhausted with ether. When the ether is distilled off; hydroxy- 
tetric acid is obtained. Potassium hydroxide in methyl! alcohol, 
aqueous potash, or even baryta-water, can be substituted for alcoholic 
potash. If ethyl dibromomethylacetoaeetate is boiled with:water, it 
readily saponifies, but: the products contain.a large proportion of 
black, insoluble substances. The same result is obtained even in 
presence of barium carbonate. 

Hydroxytetric acid has the composition.C;H,O,, and' after treat- 
ment with: animal; chareoal, crystallises from het water.in colourless 
crystals melting at 2u]—202°. 

Ethyl hydroxytetrate, C;H;0,Et, is obtained by the action of'water 
on ethyl dibromomethylacetoacetate in presence of barium chloride, 
and is extracted by treatment with chloroform, from which it sepa- 
rates in colourless prisms which melt at 67—68", and have a distinctly 
acid reaction. The silver ethyl salt crystallises in slender, colourless 
needles somewhat soluble in cold water, and but slightly altered 
when exposed to light. When treated with potassium hydroxide, the 
ethereal salt is decomposed, and on acidification with sulphuric acid, 
hydroxytetric acid is obtained. 

If a solution of hydroxytetric acid in dilute alcohol is treated with 
gaseous hydrogen chloride, a colourless, neutral liquid is obtained 

3d 2 
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which boils at 224—226°, and has the composition of a diethyl. 
derivative of hydroxytetric acid. C. H. B. 


Potassium Hydrogen Malonate, Quadromalonate, and Quadr. 
oxalate. By G. Massot (Compt. rend., 110, 793—795).—Potassium 
hydrogen malonate, C;H;KO, + $H,0, crystallises in large, non-deli- 
quescent, monoclinic prisms which lose their water of crystallisation 
at 120—130°, and decompose at a higher temperature with evolution 
of acetic acid; heat of dissolution of the anhydrous salt = — 511 
Cal.; heat of dissolution of the hydrated salt = — 9°58 Cal.; heat 
of hydration ($H,O) + 3°755 Cal. in the solid condition ; heat of 
neutralisation of solid malonic acid by one equivalent of solid potas- 
sium hydroxide + 27°87 Cal. 

Potassium quadromalonate, formed by the direct combination of the 
acid with the preceding salt, crystallises in large, brilliant, anhydrous 
prisms; heat of dissolution —13°52 Cal. The combination of the 
dissolved acid with the dissolved hydrogen-salt to form the dissolved 
quadromalonate develops +0°10 Cal. 

Potassium quadrovalate crystallises with 4 mols. H,O, which are 
expelled at 110°; heat of dissolution of the hydrated salt —17°94 
Cal.; of the anhydrous salt —12°79 Cal. The combination in solu- 
tion of the hydrogen salt with the free acid to form the quadroxalate 
develops +0°05 Cal.; the combination of the solid salt and acid to 
form the solid quadroxalate would develop +0°95 Cal.; heat of 
hydration of the solid quadroxalate +2°29 Cal. 

The heats of formation of all the potassium malonates are distinctly 
lower than those of the corresponding oxalates. C. H. B. 


Symmetrical Diethylsuccinic and Methylethylsuccinic 
Acids. By Buircnicuin and Zeuinsky (J. Russ. Chem. Soc., 21, 
376—389).—In a former paper (Abstr., 1889, 377), the authors have 
shown that two diethylsuccinic acids may be obtained from the 
product of the action of potassium cyanide on ethyl a-bromobutyrate. 
The symmetrical ethyl cyanodiethylsuccinate is not so easily acted on 
by hydrochloric acid as the corresponding dimethyl-compound, and 
the hydrolysis therefore was effected by means of alcoholic potash. 
The potassium diethylethenyltricarboxylate thus formed was decom- 
posed with weak hydrochloric acid, and the liberated acids extracted 
with ether. In this way, a mixture of the two isomeric diethylsuccinic 
acids was obtained, and the acids separated by recrystallisation, 
taking advantage of the difference in their solubility. The sparingly 
soluble acid melts at 190—191°, and is the “ fumaroid ” form, whereas 
the easily soluble “ maleinoid ” acid melts at 127—128°. These two 
acids are identical with those obtained by Bischoff and Hjelt (Abstr., 
1888, 1057) from ethyl malonate by synthesis. On heating, both 
acids behave in a manner analogous to the dimethylsuccinic acids 
(compare Abstr., 1889, 692). They both yield the same anhy- 
dride, an oily liquid boiling between 244° and 246°. On adding 
water, the anhydride obtained from either of the two acids gives & 
mixture of much “ maleinoid ” acid (m. p. 127—128°) with a very small 
quantity of the “ fumaroid ” acid (m. p. 190—191°). It is impossible 
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to convert one acid into the other by boiling with water or weak 
hydrochloric acid, except under pressure, as found by Bischoff and 
Hjelt. The ethyl salts, prepared from ethyl iodide, and the correspond- 
ing silver salts are not identical, for although the “ fumaroid”’ com- 
pound boils at 235—239°, and the “ maleinoid”’ at 237—239°, the 
sp. gr. of the first at 18° F. is 09736 and that of the second 0°9904, 
referred to water at 0°. 

In a similar way, the ethylmethylsuccinic acids were prepared (a) 
by the action of ethyl sodiocyanopropionate on ethyl bromobutyrate, 
and (b) of ethyl sodiocyanobutyrate on ethyl bromopropionate. The 
ethy] «-cyanomethy1-8-ethylsuccinate obtained in (a) boils at 275—278", 
its sp. gr. is 10542; the ethyl 2-cyanethyl-8-methylsuccinate obtained 
in (b) boils at 283—285°, and its sp. gr. is 10172. Both ethy! salts 
were hydrolysed by hydrochloric acid, and in each case a mixture of 
two acids melting at 169—170° and at 84—85° was obtained. The 
ethereal salt boiling at 283—285° yields a larger proportion of the 
acid melting at 84—85°, that boiling at 275—278° yields a larger 
proportion of the acid melting at 169—170°. The “fumaroid” acid 
is mere sparingly soluble in water than the “maleinoid” acid. The 
calcium salt of the “fumaroid” acid contains 5H,O, that of the 
“maleinoid ” acid 1H,O, and the corresponding barium salts contain 
2H,0 (‘‘fumaroid”) and 5H,O (“maleinoid”). At a higher tem- 
perature, both acids yield one and the same anhydride, boiling at 
244—245°, which, on addition of water, yields chiefly the “ maleinoid ” 
acid (m. p. 84—85°) with only a small admixture of the “ fumaroid” 
-acid (m. p. 169—170°). Here again, as in the case of diethylsuccinic 
and dimethylsuccinic acids, there is a possibility of passing over from 
the acid with a higher melting point—“ fumuaroid”’—into the 
“maleinoid” acid of lower melting point, so that the anhydrides 
exist only for the ‘“ maleinoid ” form. All “ maleinoid ” forms of the 
disubstituted succinic acids give off the elements of water at a lower 
temperature than the corresponding ‘“‘ fumaroid ” isomerides. 

B. B. 


Theory of Anhydride Formation in the case of Acids of the 
Succinic Series. By C. A. Biscnorr (Ber., 23, 620—623).—The 
author has studied the behaviour of a large number of acids of the 
succinic series with the view of ascertaining what conditions determine 
the formation of an anhydride, more especially with regard to the 
Lone of alkyl-groups (compare Auwers and Meyer, this vol., 
p. 479). 

The fact that pyrocinchonic acid and xeromic acid cannot be 
obtained, whilst maleic acid and fumaric acid are capable of existence, 
is best explained by assuming that, in the substitution of hydrogen 
by metbyl- or ethyl-groups the carboxyl-groups are brought nearer 
together, probably because the doubly-bound carbon-atoms approach 
one another; the result of this may be that the space which would be 
occupied by the hydroxy-groups of the acid molecule, if the latter 
conld exist, is no longer available, and anhydride formation results. 

That the formation of an inner anhydride is also facilitated when 
an ethyl-group is substituted for a methyl-group is exemplified by the 
behaviour of levulinic acid and its homologues. Levulinic acid and 
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both a- and 8-ethyllevulinic acid distil unchanged; a-ethyllevuiinic 
acid, on the other hand, as has been shown by Thorne (Trans., 1887, 
336) is slowly converted into a lactone on distillation. By assigning 
to these levulinic acids the constitution of y-hydroxy-acids, it is seen 
that this difference in behaviour is analogous to that exhibited in the 
case of maleic acid and its homologues. 

The conclusion to be drawn from these considerations, is that anhy. 
dride formation takes place the more readily the larger the atomic 
complex which replaces the hydrogen; how far this conclusion is in 
accordance with experiment ‘is shown in the paper on anhydride 
formation (this vol., p. 744). 

The formation of imides and anil-derivatives, which has been 
especially studied in the case of the two symmetrical dimethylsuccinic 
acids, has been found to be influenced in an analogous manner. 

F. 8. K. 

Preparation of Mono-, Di,, and Tri-substituted Succinic 
Acids from Ethyl Malonate. By C. A. Biscnorr (Ber., 23, 
631—633).—The method previously described for the preparation of 
succinic acid from ethyl malonate can be employed for the prepara- 
tion of mono-, di-, and tri-substituted succinic acids. For this 
purpose, ethyl sodiomalonate is treated with the ethyl salt of a 
chloro- or bromo- mono- or di-substituted acetic acid, and the sodium- 
derivative of the product is treated with the iodide or chloride of an 
alcohol radicle, or the sodium-derivative of the ethyl salt of a sub- 
stituted malonic acid is treated with the ethereal salt of a chloro- or 
bromo- mono- or di-substituted acetic acid. The identity of the 
ethereal salts obtained by these two methods was proved by measure- 
ments of their physical constants (compare this vol., p. 745). 

The crude substituted ethyl ethenyltricarboxylate obtained by 
either of these two methods is fractionated, and each fraction heated 
with sulphuric acid (1 : 1) at‘150—170° until the whole is soluble in 
alkali; the reaction which takes place consists essentially in the 
elimination of carbonic anhydride (1 mol.) and ethylene (3 mols.). 
The product is then freed from sulphuric acid, and the various acids 
obtained separated by -fractional crystallisation. In the case of the 
benzyl-derivatives of ethyl ethenyltricarboxylate, alcoholic potash is 
employed instead of sulphuric acid, as they are only slowly hydrolysed 
when heated with sulphuric acid. F. S. K. 


Methylsuccinic, Ethylsuccinic, and Asymmetrical Dimethyl- 
succinic Acid. ‘By C. A. Biscnorr and A. v. Kunisere (Ber., 23, 
634—638).—Ethyl ethenyltricarboxylate, COOE:-CH,-CH(COOEt)., 
prepared from ethyl sodiomalonate and ethyl chloracetate, boils at 
278°3° (corr.) and yields succinic acid on hydrolysis. 

Ethyl propenyltricarboxylate, COOEt-CHMe'CH(COOEt),, pre- 
pared from ethyl sodiomalonate and ethyl a-bromopropionate, boils at 
270°3° (corr.), and yields pyrotartaric acid on hydrolysis. 

Ethyl methylethenyltricarboxylate, COOEt-CH,-CMe(COOEt),, can 
be obtained from ethyl sodiomethylmalonate and ethyl chloracetate, 
or from ethy] sodioethenyltricarboxylate and methy] iodide ; it boils at 
273°5° (corr.), and on analysis yields methylsuccinic acid (m. p. 112°). 
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Ethyl butenyltricarboxylate, COOEt-CHEt-CH(COOEt), obtained 
from ethyl sodiomalonate and ethyl «-bromobutyrate, boils at 278° 
(corr.), and gives ethylsuccinic acid (m. p. 98°) on hydrolysis. 

Ethyl isubutenyltricarbozylate, COOEt-C Me,-CH(COOEt),, prepared 
from ethyl sodiomalonate and ethyl «-bromisobutyrate, boils at 277°3° 
(corr.); on hydrolysis, it yields asymmetrical dimethylsuccinic acid 
(m. p. 140°) and small quantities of an acid of lower melting point, 
but no methylglutaric acid. 

Ethyl ethylethenyltricarborylate, COOEt-CH,*CEt((COOEt),, obtained 
from ethyl sodioethylmalonate and ethyl chloracetate, or from ethyl 
sodioethenyltricarboxylate and ethyl iodide, boils at 281°5° (corr.), 
and gives ethylsuccinic acid (m. p. 98°) on hydrolysis. F. 8S. K. 


The Two Symmetrical Dimethylsuccinic Acids. By C. A. 
Biscuorr and E. Voir (Ber., 23, 639—644; compare Abstr., 1889, 490). 
—Ethyl methylpropenyltricarboxylate, COOEt‘-C HMe-CMe(VOOEt)., 
prepared from ethyl sodiomethylmalonate and ethyl «-bromopro- 
pionate, or from methyl iodide and ethyl sodiopropenyltricarboxylate, 
boils at 27.° (corr.), and on hydrolysis gives symmetrical para- and 
anti-dimethylsuccinic acids melting at 194° and 120° respectively 
(loc. cit.). Anti-dimethylsuccinimide, C,H,O,N, crystallises in con- 
centrically grouped needles or hexagonal plates, and is readily solu- 
ble in water, alcohol, benzene, chloroform, and acetone, but only 
sparingly in ether, and very sparingly in light petroleum. oan 


Relation of the Two Symmetrical Dimethylsuccinic Acids to 
Pyrocinchonic Acid. By C. A. Biscnorr and E. Voir (Ber., 23, 
644—646).—The fact that pyrocinchonic acid on reduction yields the 
two symmetrical dimethylsuccinic acids is in accordance with Wis- 
licenus’ hypothesis. 

When para- or anti-dimethylsuccinic acid is treated with bromine, 
it is converted into pyrocinchonic acid ; the anhydrides of both para- 
and anti-dimethylsuccinic acid yield pyrocinchonic acid on heating at 
90—100° with bromine in chloroform solution. F. 8S. K. 


Symmetrical Ethylmethylsuccinic, Trimethylsuccinic, Sym- 
metrical and Asymmetrical Diethylsuccinic, and Ethyldi- 
methylsuccinic Acids. By C. A. Biscuorr and N. Mintz (Ber., 
23, 647—652).—Ethyl methylbutenyltricarboxylate, 


COOEt-CHEt-CMe(COOEt)., 


prepared from ethyl sodiomethylmalonate and ethyl a-bromobutyrate, 
or from ethyl sodiobutenyltricarboxylate and methyl iodide, boils at 
281°5° (corr.), and on hydrolysis yields symmetrical para- and meso- 
ethylmethylsuccinic acids. 

Ethyl ethylpropenyltricarboxylate, COOEt-CHMe-CEt(COOEt),, 
prepared from ethyl sodioethylmalonate and ethyl a-bromopropionate, 
or from ethyl sodiopropenyltricarboxylate and ethyl iodide, boils at 
282°8° (corr.), and on hydrolysis yields the two symmetrical ethyl- 
methylsuccinic acids. 


744 ABSTRACTS OF CHEMICAL PAPERS. 


Ethyl methylisobutenrltricarborylate, COOEt-CMe,"C Me(COOEt),, 
is best prepared from ethyl sodiomethylmalonate and ethyl a-brom.- 
isobutyrate ; it boils at 2843° (corr.), and on hydrolysis gives tri- 
methylsuccinic acid (m. p. 105°) and traces of higher melting acids. 

Ethyl ethylbutenyltricarboxylate, COOEKt-CHEt-CEt(COOEt),, 
obtained from ethyl sodioethylmalonate and ethyl a-bromobutyrate, 
or from ethyl sodiobutenyltricarboxylate and ethyl iodide, boils at 
285°5° (corr.), and on hydrolysis gives para- and anti-diethylsuccinic 
acid and an acid melting at 137'5° (compare Ber., 21, 2109). 

Ethyl isohexenyltricarboxylate, COOEt-CEt,,;CH(COOEt),, pre. 
pared from ethyl sodiomalonate and ethyl a-bromodiethylacetate, 
boils at 289°3° (corr.), and on hydrolysis gives asymmetrical diethyl. 
succinic acid (m. p. about 86°). 

Ethyl ethylisubutenyltricarboaylate, COOEt-CMe,-CEt(COOEt),, is 
best prepared by treating ethyl sodioethylmalonate with ethyl 
a-bromisobutyrate. It boils at 2943° (corr.), and on hydrolysis gives 
two ethyldimethylsuccinic acids, melting at 63° and 105° respectively. 

F. 8. K. 


Anhydride Formation and Intramolecular Change of Sub. 
stituted Succinic Acids. By C. A. Bischorr and N. Mryrz (Ber., 
23, 656—659).—All the substituted succinic acids examined by the 
authors lose water at a high temperature (200—300°), and are con- 
verted into anhydrides; in some cases the anhydride formed is not 
that of the original acid, but that of the geometrical or dynamical 
isomeride. 

The monosubstituted and the asymmetrical disubstituted succinic 
acids undergo no change when heated in sealed tubes at 200°, but 
the symmetrical disubstituted acids are partially converted into the 
geometrical or dynamical isomerides, so that a mixture of the two 
is formed. 

On heating with concentrated hydrochloric acid at 200° in sealed 
tubes, antidimethyl-, antidiethyl-, and mesobenzyl-ethylsuccinic acids 
are converted into the corresponding para-acids; ethyldimethyl- 
succinic acid (m. p. 63°) under these conditions is conyerted into the 
dynamical isomeride. F. S. K. 


Rotatory Power of Compounds of Malic Acid with Normal 
Lithium and Magnesium Molybdates. By D. Grrnez (Compt. 
rend., 110, 529—532).—The solutions examined contained 1-1166 
gram of levogyrate malic acid, various proportions of the molyb- 
date, and sufficient water to make the total volume up to 12 cc. 
The rotatory power of the malic acid alone, in a tube 105°7 mm. 
long, was —0° 11’. 

With lithium molybdate, the increase in rotatory power is at first 
practically proportional to the quantity of salt added, and attains a 
first maximum at —10° 8’, which corresponds with equal equivalents 
of the malic acid and the molybdate. On the addition of more 
molybdate, the rotatory power decreases, changes in sigu, and in- 
creases, reaching a second maximum at +15° 36’, when the liquid 
contains 4 equivalents of malic acid to 9 of the molybdate. Further 
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quantities of salt cause diminution in rotatory power and a change 
of sign, a third maximum being reached at —2° 22’, when the solution 
contains 4 equivalents of molybdate to 1 of malic acid. The con- 
tinued addition of molybdate causes another change of sign, and the 
rotatory power increases to +8° 10’, and even then has not reached 
its limit. 

With magnesium molybdate, the phenomena are of the same order. 
A first maximum is reached at —9° 40’ with equal equivalents of acid 
and salt. This is followed by a diminution in rotatory power, fol- 
lowed by a change of sign and a second maximum at +18° 14, 
with 4 equivalents of acid to 9 of molybdate. Further addition of 
molybdate causes a second reduction, with a minimum at +1° 6’ 
when the liquid contains 4 equivalents of molybdate to 1 of malic 
acid. Beyond this point an increase in the proportion of the molyb- 
date increases the rotatory power, which has not reached its limit 
even at +8° 44’ (compare Abstr., 1887, 540; 1888, 97 and 938; and 


1889, 1147). C. H. B. 


Physical Constants of Alkyl-derivatives of Ethyl Ethenyl- 
tricarboxylate. By C. H. Biscnorr and P. Watpen (Ber., 238, 
660—664.).—In the following table (next page) are given some physical 
constants of various derivatives of ethyl ethenyltricarboxylate. 

The atoms and groups combined to the atomic complex 


COOEt-Cp,Ca(COOEt), 


are given in column 2. The molecular weight is given in column 3, 
the boiling point (corr.) in column 4, and the sp. gr. at 20°, reduced 
to a vacuum and water at 4°, in column 5. Column 6 gives the re- 
fractive index for the D-line (at 19—20°), column 7 the molecular 
refractive energy calculated from the experimental data by means of 


2 
the formula oar , and column 8 the molecular refractive energy 
calculated from Conrady’s values (C = 2°5, H = 1:05, O’ = 1°68, 
0” = 2:29). Column 9 gives the molecular refractive energy calcu- 
lated from the experimental data by means of the formula u*—, 


and column 10 the molecular refractive energy calculated from the 
values C = 5, H = 13, O' = 3-4, O"” = 2°8. Column 11 gives the 
angle of dispersion (observed with an Abbe’s refractometer), and 
= 12 the molecular volume calculated from the experimental 
ata, 

The following table shows that, with the exception of ethyl ethenyl- 
tricarboxylate, the boiling point increases with the molecular weight ; 
in the case of isomerides, the boiling point is influenced by the posi- 
tion of the alkyl radicles, and is altered by the replacement of an 
ethyl- by two methyl-groups. 

The author’s observations confirm Briihl’s conclusions respecting 
the specific gravity and the specific and molecular refractive energy 
of isomeric compounds. F. S. K. 
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Attempts to prepare Alkyl Substituted Tricarballylic Acids. 
By C. A. Biscnorr and A. v. Kuniperea (Ber., 23, 664—669).—A 
small quantity of a thick, yellow oil boiling at 315—334° is obtained 
when the crude product of the action of ethyl sodioisobutenyltricarb- 
oxylate and ethyl] a-bromisobutyrate is fractionated. On hydrolysis, 
this oil yields tetramethyltricarballylic acid, 


COOH-CMe.,CH(COOH)-CMe,-COOH, 


which separates from a mixture of benzene and acetone in colourless 
erystals melting at 156°. 

When ethyl sodiobutenyltricarboxylate is treated with ethyl 
a-bromopropionate, an oil of the composition C,gHyO, is formed in 
small quantities. F. S. K. 


Preparation of Betaines. By E. Duvitiier (Compt. rend., 110, 
640—642).—Betaines are readily obtained with but slight admixture 
with secondary products by the action of alkyl iodides on zinc salts 
of the amido-acids in presence of zinc oxide. 

4 parts of methyl iodide, 1 part of zinc amidoisovalerate, and 1 part 
of zinc oxide are heated in sealed tubes at 10U—110°. After 16 to 
18 hours, the amidovaierate and zinc oxide have disappeared; the 
product is boiled with water, treated with barium sulphide to remove 
the zinc, sulphuric acid to remove the barium, and silver hydroxide 
to eliminate iodine. The liquid is then treated with hydrochloric acid 
and platinum chloride. It yields a slightly orange-yellow platino- 
chloride which is insoluble in alcohol, but moderately soluble in warm 
water, from which it separates in oblique, transparent prisms with 
2 mols. H,O or 4 mols. H,O. The aurochloride crystallises in deep- 
yellow, anhydrous leaflets, moderately soluble in warm water, soluble 
in alcohol, insoluble in ether free from alcohol. No tetramethyl- 
ammonium hydroxide is formed in the preparation of the betaine in 
this way. C. H. B. 


a- and 8-Homobetaine. By J. Weiss (Arch. Pharm. [3], 28, 
186—191).—a-Homobetaine is best obtained by the action of methyl 
iodide on a-alanine in alkaline solution. The platinochloride crystal- 
lises in the monoclinic system &:b:é = 08100: 1: 06214; B= 
74 18' 34”. Mean index of refraction for sodium light, 1°6555. 
Brihl previously obtained a-homobetaine by the action of trimethyl- 
amine on ethyl a-chloropropionate. 

B-Homobetaine, OH:NMe,"CH;-CH,-COOH, is best obtained by 
heating 8-iodopropionic acid with excess of a 33 per cent. solution of 
trimethylamine for six hours at 100°. The solution remains clear 
when cold, but after evaporation, a white, crystalline mass is obtained. 
This product is dissolved in water and digested with excess of silver 
chloride, and the chloride thus produced converted into the platino- 
chloride. The crystalline form of this salt is monoclinic, 4:6: é = 
13484: 1: 10659; @ = 88° 45’ 3”. The aurochloride was also pre- 
pared and analysed. J.T. 


748 ABSTRACTS OF CHEMICAL PAPERS. 


Preparation of Ethylsulphonic Acid. By F. Mayer (Ber., 23 
908—912).—Ethylsulphonic acid is best prepared by heating sodium 
ethyl sulphate (1 part) with sodium sulphite (2 parts) and water 
(1 part) under pressure at 110—120° for three to four hours. The 
liquid is separated from the sodium sulphate by filtration, evaporated 
to dryness, the residue extracted with a large quantity of hot alcohol, 
and the filtered alcoholic solution allowed to cool, whereon sodium 
ethylsulphonate separates in small plates or needles. The sodium 
salt crystallises with 1 mol. H,O; the double salt, 4C,H,SO,Na,Nal 
+ H,O, does not lose its water at 160°; the barium salt crystallises 
with 2 mols. H,O; the chloride boils at 171—173°. F. 8. K. 


Conversion of Allylbenzene- into Propenylbenzene-deriva. 
tives, their Dispersion and Refraction. By J. F. Evkway 
(Ber., 23, 855—864; compare this vol., p. 135).—Cubebin has the 
molecular formula CH »O,, as is shown by molecular weight deter. 
minations by Raoult’s method ; an optical examination of this com- 
pound showed that its dispersion is normal. 

That apiole and isapiole have the same molecular formula was 
proved by determining the vapour-density of apiole under reduced 
pressure by means of the apparatus previously described (this vol., 
p- 101), and by determining the molecular weight of isapiole by 
Raoult’s method ; measurements of the dispersion of these two com- 
pounds seem to show that apiole is an allyl-, isapiole a propenyl- 
derivative. 

All compounds such as safrole, methyleugenol, ethyleugenol, 
ethylchavibetole, &c., which contain the normal allyl-group, on pro- 
longed boiling with alcoholic potash, are converted into the corre- 
sponding propenyl-derivatives, identical in all respects with the pro- 
penyl-derivatives obtained in other ways; methylchavicole, for 
example, is converted into anethoil, safrole into isosafrole, methy!- 
eugenol into methylisoeugenol, &c. 

The author has measured the dispersion of a number of allyl- and 
propenyl-benzene-derivatives, including those named above; his 
results, which are given in tabular form, show that all those com- 
pounds which contain an allyl-group have a normal dispersion, whilst 
in the case of those which contain the propenyl-group, both the dis- 
persion and the refraction are abnormally high. ‘The dispersion is 
almost constant in each series, but about 1} times as great in the 
propenyl- as in the allyl-series. The dispersion of the alkyl- 
derivatives of the allylhydroxy-benzene-derivatives is less than that 
of the corresponding phenol, and decreases with the number of 
methyl-groups; no such difference is exhibited by the propenyl- 
benzene-compounds. The specific dispersion of the allyl-derivatives 
is almost constant, but that of the propenyl-compounds is the 
smaller the greater the specific gravity ; for this reason, a comparison 
of the simple dispersions seems to be preferable to that of the specific 
dispersions. The entrance of oxygen into the molecule increases the 
specific gravity considerably, whilst the dispersion is only slightly 
influenced ; a change in the position of the double binding, on the 
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other hand, increases the dispersion considerably, but has little effect 
on the specific gravity. F. S. K. 


Formation of Thiocyanates from Amido-compounds. By L. 
Garrermann and W. Havussknecut (Ber., 23, 738—739).—Up to the 

resent few compounds are known in which the thiocyanogen-group, 
SCN, is directly attached to the benzene-ring. The authors have 
found that sach compounds may be readily obtained by the action of 
diazo-salts on cuprous thiocyanate according to Sandmeyer’s method. 
Unlike the latter, however, the authors recommend decomposing the 
diazo-salt in the cold, as follows :— 

31 grams of aniline are dissolved in 100 grams of sulphuric acid 
and 200 grams of water, and diazotised in the usual manner. To 
this solution, a concentrated solution of potassium thiocyanate is 
added, and then gradually, a paste of cuprous thiocyanate, obtained 
by dissolving a mixture of 80 grams of cupric sulphate and 150 grams 
of ferrous sulphate in water, precipitating with 35 grams of potas- 
sium thiocyanate, and filtering. The reaction with the diazo- 
compound takes place in the cold, and is accelerated by stirring. 
After three hours, the phenyl thiocyanate is driven over with steam, 
and purified by rectification. The yield is very good, whereas by 
Billeter’s method of acting on tbe lead salt of thiophenol with 
cyanagen chloride or iodide only small quantities are obtained. The 
compound is indeed so readily prepared that thiophenol may be most 
easily obtained from it by treatment with potassium hydrosulpbide. 

Other derivatives, such as ortho- and paratolyl- and a-naphthyl 
thioevanates have been prepared by this method. Isocyanates may 
also be prepared in a similar manner, but the yield is not so satis- 


factory. H. G. C. 


Preparation of Aromatic Thiocyanates. Ry G. Txuurnaver 
(Ber., 23, 769—772).—Paratolyl thiocyanate may be obtained in a 
mauner similar to phenyl thiocyanate (Billeter, this Journ., 1875, 
464) by passing cyanogen chloride through lead thiocresoxide 
suspended in alcohol. Some tolyl disulphide is also formed, but 
crystallises out when the oil obtained by filtering and evaporating 
the alcoholic solution is allowed to remain in the cold. Paratolyl 
thiocyanate is an oil of sweetish, unpleasant odour, which boils at 
245—250° (765°5 mm.), and solidifies in a freezing mixture forming a 
crystalline mass. It may also be obtained by the action of cyanogen 
chloride on sodium thiocresoxide, if all water be carefully excluded. 
If cyanogen bromide and iodide be substituted for the chloride, the 
chief product, both with the lead and the sodium salt, is tolyl disul- 
phide, only traces of the thiocyanate being formed. 

The author has also obtained thiocyanates by Sandmeyer’s method 
(compare previous abstract). The diazotised solution is prepared 
according to Sandmeyer’s method, and allowed to flow into a cold solu- 
tion containing 18 grams of cuprous thiocyanate, 85—90 grams of 
potassium thiocyanate, and 50 grams of water. After remaining for 
some hours the mixture is extracted with ether, and the ethereal 
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solution washed with dilute acid and alkali, filtered, and the ether 
evaporated, the residual oil being purified by fractional distillation 
under reduced pressure. 

The paratolyl thiocyanate prepared by this method from pam 
toluidine was identical with the oil above described. Orthotolyl 
thiocyanate, C,H,SCN, is a yellowish-red oil, boiling at 243—246°, and 
having an unpleasant smell. Both these compounds cause violent 
itching of the bands, which continues for some time after ceasing to 
work with them. 

Contrary to the statement of Gattermann and Haussknecht (pre- 
vious abstract) the author finds that a paste of cuprous thiocyanate has 
no action on diazotoluene either in the cold or at a higher tempera. 


ture. H. G. C. 


Diphenyl Carbonate. By H. Eckxenrora and J. Riicxen (Ber., 23, 
693—701).—The reactions of phenyl carbonate, which have been 
previously examined by Kempff (this Journ., 1871, 341), Hentschel 
( Ber., 17, 1287), and Eckenroth (Abstr., 1885, 786), have been farther 
investigated by the authors, with the following results. In preparing 
diphenylcarbamide from phenyl carbonate, it is unnecessary to heat 
the latter with aniline under pressure, as the reaction takes place 
equally well when the two substances are heated together in a reflux 
apparatus for 2—3 hours. Ortho- and para-diphenylcarbamide and 
dinaphthylcarbamide may be prepared in a similar manner. 

Chlorine and iodine do not combine directly with phenyl carbonate, 
but if the latter be heated with an excess of bromine at 100°, until no 
more gas is evolved, a white mass remains on evaporating off the 
excess of bromine, which crystallises from alcohol in long, silky 
needles melting at 169°, and having the composition (C,H,Br),C0,. 
It is readily soluble in benzene, chloroform, acetone, and ether, 
sparingly in cold light petroleum and alcohol, and insoluble in 
water. 

It has been previously shown by Eckenroth (Abstr., 1885, 786) 
that diphenyl carbonate and diphenylcarbamide act on one another 
with formation of phenyl cyanate and phenol, and that these then again 
combine together to form phenyl phenylcarbamate (compare Snape, 
Trans., 1885, 770). The same reaction takes place if para--or ortho- 
ditolylcarbamide is substituted for diphenylcarbamide, and in these 
cases also the reaction is very incomplete. 8 grams of paraditolyl- 
carbamide (obtained by boiling diphenyl carbonate with paratoluidine, 
washing the prodact with alcohol, and crystallising from the saie 
liquid) was mixed with 7 grams of diphenyl carbonate and distilled, 
the distillate being allowed to remain for 14 days. The crysials 
formed were separated from the adhering oil, recrystallised several 
times from light petroleum, and thus obtained as slender, white 
needles melting at 115°, and agreeing in composition with the 
expected pheny! paratolylcarbamate CH;-C,HyNH-COOPh. 

For the preparation of phenyl orthotolylcarhamate, 8 grams of 
orthoditolylearbamide (obtained in a similar manner to the para- 
compound) were boiled with 7 grams of phenyl carbonate in a reflux 
apparatus for several hours, and two-thirds of the mixture then slowly 
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distilled over, the distillate being allowed to remain for 14 days, and 
treated as in the foregoing case. The phenyl orthotolylcarbamate 
thus obtained forms crystals which melt at 92°. 

Attempts to prepare the corresponding thiocarbamates in a similar 
manver failed on account of the difficulty of separating the com- 
pounds formed. H. G. C. 


-Dinitrophenol, By V. Wenper (Gazzetta, 19, 218—224).— 
The constitution of this compound, which was first prepared by 
Bantlin (Abstr., 1879, 237), has not yet been elucidated, but since 
Reuriques found (Abstr., 1883, 327) that the corresponding anisoil, 
when treated with ammonia, yields a nitroanisidine from which meta- 
nitroanisoil may be prepared by eliminating amidogen, it must have 
the constitution [(NO.). = 2:3o0r3:5]. The2:3 formula appears 
the more probable, as it explains the transformation into nitr- 
anisidine, where the nitroxyls are already in ortho-position. 

The author has therefore endeavoured to prepare the 3°5-dinitro- 
phenol by diazotising dinitranisidine [(NO,),: NH, = 3:5: 4], 
prepared by the nitration of paranisidine, or by the action of 
ammonia on the dimethyl ether obtained from the dinitroquinol 
[(OH}, : (NO,). = 1:4:3:5] melting at 135°. The following 
compounds were prepared in the course of the experiments. 

Dinitroparaphenacetide, C,;H(NO.).(OEt)-NHAc, prepared by dis- 
solving paraphenacetide in glacial acetic acid (5 parts), cooling to 
5°,and adding nitric acid (1 part, sp. gr. = 1°54). On dilution with 
water, the dinitrophenacetide is thrown down as acrystalline powder, 
which crystallises from alcohol in lustrous, silky needles, and from 
acetic acid in prisms. Jt melts at 206°, and is freely soluble in acetic 
acid, especially on warming, and in ether, very moderately in boiling 
alcohol, and very sparingly in cold alcohol. Hydrolysis does not 
take place on boiling it with hydrochloric acid, potash partially 
saponifies it in the cold, but on heating ammonia is evolved. It 
may also be prepared from the mononitro-derivative (melting at 
104°), One of the nitroxyl-groups in this substance must occupy 
a meta-position relatively to the ethoxyl as in the mouonitro-de- 
rivative. 

Dinitrophenetidine, C-sH.(NO,).(OEt)-NH,. The preceding com- 
pound is hydrolysed by heating for 10 minutes with concentrated 
sulphuric acid (8 parts), the temperature not exceeding 100°. On 
diluting with water, the base is precipitated in red flakes which 
crystallise out from alcohol in thin, brownish-red prisms melting at 
145°. It has feeble basic properties ; the hydrochloride and sulphate 
may be obtained in an ethereal or acetic acid solution, but they are 
decomposed by cold water. 

Dinitracetaniside, CeH,(NO,).(0Me)-NHAc, is prepared like the 
ethyl-compound, starting with the nitracetaniside, melting at 116°. 
It resembles the ethyl-derivative in many respects, forming long, 
slender, flat, brilliant, pale-yellowish needles which melt at 220°. 
It is soluble in hot acetic acid, only moderately so in boiling alcohol, 
eA sparingly in cold alcohol, whilst it is almost insoluble in boiling 
water, 
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Dinitranisidine, C;H.(NO,).(OMe)-NH2, is obtained by heating the 
preceding compound with concentrated sulphuric acid for 15 minutes, 
and diluting with water. The orange-coloured precipitate which is 
formed crystallises from boiling alcohol in bright-crimson needles with 
a bluish sheen, and melts at 182° to a red liquid. It is freely soluble 
in alcohol, acetic acid, and ether, and moderately in boiling water, 
When heated with aqueous potash, it dissolves with evolution of 
ammonia. 

Dinitromethylquinol is formed as a secondary product of the action 
of ethyl nitrite on dinitranisidine. A solution of this substance 
(30 grams) in absolute alcohol (600 grams) is saturated with nitrous 
anhydride, and heated for 24 hours in a reflux apparatus. The ethyl 
nitrite is then distilled off, and the residue exhausted with a boiling 
solution of potassium carbonate, the cold solution being extracted 
with ether, acidified, and again treated with ether; the second extract 
contains the quinol, which crystallises from boiling alcohol in bright- 
yellow, lustrous tables, melts at 110°, and dissolves freely in hot 
alcohol, less so in cold ; it is also soiuble in acetic acid and in ether. 
The barium derivative forms lustrous, lemon-yellow needles, freely 
soluble in boiling water, sparingly in cold. A small proportion of 
this quinol is also formed when dinitranisidine is diazotised, and the 
resulting salt decomposed with dilute sulpburie acid. 

e-Dinitroanisoil is the principal product of the action of ethyl 
nitrite on dinitranisidine (m. p. 182°); the portion insoluble in potas. 
sium carbonate crystallises from alcohol in faintly-yellowish plates 
which melt at 119°, and with care can be distilled without decomposi- 
tion ; if rapidly heated, however, it explodes. It is soluble in boiling 
water and in hot alcohol, less so in cold alcohol and in boiling light 
petroleum. It is not volatile in steam. When heated with alcoholic 
ammonia for 5 hours at 180°, it is converted into Bantlin’s nitr- 
anisidine, melting at 75°; this yields metanitranisoil when heated 
with ethyl nitrite. 

e-Dinitrophenol is obtained by heating the preceding compound 
with hydrochloric acid at 150° for 24 hours. The product is evapo- 
rated to dryness, extracted with a boiling solution of potash, the solu- 
tion treated with ether, acidified, and again extracted with ether. 
The latter extract contains the dinitrophenol, which crystallises from 
alcohol in bright-yellow tables; it melts at 144—145°, and has an 
odour resembling that of metanitrophenol. It is freely soluble in 
ether and hot alcohol, and moderately in boiling water. The barium 
derivative is soluble in hot water, and separates out in slender, golden 
needles, or in groups of brownish-yellow needles, according as the 
solution is rapidly cooled or slowly evaporated. On heating to 150", 
it becomes brownish-red, changing back to a dirty-yellow on cooling. 
The potassium derivative crystallises from water in slender, orange 
needles, or in thin, lustrous Jamine, containing 2 mols. H,0, and is 
freely soluble in hot water and moderately in cold; when anhydrous 
it is of a deep-scarlet colour. By treatment with nitric acid, this 
dinitrophenol yields styphnic acid (m. p. 175°). It therefore appears 
that the phenol and anisoil obtained are identical with Bantlin’s 
e-compounds, S. B. A. A. 


ORGANIC CHEMISTRY. 753 


Constitution of Bromonitrothymol, Dinitrothymol, Dinitr- 
amidocymene, Dinitrocymene, and the Isomeric Chloro- and 
Bromo-thymoquinones. By G. Mazzara (Gazzetta, 19, 160—169). 
—When the ethyl ether of dinitrothymol is heated with alcoholic 
ammonia for 10 hours in a closed tube at 180—190°, and the product 
is freed from ammonia and crystallised frum dilute alcohol, a dinitr- 
amidocymene, C,H PrMe(NO.).°NH,, is obtained in large, dark-yellow 
prismatic tables which soften at 108°, melt at 113—115°, dissolve 
sparingly in light petroleum and in hot water, separating out, on 
cooling, in small lamin which volatilise with some difficulty in a 
current of steam. 

According to Bantlin (Abstr., 1879, 237), only the 3°5-dinitranisoil 
yields a dinitraniline when heated with alcoholic ammonia (compare 
Abstr., 1883, 327); the structure of the ethyl ether of dinitro- 
thymol must therefore be— 

[Me : NO,: OEt: Pr: NO, = 1:2:3:4: 6], 
and that of dinitramidocymene— 


[Me : NO,: NH,: Pr: NO, = 1:2:3: 4: 6]. 


The ethyl ether of nitrobromothymol, heated with alcoholic am- 
monia in a sealed tube at 180—190° for 14 hours, undergoes no 
change; it thus behaves as a meta-derivative, and in order that the 
bromine should be in a meta-position with respect to the nitroxyl, the 
latter must be in a para-position with respect to the hydroxyl. The 
stracture of bromonitrothymol is therefore [Me: Br: OH: Pr : NO, = 
]1:2:3:4:6]. This is confirmed by the fact that on nitration it 
yields dinitrothymol, the ethyl ether of which has been shown above 
to have its nitroxyls in the meta-position (relatively to each other). 
Farther support is derived from the following considerations :—(1) 
the same nitrobromo-derivative is obtained by brominating nitro- 
thymol and by nitrating parabromothymul, a result only explicable 
on the assumption that in the latter reaction the nitroxy] displaces 
the bromine ; (2) that the corresponding amidobromothymol (Abstr., 
1886, 1016) yields, with nitrous acid, a bromothymoquinone, which 
has its two oxygen-atoms in the para-position. 

When dinitroamidocymene is treated with alcohol containing ethyl 
nitrite, the product distilled in a current of steam, pressed between 
filter-paper, and crystallised from dilute alcohol, a compound is 
obtained in rhombohedral plates which melt at 54°, and to all appear- 
= ' — with Kraut’s dinitrocymene, [Me: Pr: (NO,). = 

Bromothymoquinone.—A bromothymoquinone melting at 48° was pre- 
pared from amidobromothymol hydrochloride, and, on reduction with 
sulphurous anhydride, yielded a bromothymoquinol melting at 52—53° 
(Abstr., 1886, 1016). The same substance is obtained by the action 
of potassium nitrite on amidobromothymol prepared from para- 
bromothymol. This quinone and quinol must, from their formation, 
respectively have the constitutions 

[Me:Br:O:Pr:0=>1:2:8: 
and (Me: Br: OH: Pr: OH 22: 
VOL. LVILI. 
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Schniter (Abstr., 1887, 720) describes a bromothymoquinol (m, p. 
53°) which yields a quinone melting at 45° ; to the former he ascribes 
the constitution [Br = 5], whereas he considers chlorothymogqnino] 
to have the structure [Cl = 2]. The formation of the same chloro. 
bromothymoquinol, whichever of the halogens is first introduced, is 
thus explained by assuming that the atoms of chlorine and bromine 
always displace different hydrogen-atoms. Schniter principally relies 
on the formation of a liquid chlorothymoquinol, which yields a chloro. 
bromothymoquinone and quinol melting at a somewhat lower tempera. 
ture than the isomeric derivatives from the solid chlorothymogqninol. 

The author attaches no importance to the slight difference in 
melting point between Schniter’s bromothymoquinone and his own, 
and considers that the agreement of the other physical properties of 
these compounds, and of the melting points of the corresponding 
quinols, is sufficient evidence of their identity. It would, therefore, 
appear that Schniter’s distinction between a8- and Ba-compounds is 
very doubtful. The author concludes that when a halogen acid acts 
on thymoquinone, the halogen takes the place of the hydrogen-atom 
next to the methyl [2]. Chlorine, however, displaces bromine from 
this position, leaving it to displace the atom of hydrogen next to the 
propyl [5], an action analogous to that of nitroxyl and bromine on 
thymol (compare this vol., p. 367). S. B. A. A. 


Action of Chlorine on Catechol and Orthamidophenol. By 
T. Zincxe and F. Kisrer (Ber., 23, 812—831; compare Abstr., 1888, 
1277, and 1889, 599).—The hexachlorohydroxypentenecarboxylic acid 
melting at 110°, described in a former paper, when heated at 
120—140°, is found to be converted into an isomeric acid melting at 
186°, which is very like the original acid in its chemical properties. 
When oxidised, it yields a ketone (hexachloroketopentene) melting at 
92°, isomeric with that (m. p. 31°) obtained from the original acid; 
and this ketone, like its isomeride, is converted by treatment with 
alkalis into an acid, but a different one, of the formula C,Cl,-COOH. 
The constitution of these two isomeric series is discussed at consider- 
able length. The constitution of the members of the first series has 
been already determined, and the authors think that the members of 
the second series are not merely geometrical isomerides of the others, 
or derived from different hydrocarbons of the formula C,H,; they 
regard it as more probable that the isomerism is caused by a differ- 
ence in the relative position of the chlorine-atoms in the five-atom 
carbon ring. They consequently assign the following formule to the 
compounds mentioned above (the Greek letters in brackets refer to 
the position of the double bond) :— ' 

Hydroxy-acid. Ketone. 


: . C€Cl:CCl CCl: CCl 
. ] ° , 
First (8: ) series dc1,-cc1, © oO) COOH bor-ccl,? -° 


Melting at 110°. Melting at 31°. 


CCI-CCl, CCI-CCl, 
croc, COH)C0OH  bay.gq),7 


Melting at 186°. Melting at 92°. 


Second (+: 1) series 
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The constitution of the f : y-series was determined by the forma- 
tion of propylideneacetic acid when the acid C,Cl,-COOH, derived 
from the 8 : y-ketone, was reduced with nascent hydrogen. This acid 
was, therefore, thought to be a pentachlorobutenecarboxylic acid of 
the formula CCl,:;CC1-CCI:CCl-COOH; but since Baeyer and Russe 
have shown that a change in the position of double bonds takes 
place in the case of hydromuconic acid, the above evidence is 
much weakened, and the authors propose to reinvestigate the 
subject. 

The transformation of the f: y-hydroxy-acid into the ¥ : y-iso- 
meride is complete; but the A : y-ketone suffers a partial transforma- 
tion only, and, indeed, the y: y-ketone is, to some extent, converted by 
heat into the 8 : y-isomeride. An acid, C,Cl;-COOH, can be got only 
with difficulty from the y : y-ketone; it is necessary to work at 0°, 
and not to bring either the ketone or the acid directly into solution, 
as resinous matters are at once formed in an alkaline solution. The 
acid is altogether very unstable, and no satisfactory formula can be 
assigned to it. It is decomposed when gently heated, yielding 
carbonic anhydride and a substance C,Cl;H. When reduced, it yields 
an acid approximately of the composition C,H,,COOH, but this acid 
acts as a strong reducing agent, and no conclusions can be drawn as 
to its constitution. 

With phosphorus pentachloride, the f : y-hydroxy-acid yielded # 
phosphate melting at 150°. The y: y-acid also yielded a phosphate, 
COOH-C,Cl,-O-PO;,H.,24H.0, melting at 170° when dried in air, 
at 152° when dried in a vacuum, and volatilising with decomposition 
at 215°. It also yields the y : y-ketone, the formation of which is 
attended by the evolution of hydrogen chloride and carbon 
monoxide. = 

A third substance, melting at 145°, was also obtained, but not in: 
sufficient quantity to allow of its investigation. 

The two ketones, when heated with phosphorus pentachloride, both 
gave the same ¥ : y-octochloropentene, CsCl,; but a high temperature’ 
was required, so that molecular transformation may have taken 
place. 

With ammonia, the 8 : y-ketone did not give an acid amide, but a 
substance was formed smelling like a carbamine, possibly of the 
Shinde GCl:CC1—CO 

CCl,-CHCI‘-NH 
derived from the acid (CCl,:CCl-CCI:CCl-COOH) formed by the 
action of soda on the # : y-ketone. This is remarkable, for we have 
here the y : y-ketone transformed into a derivative of the otherwise 
less stable 8 : y-ketone. 

Hexachlorohydrozypentenecarborylic acid (4:7) is obtained by 
heating the isomeric acid of melting point 110° at 120—140° for 
about an hour; the yield is about 80 per cent. of the theoretical. 
The molecular weight of the new acid was determined by Raoult’s 
method, and it was thus shown that it is a true isomeride, and not a 
polymeride, of the original acid. It melts at 186°, and resembles the 

:y-acid in its chemical properties. Its barium salt crystallises 


with 2 mols. H,O. The methyl salt melts at 119°. With acetic 
3e2 


The +: y-ketone, however, gave the amide 
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chloride, it gives an acetyl-derivative melting, when dry, at 130°, the 
barium salt of which was prepared. When heated with bromine at 100°, 
bromopentachloroketopentene, C;C1,BrO, is formed; the same snub. 
stance is formed when the #.: y-hydroxy-acid is treated with bromine, 
and we have here another instance of the conversion of a B : y- into a 
y : y-derivative. 


Quinoneimides and Amidoquinones. By F. Kenrmayn (Ber, 
23, 897—907 ).—When chloroparadihydroxyquinone [O, : (OH), : Cl 
= 1:4:2: 5:3] is heated for a short time with aniline in alcoholic 
solution, it yields chlorodianilidoquinone, identical with the 
compound (m. p. 260—265°) obtained in like manner from meta- 
dichloroquinone by Niemeyer (Abstr., 1885, 1065). The action 
of free aniline on chloroparadihydroxyquinone is, therefore, the 
same as the action of aniline on paradihydroxyquinone (Nietzki 
and Schmidt, Abstr., 1889, 968); in the latter case, there is formed 
Hofmann’s dianilidoquinone, which is, therefore, a paradianilido- 
compound. 

When chloroparadihydroxyquinone is boiled with aniline in glacial 
acetic acid solution, it is converted into a compound, C,sH,;CIN,0,, 
isomeric with the compound melting at 260—265°. This substance 
crystallises in dark-green needles with a blue reflex, melts at about 
240° with decomposition, ana is moderately easily soluble in boiling 
giacial acetic acid and benzere, but only sparingly in alcohol and 
ether, and insolubie in water. it dissolves in concentrated sulphuric 
acid yielding a beautiful green solution; on diluting, the colour 
changes to blue, and on adding a large quantity of water, the anilide 
is precipitated unchanged. It is almost insoluble in alkalis, but it 
combines with them to form salts which are readily soluble in water 
with partial decomposition, but insoluble in dilute alkalis. When 
boiled with alcoholic potash, in which it is readily soluble, it is con- 
verted into a potassium salt, which remains, on evaporating the 
alcohol, in brownish-red needles ; when this salt is boiled with dilute 
potash until the solution turns bright-red, aniline is liberated, and, 
on acidifying, a small quantity of a dark-green, crystalline substance 
is precipitated. This compound separates from boiling alcohol in 
small, bluish needles, has the composition C,,H,CINO;, and is a 
chloro-derivative of a paranilidohydroxyquinone or of a paradibydr- 
oxyquinoneanilide ; it is decomposed by boiling alkalis into aniline 
and chloroparadihydroxyquinone. 

The behaviour and properties of the compound obtained by the 
action of aniline on chloroparadihydroxyquinone in glacial acetic 
acid solution show its complete analogy with the anilidohydroxy- 
quinoneanilide and the anilidohydroxytoluquinoneanilide prepared by 
Zincke (Abstr., 1885, 787). 

Anilidohydroxyquinoneanilide is converted into paradihydroxy- 
quinone when heated with alkalis. 

Zincké’s dihydroxytoluquinone (Abstr., 1883, 1117) has probably 
the constitution [O, :(OH),: Me = 1: 4:3: 6: 2}, as it is formed 
from its anilide in a manner similar to that in which the para- 
dihydroxybeuzoquinones are obtained, aud the auilides of these 


. 


+ © 


~~  — -— SS ow 
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compounds, as well as the quinones themselves, behave in like 
manner. 

When anilidohydroxyquinoneanilide or anilidohydroxyquinone is 
boiled with dilute potash for several hours, paradihydroxyquinone is 
formed, but only in small quantities, as it is itself gradually decom- 
posed by potash. Hofmann’s dianilidoquinone also yields paradi- 
hydroxyquinone on boiling with alcoholic sulphuric acid, and chloro- 
dianilidoquinone gives chloroparadihydroxyquinone when treated in 
like manner. 

Tetramethyldiamidoquinone (Mylius, Abstr., 1885, 803) is best 
prepared by treating chloroquinone with dimethylamine in alcoholic 
solution; when heated to boiling with dilute potash or hydrochloric 
acid, it is converted into paradihydroxyquinone, but when treated 
with cold dilute hydrochloric acid, it is converted into dimethylamido- 
hydroayquinone [O,: NMe,: OH = 1: 4: 2: 5). 

The above experiments show that all the compounds formed by the 
action of bases on benzoquinone are converted into one and the same 
paradihydroxyquinone by substituting the anilido- or amido- by 
hydroxy-groups, from which it may be concluded that the anilido- or 
amido-groups themselves are in the para-position to one another. 

It may be stated, as a general rule, that by the action of amido- 
compounds on quinones of the type of benzoquinone, at the most 
two hydrogen-atoms in the nucleus can be substituted, and these two 
hydrogen-atoms are in the para-position one to the other; the com- 
pounds formed are, therefore, derivatives of paradiamidoquinone, 


and by their decomposition with ecids or alkalis, paradihydroxy- 


derivatives of quinone and its homologues are produced. 
F. S. K. 

A Higher Homologue of Cholesterin. By F. Marino-Zuco 
(Gazzetta, 19, 209—212).—The ethereal extract of the flowers of 
Chrysanthemum cinerarivefulium, after repeated treament with aqueous 
and alcoholic potash, leaves a substance which forms yellow crystals 
melting at 70—-100°. After repeatedly crystallising this from ether 
placed in a freezing mixture, melting under alcohol, and again crys- 
tallising from anhydrous ether, a paraffin (C,;Hs. ?) is obtained in 
very thin, colourless, nacreous scales; this melts at 64°, dissolves 
freely in ether, benzene, and chloroform, and moderately in hoi 
alcohol, but is almost insoluble in cold alcohol. 

The portion which remains dissolved in the cold ether is purified 
by fractional crystallisation, until the crystals which separate melt 
above 150°; the ethereal solution is then evaporated, when it leaves 
@ residue, consisting of slender needles, of a substance resembling 
cholesterin, but containing small quantities of fats from which it 
cannot be freed by boiling with alcoholic potash. The acetyl- 
derivative, C.sHyOAc, prepared by boiling the crude cholesterin with 
acetic anhydride, crystallises from alcohol and ether in colourless, 
nacreous scales which melt at 223°. 

The benzoyl-derivative, C2,H"OBz, obtained by heating the chole- 
sterin with benzoic acid at 21U-—240°, crystallises frora ether in small, 
“— needles with a silky lustre which melt with decomposition 
at 246°, 
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The pure cholesterin, C,,H,O, obtained by treating either of its 
derivatives with alcoholic potash, forms slender, colourless needles 
which melt at 183°, and gives all the reactions for cholesterin, includ- 
ing Hesse’s reaction with sulphuric acid and chloroform. It dis. 
solves freely in ether, benzene, and chloroform, and sparingly in hot 
alcohol, being deposited from the latter, on cooling, in a flocculent 
condition. S. B. A. A. 


Properties of several Anilides. By A. Priorer (Chem. Centr, 
1890, i, 477—478 ; from Arch. sci. phys. nat. Genéve, 22, 508—522). 
—By boiling the alcoholic solution of formanilide with alcoholic 
potash and an alkyl iodide in a reflux apparatus, the alkylform- 
anilides are obtained. The alkylacetanilides are obtained by warm. 
ing the alkylformanilides with acetic anhydride. The alkylform. 
anilides may also be saponified, and monalkylanilines obtained. 
The alkylformantlides are colourless, oily liquids at the ordinary 
temperature, without odour, but are strongly refractive, and have a 
burning taste. When distilled under the ordinary atmospheric 
pressure, they suffer decomposition more or less. 

Of the alkylacetanilides, those of methyl, ethyl, propyl, and iso- 
propyl are crystallisable substances. 

The monoalkylanilides are liquids— 


Sp. gr. at 16° 
(water at 4°). 
1-097 
1:063 


Under pressure 
in mm. 
716 
728 
720 
731 
731 
728 


Boiling 
point. 
253° 
258 
26 1-263° 
267° 
274 
285-286° 


Methylformanilide 
Ethylformanilide 
Isopropylformanilide .... 
Propylformanilide 
Isobutylformanilide .... 
Isoamylformanilide 


1044 
1044 


Methylacetanilide 
Ethylacetanilide 
Isopropylacetanilide .... 
Propylacetanilide 
Isobutylacetanilide 
Isoamylacetanilide 


Methylaniline 
Ethylaniline 
Isopropylaniline 
Propylaniline 
Isobutylaniline 
Isoamylaniline 


Melting 
point. 
101° 
54 
38 
47-48° 
liquid 
liquid 


Boiling 
point. 
191-0° 
203°5 
207-0 
219°5 
229-230° 


Boiling 
point. 
253° 
258 
262 
266 

272-273° 
287° 


Under pressure 


in mm. 
712 
712 
731 
716 
716 
730 


Under 
pressure. 
712 
731 
728 
716 
712 
730 


Sp. gr.at 18° 

(water at 4°). 
0°976 
0°954 


0-949 
0 940 
0-928 


It is interesting to notice that the boiling points of the alkylacet- 
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anilides are exactly the same as those of the alkylformanilides, with 
which they correspond. 

The following crystallographic determinations were also made :— 
Acetanilide, rhombic, 0°8481 : 2 : 2067; methylacetanilide, rhombic, 
9:530: 1: 2°149; ethylacetanilide, monoclinic, 1°32641:1 : x, 8101°56’ ; 
phenylacetanilide, rhombic, 1°277 : 1 : 2°7917. J. W. L. 


Syntheses by means of Phenyl Cyanate. By R. Leuckarr 
(J. pr. Chem. [2], 41, 301—329; compare Abstr., 1885, 773, 1224).— 
The preparation of anilides by the action of phenyl cyanate on hydro- 
darbons or alkyl phenyl ethers in the presence of aluminium chloride 
is best conducted as follows :—Phenyl cyanate (1 part) is mixed with 
the well-dried hydrocarbon or pheny] ether (10 parts), and aluminium 
chloride gradually added; when the mixture ceases to become hotter, 
it is heated on the water-bath until the smell of the cyanate disap- 
pears and hydrogen chloride begins to be evolved; at this point it 1s 
poured into water and the benzene solution separated and evaporated ; 
the residue is extracted with boiling alcohol, the solution filtered and 
precipitated with water; the precipitate is warmed with an alkali, 
filtered, washed with water, dried, and distilled. The anilide which 
thus distils over is recrystallised from alcohol. 

Paratoluanilide, from phenyl cyanate and toluene, crystallises in 
Justrous needles melting at 145° (compare Fischli, Abstr., 1879, 638, 
and Briickner, Abstr., 1881, 95). 

Xylylanilide, from phenyl cyanate and metaxylene, crystallises in 
. melting at 141° (compare Ador and Meier, Abstr., 1880, 

Isoxylylanilide, from phenyl cyanate and paraxylene, crystallises in 
colourless needles melting at 140°. 

B-Isodurylanilide, CsH,Mes;SCO-NHPh, from phenyl cyanate and 
mesitylene, forms colourless needles melting at 165°, freely soluble in 
ether and hot alcohol. 

_ Durylanilide, from phenyl cyanate and pseudocumene, crystallises 
in colourless needles melting at 178°. 

Paradiphenylearboxylanilide, CsH,Ph*CO-NHPh, from phenyl cyan- 
ate and diphenyl, forms colourless needles melting at 212°. 

a-(?)-Naphthanilide, CyH,;CO-NHPh, from phenyl cyanate and 
naphthalene, crystallises in colourless needles melting at 161°, and is 
probably identical with Hofmann’s so-called a-naphthanilide (m. p. 
160°), but the acid obtained from it by fusion with potash melts at 
140°, and is, therefore, not a-naphthoic acid (m. p. 160°). 

Paratolylparatoluidide, C,H,Me‘CO-NH:C,H,Me, obtained in like 
manner from paratolyl cyanate and toluene, crystallises in colourless 
needles melting at 158—159°. 

The alkyl ethers of the phenols are conveniently prepared by dis- 
solving the corresponding amine in alcohol, saturating with hydro- 
gen chloride, and passing in the vapour of the alkyl nitrite ; after all 
the nitrogen has been evolved the solution is evaporated, the residue 
washed with soda, dried, and distilled. 

The action of phenyl cyanate on anisoil, phenetoil, and the 
naphthyl methyl ethers has been described already (Abstr., 1885, 1224). 


760 ABSTRACTS OF CHEMICAL PAPERS. 


Metamethylparamethoxybenzanilide, MeO-C,H;Me‘CO-NHPh, pre. 
pared from phenyl cyanate and methyl orthocresy] ether, forms slender, 
lustrous, white needles melting at 147°; when fused with potash, it 
yields aniline and metamethylparamethoxybenzoic acid (m. p. 192°; 
Schall, Abstr., 1879, 792). 

Metamethylorthomethoxybenzanilide, from methyl paracresyl ether 
and phenyl cyanate, crystallises in long, white, lustrous needles, melts 
at 960°, and is soluble in alcohol. 

Methylpropylmethoxybenzanilide, MeO-C,H,.MePr-CONHPh, from 
phenyl cyanate and methyl thymyl] ether, crystallises in lustrous, 
long, white tables melting at 166°. When heated at 120—130° with 
strong hydrochloric acid, it yields methylprupylmethoxybenzoic acid, 
which crystallises in long, slender, lustrous needles melting at 140°; 
the constitution of this acid is uncertain, but it is probably identical 
with the acid obtained by Kobek by the methylation of para- 
thymotic acid (Abstr., 1884, 56). 

The action of phenyl cyanate on phenol has been studied by 
Hofmann (this Journal, 1871, 392). 

Orthotolyl phenylearbamate, NH Ph-COO-C,H,Me, from phenyl cyan- 
ate and orthocresol, crystallises in long, slender, lustrous needles 
melting at 145° and soluble in hot alcohol. 

Paratolyl phenylcarbamate forms lustrous, white leaflets, melts at 
114”, and is soluble in hot alcohol. 

Thymyl phenylcarbamate, NHPh:COO-C,H;MePr, from phenyl 
cyanate and thymol, forms lustrous, white needles melting at 104’. 

The action of phenyl cyanate on a- and A-naphthol has been 
described before (Abstr., 1885, 1224); the melting point of 8-naph- 
thyl phenylcarbamate is 155—156°, not 230°. 

Metanitrodiphenylcarbamide, NH Ph-CO-NH-C,H,NO,, from phenyl 
cyanate and metanitraniline, melts at 198°5°. Paranitrodiphenyl- 
carbamide melts at 212°. Metamidodiphenylcarbamide crystallises in 
small, grey needles melting at 187°5°; it has been obtained by Lell- 
mann and Wiirthner (Annalen, 228, 222; compare Abstr., 1889, 
977). 

Phenylmetanitroparatolylearbamide,,  NHPh-CO-NH-C,H;Me-NO., 
from phenyl cyanate and metanitroparatoluidine, crystallises in small, 
lemon-yellow needles melting with decomposition at 194°. 

Phenylorthamidotolylearbaumide, from phenyl cyanate and ortho- 
tolylenediamine, crystallises in colourless needles melting at 1%7— 
198° ; its hydrochloride, platinochluride, and sulphate are described. 
When the hydrochloride is heated at 100°, it is decomposed into ani- 


line and tolylenecarbamide, C5H;Me< 7 wes O, which forms slender 


needles, melts above 300°, and sublimes, undecomposed, in colourless 
leaflets. When the hydrochloride in aqueous solution is treated with 
potassium nitrite, azimidotolylphenylcarbamide, C,H,Me:N;,;CONHPh, 
is obtained; 1t forms colourless crystals melting at 159—16v° ; when 
it is treated with aqueous soda or potash, it is decomposed into 
phenyl cyanate and azimidotoluene (m. p. 85°), identical with Ladeu- 
burg’s amidazotoluylene (m. p. 83°; this Journal, 1876, 933). 
Diphenyltolylenedicarbamide, CsH;Me(NPhH-CO-NH),, is also ob- 
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tained when phenyl cyanate acts on orthotolylenediamine—especially 
if the temperature is high; it is left undissolved by alcohol, and crys- 
tallises from glacial acetic acid in small, sparingly soluble needles 
melting at 208—209°. 

Orthohydroxydiphenylearbamide, NHPh-CO-NH-C,H;OH, is the 
product of the action of phenyl cyanate on orthamidophenol in 
ether; it forms crystals which melt at 165—166°, and are freely 
soluble ; its ethyl-derivative melts at 169—170°. When orthohydroxy- 
diphenylearbamide is heated above its melting point, it is decomposed 
into aniline and oxycarbamidophenol (m. p. 141—142°; compare 
Kalckhoff, Abstr., 1883, 1110, who gives m. p. 137°). 

Acetylorthamidophenyl phenylcarbamate, NHPh-CO-OC,H,NHAc, 
obtained by heating acetylorthamidophenol with phenyl cyanate in 
toluene, forms long, pale-red, stellate needles melting at 162°. 
Phthalanilphenyl phenylcarbamate, NH Ph:COO-C.HWN< (> C.Hy, 


is obtained when phenyl acetate is heated with hydroxyphthalanil, 
HO-CHN<60>C.H, (obtained by the action of phthalic anhydride 


on orthamidophenol) ; it crystallises in beautiful, colourless needles 
melting at 160—165°. A. G. B. 


Trinitrazoxybenzenes and Trinitrazobenzenes. By H. 
Kuincer and J. Zuurpera (Annalen, 255, 310—338).—Schmidt 
(Zeit. f. Chem., 1869, 421) has described a trinitrazoxybenzene 
(m. p. 152”) which he obtained by treating azoxybenzene with a mix- 
ture of sulphuric and nitric acid; according to Petriew (ibid., |870, 
265) this same azoxy-compound is formed, together with a trinitro- 
azobenzene, by heating azobenzene with concentrated nitric acid. 

The authors’ experiments show that Schmidt’s azoxy-compound is 
a mixture of various substances; when azoxybenzene (20 grams) is 
treated with a well-cooled mixture of nitric acid of sp. gr. 1°5 (200 
grams) and sulphuric acid of sp. gr. 1°8 (100 grams), and the solu- 
tion kept for 24 hours, crystals are deposited. The more readily 
soluble crystals consist of various substances, melting below 14()°, 
which could not be isolated; the more sparingly soluble crystals 
consist of a mixture of ortho- and meta-trinitrazoxybenzene which 
can be separated by repeated recrystallisation from benzene or 
acetone ; the most sparingly soluble crystals melt at 207—2v8°, and 
are only formed in very small quantities. 


6 1 
Orthutrinitrazorybenzene, NO,CsHyN,O-C;H;(NO,). [(NO2). = 
3:4or2: 4), crystallises from acetone in well-defined, almost colour- 
less asymmetric prisms or plates, a:b : ¢ = 0°79919 : 1 : 1:13901, and 
melts at 187—188° ; it is very sparingly soluble in ether, alcohol, and 
light petroleum, bat rather more readily in hot chloroform, glacial 
acetic acid, acetone, nitrobenzene, and hot nitric acid. It is not acted 
on by dilute acids or dilute alkalis, but it dissolves in concentrated 
sulpharic acid yielding a yellowish solution from which, on cooling, it 
crystallises unchanged. On complete reduction with tin and hydro- 
chloric acid in alcoholic solution, it yields a mixture of bases which 
probably consists of triamido- and orthodiamido-benzene. 
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5 1 

Metatrinitrazowybenzene, NO.C.H,N.0°C,H;(NO.), [(NO,), = 
2: 4], crystallises from benzene in lemon-yellow, asymmetrical prisms, 
a:b:c¢ = 071085: 1: 0°71096, and melts at 175—176°; its be. 
haviour with solvents is very like that of the ortho-compound, and it 
dissolves in concentrated sulphuric acid, yielding a yellowish solu. 
ticn. 

Orthotrinitrazobenzene, NO.*C,HyN.*C.H;(NO,)2, separates on cooling 
when orthotrinitrazoxybenzene (5°5 grams) is dissolved in glacial 
acetic acid and treated with a solution of tin (6 grams) in hydro. 
chloric acid; it can also be prepared by reducing the azoxy-compound 
with alcoholic ammonium sulphide. Itcrystallises from glacial acetic 
acid, benzene, acetone, alcohol, chloroform, and nitric acid in long, 
yellow needles, melts at 220°, and is much more readily soluble than 
the azoxy-compound. It is not changed on prolonged boiling with 
fuming nitric acid or with a mixture of chromic acid and nitric acid. 
The mother-liquors obtained in the preparation of the trinitrazo- 
compound contain orthonitraniline and a red substance which could 
not be obtained in a crystalline condition. 

Metatrinitrazobenzene, NO."C,HyN.*C,H;(NO,)., is obtained when 
metanitrazoxybenzene (11 grams) is dissolved in boiling glacial acetic 
acid and treated with a solution of tin (8 grams) in concentrated 
hydrochloric acid; on cooling, the product separates in red plates or 
needles. It separates from benzene in crystals, melts at 172—173°, 
and resembles the corresponding ortho-compound in its behaviour 
with solvents; when boiled for several hours with a mixture of 
chromic acid and fuming nitric acid, it is reconverted into the azoxy- 
compound (m. p. 175—176°). The mother-liquors from the trinitrazo- 
compound contain metanitraniline (m. p. 114°) and a red substance 
which could not be obtained in crystals. 

The ortho- and meta-trinitrazoxybenzene, described above, are both 
formed when (1) azobenzene, (2) orthonitrazoxybenzene, (5) para- 
nitrazoxybenzene, (4) paranitrazobenzene (m. p. 166—167°), and (5) 
dimetadinitrazobenzene are treated with nitric acid under suitable 
conditions. Janovsky and Erb (Abstr., 1885, 894) have stated that 
by the nitration of paranitrazobenzene there is formed a trinitrazo- 
benzene which can also be prepared from azobenzene and from para- 
dinitrazobenzene in like manner. The authors criticise Janovsky’s 
results, and point out that his own statements in different journals 
are self-contradictory ; the trinitrazobenzenes described by Janovsky 
are evidently mixtures of various compounds. F. 8 


Resorcinol and Orcinol Colouring Matters. By R. Nierzxi 
and H. Marcxter (Ber., 23, 718—726).—In continuation of their 
researches on the colouring matters derived from resorcinol (this 
vol., p. 156), the authors have re-examined the compounds obtained 
from the ethers of resorcinol and from orcinol (Abstr., 1881, 726; 
Ber., 17, 440). Weselsky and Benedikt obtained two compounds 
by the action of nitric acid containing nitrous acid on resorcinol 
monoethy] ether, to the first of which they gave the formula C,,H:,NO;. 
The authors have been able to confirm this formula, and find that the 
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substance is identical with the ethyl ether of resorufin previously 
obtained by them (loc. cit.). They have, however, been unable to 
confirm the statement that this compound is also obtained from resor- 
cinol diethyl ether. They have also been unable to obtain the second 
compound mentioned by Weselsky and Benedikt, but do not doubt its 
existence, as the description given by them corresponds very closely 
with that of resazurin ethyl ether. 

The “‘diazoresorcinol diethyl ether” obtained by Weselsky and 
Benedikt by the action of alcoholic hydrogen chloride on resazurin 
is probably a crude resorufin ethyl ether containing chlorinated 
impurities. 

The colouring matter from orcinol was prepared according to 
Weselsky’s directions (Ber., 17, 440), and the analysis of the sub- 
stance itself and its sodium salt confirmed the formula C,,H,,NO; given 
by Weselsky and by Kramer (Abstr., 1884, 1341). This formula 
corresponds with that of resorufin, and not with that of resazurin, 
and, as the colour characteristics of its alkaline solution cannot be 
distinguished from those of the former, it must be the next higher 
homologue of that substance, and the authors, therefore, propose for 
it the name orcirufin. With bromine, it yields a blue colouring matter 
similar to that given by resorufin, and gives an acetyl-derivative, 
C,HiNO;Ac, crystallising in orange-needles which melt at 204’. 
Its silver salt is a dark-grey precipitate, which yields orcirufin mon- 
ethyl ether, C\4H,pNO,C,H;, on warming with ethyl iodide and alcohol. 
This crystallises from alcohol in slender, yellowish needles melting 
at 269°. 

The colouring matter obtained by Liebermann (Abstr., 1875, 167) 
by the action of sulphuric acid containing nitrous acid on orcinol, and 
further examined by Kramer (Abstr., 1854, 1340), consists of impure 
orcirufin. This may also be obtained by warming nitroso-orcinol with 
orcinol in sulphuric acid solution. 

Nitroso-orcinol was obtained by Kramer by evaporating orcinol 
with an equivalent quantity of sodium hydroxide, mixing the product 
with amyl nitrite and sand, and heating the whole on the water-bath. 
It is, however, obtained in a much purer condition and in larger 
quautity by cooling the mixture with ice. It crystallises from alcohol 
in yellow needles which melt with a slight explosion at 157°. 

Action of quinonedichlorimide on resorcinol and orcinol.—In the 
previous comimunication, the authors showed that quinonechlorimide 
reacts with resorcinol forming resorufin. They huve now investigated 
the action of quinonedichlorimide on both resorcinol and orcinol, but 
as the yield obtained from the latter is much larger, that reaction 
alone has as yet been closely studied. 

In carrying out this synthesis, an alcoholic solution of orcinol is 
gradually added to a similar solution of an equimolecular proportion 
of quinone dichlorimide, the mixture heated for several hours on 
the water-bath, after which water and a slight excess of ammonia is 
added to the carmine-red solution. The brownish-violet precipitate 
is taken up with alcohol containing hydrogen chloride, and dilute 
sulphuric acid added. On cvoling, the sulphate separates as a crys- 
talline precipitate which is insoluble in water, but may be recrys- 
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tallised from dilute hydrochloric acid, and is thus obtained in beau. 
tiful needles with a brown surface lustre. The hydrochloride is algo 
insoluble in water, but soluble in dilute acid, which is probably due 
to the fact that the salts are decomposed by water. Neither of the 
salts mentioned contains a constant quantity of sulphuric or hydro. 
chloric acid. The free base, obtained by the action of ammonia on 
a hot solution of the sulphate or hydrochloride, forms small, brown 
needles with a green, metallic lustre, and has the composition 
C\;H»N.0O,. The solutions of its salts have a colour and fluorescence 
which can hardly be distinguished from that of an alkaline solution 
of resorufin or orcirufin. In alcoholic solution, the orange fluorescence 
is very notable. Concentrated su!phuric acid dissolves the substance 
with a blue colour which passes into red on the addition of water; it 
dyes silk the colour of the base, but the fibres show no fluorescence. 

From its mode of formation two formule are possible for this 
colouring matter, namely :— 


NH/ \—o—/ oH NH,“ \—o—/ Son 


an | 


e 


= oa 
aT 
Me 


The decided basic properties of the compound, its total insolubility 
in alcohol, and the fact that it yields only a monacetyl-derivative, all 
point to the latter formula as more probable. The monacetyl con- 
pound, C,,;H,N,O,Ac, is prepared by warming the base with acetic 
anhydride and sodium acetate, and forms stellate groups of small, 
brown needles; it has neither acid nor basic properties, which also 
agrees with the second formula. Still further confirmation of the 
latter is afforded by the fact that the base may be diazotised, and then 
condenses with naphtholsulphonic acids to azo-colours. 

The colouring matter obtained in the same manner from resorcinol 
shows just the same colour and fluorescence, and yields salts showing 
the same properties as those obtained from orcinol; it must, therefore, 
be the si.nplest member of this class of colouring matters. For these 
two members the authors propose the names resorufamine and 
orcirufamine. H. G. C. 


Indulines. By O. Fiscuer and E. Hepp (Ber., 23, 838—811).— 
Two compounds are formed when a mixture of amidoazobenzene 
(160 grams), aniline (400 grams), and aniline hydrochloride 
(320 grams) is heated to about 130°, and then for about ten minutes 
at 160°; the mels is treated with the theoretical quantity of sodium 
carbonate, the aniline distilled with steam, the residue boiled with 
30 per cent. acetic acid (1°5 litres), and the filtered solution allowed to 
cool slowly. After a lapse of several days, the acetate of an induline 
of the composition C,,H,,N, separates from the solution as a bronze- 
coloured, crystalline precipitate and, on adding concentrated hydro- 
chloric acid to the mother-liquors, the hydrochloride of an induline of 
the composition C,sH,;N; and the induline C,,H,N, are precipitated 
together in a blue, amorphous condition. The free bases can be 
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separated by crystallisation from hot benzene, in which the compound 
of higher molecular weight is the more sparingly soluble. 

The new induline, C,,H\;N;, crystallises from benzene in green 
needles, melts at 135°, and is soluble in ether, benzene, and alcohol, 
yielding magenta-coloured solutions; its solution in acetic acid is 
reddish-violet, and that in concentrated sulphuric acid bluish-violet. 
The hydrochloride, C\sH,N;,HCl, the sulphate, and the nitrate, 
UywHiyN;,HNO;, are readily soluble in warm water, and impart to 
fibres a bluish-violet colour. When the base is heated with concen- 
trated hydrochloric acid at 150’, it is decomposed with liberation of 
ammonia, yielding a new dye which has probably the composition 
UsH,N2O ; this compound has a brownish-red fluorescence, and its 
solutions are of a redder shade than those of the induline. 

The induline C,,H,;N; has probably the constitution 

— = 
NH:C,H;< NPh> CeHa ; 
3 


if it can be proved to be related to phenazine, the constitution of the 
indulines is practically settled, as all other indulines of the benzene 
series are derived from phenazine by the entrance of anilido-, phenyl-, 
or NH,"C,H,-N— groups. 

Paraphenylenediamine reacts very readily with all indulines; it is 
formed in all amidoazobenzene melts in considerable quantities, but 
disappears again on further heating, so that it evidently takes part in 
the formation of the blue indulines. When paraphenylenediamine is 
added to the melt, the induline formation takes place at a lower 
temperature, and the melt becomes blue more quickly. 

Indulines are readily formed when azophenine, anilidoquinoneanilide, 
anilidonaphthaquinoneauil, benzeneazo-a-naphthylamine, &c., are 
heated with paraphenylenediamine in alcoholic solution at 150—170° 
in presence of paraphenylenediamine hydrochloride. 

The hydrochloride of a base C,sH oN, is formed when phenylros- 
induline is heated for several hours with paraphenylenediamine 
(2 parts) and its hydrochloride (1} parts) in alcoholic solution at 
160°. This salt crystallises in bronze-coloured plates, is readily 
soluble in alcohol, and dissolves in warm water yielding a reddish- 
violet solution. The free base crystallises from hot alcohol in dark, 
bronze-coloured needles, melts at 247°, and dissolves in alcohol with 
a dirty violet coloration ; it = om amidophenylrosinduline of the con- 


5 ction: 
stitution NHy-CHyN:C,Hs< yp, > Cubs as, when heated with con- 


3 
centrated hydrochloric acid (10 parts) and a little glacial acetic acid 
at 180°, it is decomposed into paraphenylenediamine and rosindon 
(m. p. 259°). 

These experiments show that the anil-group in phenylrosinduline is 
replaced by the atomic complex, NH.*C.HyN— ; paraphenylenedi- 
amine has very probably an analogous action on the benzene indulines, 
and by the entrance of the NH,-C;HyN— group into the molecule, 
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the shade becomes more decidedly blue, and the molecule more 
basic. 

A complete account of these experiments will shortly be published 
in the Annalen. F. S. K, 


Benzylphosphines and their Derivatives. By E. A. Lerrs ani 
R. F. Buaxe (Trans. Roy. Soc. Edin., 35, 527—628; compare also 
this vol., p. 492). The authors prepared monobenzylphosphine by 
Hofmann’s method (heating 4 grams of zinc oxide, 16 grams of phos. 
phonium iodide, and 12 grams of benzyl chloride in a sealed tube for 
six hours), but found that better results were obtained at 120° than 
at 160°. In the treatment of the products, precautions were taken to 
exclude the air. It was found impossible to satisfactorily purify the 
monobenzylphosphine by fractional distillation, but this was effected 
by its conversion into the hydriodide. When pure, it is a highly 
refractive liquid which fumes strongly when exposed to the air, 
becoming very hot and often inflaming spontaneously. Its hydro- 
bromide is obtained by saturating a benzene solution of the base with 
hydrobromic acid, or by dissolving the phosphine in the fuming acid, 
and crystallises in scales insoluble in benzene. This salt is very 
deliquescent, and decomposes rapidly in contact with water, instantly 
with potash. The hydrochloride forms colourless scales, the platino- 
chloride a bulky, yellow precipitate. When slowly oxidised by ex- 
posure to a limited quantity of air, the phosphine yields benzylphos- 
phinous, benzylphosphinic, and phosphoric acids, the first-named in by 
far the largest proportion. Benzylphosphinous acid is a syrupy 
liquid which refuses to crystallise. It is fairly soluble in water, but 
separates from a strong solution in oily drops. It is easily soluble in 
alcohol and ether. Most of its salts are easily soluble. The barium 
salt, (C;H,;PHO,),Ba + 4H,0, forms a granular, crystalline mass; the 
calcium, with 1H,0, mugnesium, with 5H,0, zinc, and lead, with 34,9, 
salts are all colourless and crystalline; the cadmium salt is flocculent 
and white. When heated, benzylphosphinous acid is decomposed 
into monobenzylphosphine and benzylphosphinic acid, probably ac- 
cording to the equation 3C;H,PH,O, = 2C,H,PH,O, + C;H,PH2. 
Bromine acts on benzylphosphinous acid, but the reaction seems to be 
very complicated. 

Monobenzylphosphinic acid, C;H,-H,PO;. is best obtained by the 
action of benzyl alcohol on a mixture of phosphorus and phosphorus 
iodide. It is a colourless, crystalline bibasic acid melting at 
169—169°5° (corr.), and soluble in water and alcohol. Its salts mostly 
crystallise readily. The bariwm salt, C;H,BaPO, + 2H,0, erystallises 
in thin plates much less soluble in hot than cold water: 100 c.c. 
water at 9°7° dissolve 1:807 grams at 100°, 0°4305 gram of the 
hydrated salt. The hydrogen barium salt (C;H,PHO,).Ba + 3H.0, 
is crystalline and very soluble. The normal calcium, lead, and mag- 
nesium salts are all crystalline, and contain 1 mol. H,O, which they 
only lose at 200°. The cadmium and zinc salts contain 1 mol. H,0, 
which they lose at 110°. The sodiwm, potassium, and ammonium salts 
are crystalline and very soluble; the silver salt forms an unstable, 


white precipitate. When moderately heated (at 200—230°), the 
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acid forms a pyro-acid (C,H;),H,P,O,, yielding a barium salt crystal- 
lising in long needles. When heated rapidly, the normal acid decom- 
poses, yielding metaphosphoric acid and probably toluene. When 
heated with phosphorous acid, benzylphosphinic acid gives off 
hydrogen phosphide and monobenzylphosphine, the reaction appearing 
to take place principally according to the equation 3H;PO; + 
C,H, H,PO; = 3H,PO, + C;H,PH2. 

When sulphur is warmed with monobenzylphosphine, hydrogen 
sulphide is evolved, and pyrobenzylthiophosphinic acid, (C;H;),H,P.S,, 
is formed, which is a viscous mass, and when boiled with water, yields 
the thiophosphinie acid, C,H;PS(OH),, the latter forming a crystal- 
line bariwm salt. A crystalline salt, (C;H;),P,S,;0,.Ba + 2H,0, was 
also obtained. Bromine acts with explosive violence on benzylphos- 
phine, but if the action is moderated, monobenzylphosphine hydro- 
bromide is formed. By the action of carbon bisulphide on the 
phosphine, two crystalline compounds were obtained, but their formule 
have not been established. Sulphuric acid appears to form with the 
phosphine an unstable crystalline sulphate, but this substance could 
not be obtained pure. When a mixture of the phosphine and chlor- 
acetic acid is heated in sealed tubes at 120°, acetic chloride and 
benzylphosphinic acid are formed. Bromacetic acid and ethyl chloro- 
carbonate both act very violently on the phosphine, but the products 
have not yet been isolated. 

The productsof Hofmann’s sealed tube reaction undoubtedly contain 
besides mono-benzylphosphine, di- and tribenzylphosphines and tetra- 
benzylphosphonium iodide. Although they have not been able to obtain 
dibenzylphosphine in an absolutely pure state, the authors have estab- 
lished the fact that it is a liquid which cannot be distilled without 
decomposition into the mono- and tribenzylphusphines. It combines 
with hydriodic acid and probably other hydracids to form crystalline 
compounds decomposed by water. T'ribenzylphosphine is a solid, crystal- 
line substance of high boiling point, possibly volatile in a vacuum with 
little or no decomposition. It unites with hydracids to form salts which 
are decomposed by water, and combines energetically with benzyl 
iodide to form tetrabenzylphosphonium iodide. It oxidises, on 
exposure to air, to tribenzylphosphine oxide, which the authors have 
shown (loc. cit.) to be identical with Hofmann’s dibenzylphosphine. 

Numerous salts and double salts of tetrabenzylphosphonium are 
described. 

Besides those already mentioned, the authors obtained from the 
sealed tube products a crystalline substance of very low boiling point 
(“crystalline oil”), seemingly of the formula (C;H;),HPO, and an 
“insoluble crystalline body ” for which analysis seems to indicate the 
formula (C;H,);PO,, but these formule are still somewhat uncertain. 

Dibenzylphosphinic acid, (C;H;)2HPO,, was obtained amongst the 
productsof Hofmann’s sealed tube reaction, but whether formed during 
the reaction or during the subsequent treatment, the authors were 
unable to determine. It is also formed by the action of benzyl 
alcohol on a mixture of phosphorus and phosphorus iodide, and by 
fusing tribenzylphosphine oxide with caustic potash. It is fairly 
soluble in hot alcohol, almost insoluble in water. It crystallises in 
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iridescent, micaceous plates which melt at 192°. At a higher tem. 
perature it decomposes, but also partly volatilises unchanged. It 
forms characteristic salts. The barium salt, {(C;H,),PO,],Ba + 84,0, 
and the calcium salt, with 8H,0, crystallise in thin plates, the magnesium 
salt, with 3H,O, in long, colourless xeedles. The cadmium salt forms 
a white, amorphous precipitate, the copper salt a blue, amorphous 
powder, the silver salt colourless needles which blacken slightly on 
drying. The sodium, potassium, and ammonium salts crystallise with 
7 mols. H,O in easily soluble crystals. Phosphorus pentachloride 
reacts strongly with the dibenzyl acid, but no organic compound 
other than benzyl chloride could be isolated, and the decomposition 
appears to be complete. When dibenzylphosphinic acid is heated, it 
is partly distilled, partly decomposed, some tribenzylphosphine oxide 
being formed. 

When benzyl alcohol is allowed to act on a mixture of phosphorus 
and phosphorus iodide, all the oxidation products above described 
are formed, the proportions of the various products varying according 
to the conditions of the experiment. 


Action of Ethyl Acetoacetate on Cinnamaldehyde. By 
P. Bieinewui (Gazzetta, 19, 212—214).—Hantzsch (Abstr., 1883, 82) 
found that the action of ethyl acetoacetate on certain aldehydes in 
presence of alcoholic ammonia resulted in the formation of compounds 
of the formula NUCH C(COOE> CHR (compare Schiff and 
Puliti, Abstr., 1883, 1151). If a similar action were to take place in 
presence of compound ammonias, the action of ethylenediamine on 
cinnamaldehyde should give rise to a substance composed of two 
nuclei of the above form, united by ethylene through the nitrogen- 
atoms. 

The reaction, however, does not take place in this way. When 
cinnamaldehyde (13°2 grams), ethyl acetoacetate (26 grams), ethylene- 
diamine (3 grams), and absolute alcohol (10 grams) are heated for an 
hour in a reflux apparatus, the product, after cooling, draining, and 
washing with 80 per cent. alcohol, erystallises from alcohol in groups 
of long, silky needles which melt at 160—161° and have the composi- 
tion C.,H»O,. This substance is soluble in alcohol and most 
ordinary solvents except water. It dissolves in acetic acid without 
undergoing any change. It acquires a rose colour by the action of 
concentrated sulphuric acid, in which it afterwards dissolves forming 
a greenish-yellow solution. It is decomposed by potash with the for- 
mation of a compound resembling benzoic acid in appearance and 
properties, but melting at 130—131°. The bromine-derivative melts 
at about 8U°. 

Methylamine or aniline may be substituted for ethylenediamine in 
the reaction between cinnamaldehyde and ethyl acetoacetate without 
affecting the composition of the product; it would, therefore, appear 
that ethylenediamine merely provides an alkaline menstruum in 
which the other substances can react. 

With ethylenediamine and ethyl acetoacetate, benzaldchyde gives 
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a crystalline compound containing no nitrogen; propaldehyde, on the 
other hand, yields azotised products. S. B. A. A. 


Aromatic Alkyl Ketones; their Oxidation by Potassium Per- 
anate. By A. Craus (J. pr. Chem. [2], 41, 396—414; compare 
Abstr., 1885, 1136; 1886, 462, 463; 1887, 253).—Aromatic alkyl 
ketones can only be oxidised by potassium permanganate to ketonic 
acids when the benzene nucleus contains a side-group in the ortho- 
position to the ketone-group; and when this oxidation takes place, an 
a-ketonic acid is always obtained, independently of the number of car- 
bon atoms in the alkyl-group and of this being primary or secondary. 
Paratolyl methyl ketone (Abstr., 1886, 462) boils at 222° (uncorr.), 
not 220°, and is still liquid at — 20°; its sp. gr. is 1°013 at 13°; it is 
slightly volatile with steam, and gives no erystalline compound with 
alkaline sulphites. If the action of the aluminium chloride is pro- 
longed, a thick, yellow oil boiling above 300° is formed ; it seems to 
be a condensation-product. 

Paratolyl dibromomethyl ketone, obtained by adding bromine to a 
solution of the ketone in carbon bisulphide, crystallises in beautiful, 
colourless leaflets, whieh are sparingly soluble in alcohol; it melts at 97° 
(uneorr.), and does not sublime; it yields toluic and terephthalic acids 
when oxidised, but no ketonic acid. When this dibromo-derivative 
is treated with alcoholic potash, it yields tolyl ketone aldehyde, 
(,H,Me-CO-C HO, or a polymeride thereof; this substance crystallises 
in nodular aggregates which melt at 170° (uncorr.) and sublime in 
colourless needles. 

Paratolyl methyl acetowime, C;H,Me-CMe:N-OH, crystallises in 
colourless, six-sided tables melting at 88° and insoluble in water, but 
soluble in alechol, ether, and chloroform. Paratolyl methyl ketone 
phenylhydrazide crystallises in lustrous, colourless prisms melting at 
95° (uncorr.). 

Paratolyl methyl pinacone, CsHyMe*CMe(OH)-C Me(OH)-C,H,Me, is 
prepared by adding sodium amalgam (5 per cent.) in small quantities 
to a solution of the ketone in 7U per cent. alcohol (10 vols.); when 
the solution has beeome colourless, it is acidified with dilute sulphuric 
acid and mixed with much water; the pinacone separates as a yellow 
oil which crystallises from alcohol in large, hexagonal tables, melts at 
90° (uncorr.), and is soluble in ether and chloroform. When the 
pinacone is reduced with potash and zinc, paratolyl methyl carbinol, 
CsH,Me-CH Me-OH, a yellow oil boiling above 300°, is obtained. 

When paratolyl methyl ketone is warmed with sulphuric acid, 
it undergoes condensation forming a phorone, Cy,H»O, which crystal- 
lises in lustrous, colourless needles melting at 168°; it is insoluble in 
water, sublimes easily, and burns with a bright, luminous flame. 
This substance is under investigation. 

Tritolylbenzene, CgH;(C,H;), is obtained when dry hydrogen 
chloride is passed into paratolyl methyl ketone daily for two weeks ; 
the brown mass is washed with alcohol and crystallised from chloro- 
form, from which the tritolylbenzene crystallises in white needles, 
whilst from alcohol and acetone, it crystallises in leaflets; both forms 
melt at 171° (uncorr.) and decompose at 220°, but do not sublime. 

VOL, LVIII. 3 f 
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Tribromotritolylbenzene crystallises in colourless, felted needles 
which melt at 212° (uncorr.). Trinitrotritolylbenzene separates from 
the usual solvents as a crystalline powder ; it begins to decompose at 
160°, and does not melt. 

Benzenetribenzoic acid, C,H;(C;H,COOH),, is obtained by heating 
tritolylbenzene with dilute nitric acid of sp. gr. 1:1 (5—6 parts) at 
160—180° in a sealed tube. It separates from alcohol as a near! 
colourless, crystalline powder sparingly soluble in ether and chloro- 
form, insoluble in water ; it sublimes in needles, without melting, at 
280°. The normal, monacid, and diacid potassium salts and the normal 
ammonium salt were obtained. 

Ortho-xylyl methyl ketone is a mobile, colourless, strongly refractive, 
oily liquid; it boils at 243° (uncorr.), and is soluble in the usual 
solvents, except water. Its oxime crystallises from ether in colourless, 
lustrous, flat needles and prisms melting at 89—90° (uncorr.). Its 
phenylhydrazide forms colourless crystals melting at 113° (uncorr.). 

Ortho-xylyl methyl carbinol, obtained by reducing the ketone with 
zinc-dust in alcoholic potash, is a clear, yellowish liquid of pleasant 
odour, and boils between 255° and 260° (uncorr.). When reduced 
with hydriodic acid, it yields 1 : 2-dimethyl-4-ethylbenzene. 

When ortho-xylyl methyl ketone is oxidised with potassium per- 
manganate, it yields only metaparadimethylbenzoic acid (paraxylic 
acid; m. p. 163°). When it is treated with dry hydrogen chloride, 
the compound C..H,.0 is obtained ; this crystallises in nearly colour- 
less needles, melts at 113° (uncorr.), and is soluble in ether and 
sparingly in alcohol, but insoluble in water. In one experiment, a 
small quantity of a second substance, melting at 173° (uncorr.), was 
obtained. Attempts to bring about a condensation of the ketone by 
phosphoric anhydride led to the formation of metaparadimethyl- 
benzoic acid (m. p. 163°). 

Ortho-cymyl methyl ketone is a liquid boiling at 256—260° (uncorr.) ; 
it yields 4-methylisophthalic acid when oxidised, but no ketonic - 

A. G. B. 

Anisaldehyde and Succinic Acid. By R. Firric and J. Pouitis 
(Annalen, 255, 293—309; compare this vol., pp. 583—594).—Anisyl- 
isocrotonic acid, OMe-C,HyCH:CH-CH,-COOH, is formed, together 
with dianisylpentolic acid and dianisyltetrylene, when anisaldehyde is 
heated at 120° for 30 to 42 hours with sodium succinate and acetic 
anhydride. The dark-brown product is treated with sodium carbo- 
nate, the alkaline solution extracted with ether, filtered from the 
impure dianisyltetrylene, and acidified strongly with hydrochloric 
acid, whereon anisylisocrotonic acid and dianisylpentolic acid are pre- 
cipitated, and can be easily separated by treating the mixture with 
hot water, in which the former alone is soluble. 

Anisylisocrotonic acid separates from water in colourless plates, 
melts at 106°5°, and is readily soluble in ether, alcohol, and chloro- 
form, and moderately easily in hot water, but only sparingly in carbon 
bisulphide, and very sparingly in cold water. It is isomeric with the 
paramethoxyphenylerotonic acid obtained by Perkin (Trans., 1877, 
411) from anisaldehyde and propionic acid. The barium salt, 
(C,,H03)2Ba + 3H,0, crystallises from hot water in plates, and is 
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only moderately easily soluble in cold water; the calcium salt, 
with 2H,0, crystallises from water in needles, and is more sparingly 
soluble than the barium salt; the silver salt, C,,H,O;Ag, is only 
sparingly soluble in boiling water. The acid is not reduced by sodium 
amalgam; it combines with concentrated hydrobromic acid at 0°, 


yielding a crystalline compound which is very unstable. 
; CHBr-CH, 
Anisylbromobutyrolactone, OMe'CQ,HyCH< 0 ( Qo’ can be pre- 


pared by treating anisylisocrotonic acid with bromine (1 mol.) in cold 
carbon bisulphide solution, and keeping the crystalline dibromo-acid, 
C,,H,,Br.03, thus produced for a few days; as soon as the evolution 
of hydrogen bromide is at an end, the lactone is recrystallised from 
chloroform or glacial acetic acid, from which it separates in well- 
defined, monosymmetric crystals, a: b:c¢ = 16554: 1 : 0°5997, 
B = 85° 56’, melting at 118°5°. 
CHyCH 


Anisylbutyrolactone, OMe-C,HyCH< o—¢ 0° prepared by redu- 


cing the preceding compound with sodium amalgam in cold alcoholic 
glacial acetic acid solution, crystallises from boiling water in plates, 
melts at 53°5°, and is readily soluble in ether, carbon bisulphide, and 
chloroform, but only very sparingly in light petroleum, and insoluble in 
sodium carbonate; it has a slight aromatic odour, and is only very 


slightly volatile with steam. 
Barium anisylhydroxybutyrate is obtained when the lactone is boiled 


with a solution of barium hydroxide; it is a brittle, amorphous 
compound moderately easily soluble in water and alcohol. When 
an aqueous solution of the barium salt is acidified, extracted with 
ether, and the ethereal solution evaporated, the hydroxy-acid remains 
as a solid, colourless mass; it melts at about 80°, probably with de- 
composition, and is completely reconverted into the lactone on warm- 
ing with dilute hydrochloric acid. 

Dianisylpentolic acid, OMe-C,HyCH:CH-C(COOH):CH-C,H,OMe 
(see above), crystallises from glacial acetic acid in long, yellow 
needles, melts at 160°, and is almost insoluble in water and only very 
sparingly soluble in carbon bisulphide, but moderately easily in alcohol, 
ether, chloroform, and benzene. The barium salt (CiH,7O,),.Ba + 
2H.0 crystallises from hot, dilute alcohol in colourless plates, and is 
almost insoluble in water; the anhydrous salt is yellow. The cal- 
cum salt, with 3H,O, resembles the barium salt; the silver salt, 
CisH,,0,Ag, is almost insoluble in water. Dianisylpentolic acid does 
not combine with concentrated hydrobromic acid at 0°; when treated 
with bromine (2 mols.) in chloroform solution, hydrogen bromide is 
evolved, and a compound of the composition C,,H,;Br3O0, is obtained. 
This substance melts at 140° with decomposition, and is doubtless a 
brominated lactone. 

Dianisylpentylenic acid, 


OMe:C,H,-CH:CH-CH(COOH)-CH;,’C.H,OMe, 


is obtained by reducing the pentolic acid with sodium amalgam in 
alkaline solution. It crystallises from benzenc with 1 mol. of ben- 
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zene, and from carbon bisulphide in colourless needles melting at 
111°; it is readily soluble in alcohol, ether, and benzene, but only 
sparingly in carbon bisulphide, hght petroleum, and water. The 
calcium salt, (CigH1gO,),Ca + 2H,0, is almost insoluble in water, and 
is not easily obtained in crystals; the silver salt, CjgH,O,Ag, is almost 
insoluble in water. 


Dianisylbromopentalactone, 


OMe-0,H:CH< 60" >CH-CH,-C.H,-OMe, 


is obtained by treating dianisylpentylenic acid with bromine in cold 
carbon bisulphide solution, and dissolving the impure dianisyldi- 
bromovaleric acid, C,,H»Br.,O,, thus prodnced, in glacial acetic acid. 
It crystailises in colourless needles, melts at 136°, and is insoluble in 
cold alkaline carbonates. 

CH,- 


Dianisylpentalactone, ‘OMe'C,HyeCH< 0-C o> CH-CH,°C,H,OMe, 


prepared by treating the bromo-lactone with sodium amalgam in 
acetic acid solution, separates from acetic acid in small, prismatic 
crystals, melts at 83°, and is readily soluble in ether, chloroform, 
and carbon bisulphide, but insoluble in sodium carbonate. 

Bariwm dianisylhydrowyvalerate is obtained as a gummy mass by 
boiling the lactone with baryta-water ; when decomposed with acids, 
it yields the hydroxy-acid as a colourless, crystalline compound. 

Dianisyltetrylene, OMe’C,HyC H:CH:CH:CH-C,HyOMe, is obtained 
in a pure condition by washing the impure residue referred to above 
with warm water; it separates from benzene in colourless crystals 
with a violet fluorescence, and is almost insoluble in water, alcohol, 
and ether, and only sparingly soluble in carbon bisulphide, but more 
readily in glacial acetic acid, chloroform, and benzene. It sinters 
together at 225°, and does not melt completely until 235—238°. This 
compound can also be obtained by distilling dianisylpentolic acid with 
lime; when boiled with potassium permanganate, it yields anisic acid. 
The tetrabromide, C\sH,.Br,O,, is a colourless, crystalline compound 
very sparingly soluble in carbon bisulphide, more readily in chloro- 
form; it is decomposed by boiling chloroform, or when heated alone, 
with evolution of hydrogen bromide. F. S. K. 


Action of Ethyl Sodacetoacetate on Tribromodinitroben- 
zene. By C. L. Jackson and G. D. Moore (Amer. Chem. J., 12, 
164—181; compare Abstr., 1889, 781).—Details are first given of a 
slightly improved method of preparing tribromodinitrobenzene from 
aniline, by means of which a nearly quantitative yield was obtained. 

Ethyl bromodinitrophenylacetoacetate, 


C,H,Br(NO,),*CH(COMe)-COOEt, 


was prepared by adding an alcoholic solution of ethyl sodaceto- 
acetate (about 4 mols.) to a solution of tribromodinitrobenzene 
(1 mol.) in benzene. The mixture was heated for an hour on the 
steam-bath, and then mixed with water ; the reddish benzene solution 
which was precipitated was removed from the dark-red aqueous 
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solution, and the latter was made slightly acid with sulphuric acid in 
order to decompose the sodium salt of the new substance. This sepa- 
rated as a yellowish oil which was extracted with ether, and left, 
after evaporation of the ether, a dark, reddish-brown oil, which 
solidified to a mass of crystals. These were freed from adhering 
red oil by washing with alcohol, and were then recrystallised from 
this solvent. -A further quantity was obtained from the benzene 
solution, but the average yield was only about 50 per cent. of the 
theoretical ; probably much of the substance remained dissolved in 
the red oil. From the analogous reaction of tribromodinitrobenzene 
with ethyl sodiomalonate (compare this vol., p. 377), it is shown that 
ethyl bromodinitrophenylacetoacetate must have the formula given 
above, and not C,HBr(NO,).;C(COMe)-COOEt. It is yellow, and 
crystallises in acute rhombohedra, or in prisms which show a 
tendency to twin. It melts at 96°, and dissolves in most sol- 
vents except water and light petroleum; hot alcohol is the best 
sulvent. It has marked acid properties, giving red solutions with 
aqueous ammonia, soda, or potash; the sodium salt was obtained as 
a brick-red, amorphous mass; salts of the heavy metals formed 
yellow or reddish precipitates. 

Bromodinitrobenzyl methyl ketone, C,H,Br(NO,)2CH,;COMe, was 
prepared by boiling ethyl bromodinitrophenylacetoacetate for an hour 
ina reflux apparatus with sulphuric acid (of sp. gr. 144 and boiling 
point 132°), and purifying the white precipitate which separated on 
cooling by crystallisation from alcohol. It can also be prepared, 
although less advantageously, by heating the ethereal salt at 
130—150° with hydrochloric acid in a sealed tube. No bromodi- 
nitrophenylacetic acid is formed. The ketone crystallises from 
alcohol in white, rectangular plates or in tufts of needles, melts at 
112—113°, and is soluble in the usual solvents, water and light petr- 
oleam excepted. It has well-marked acid properties, and gives with 
aqueous soda or ammonia a red solution, the colour of which is inten- 
sified by the addition of alcohol. 

Anilidodinitrobenzyl methyl ketone, NHPh-C,H,(NO,).°CH.COMe, 
was prepared by warming a mixture of aniline (2 mols.) with bromo- 
dinitrobenzyl methyl ketone (1 mol.), washing the product with 
water, and crystallising from alcohol. It forms bright-yellow groups 
of curved needles melting at 131°, and dissolves in most solvents 
except light petroleum ; its aqueous solution has a yellow colour. It 
has somewhat feeble acid properties, and gives with soda a brownish- 
red solution, but only if alcohol is present; the sodium salt was ob- 
tained as a brownish-black mass; its alcoholic solution is much 
browner than that. of the other salts mentioned in this paper. 

Anilidodinitrobenzy! methyl ketone hydrazone, 


NHPh-C,;H,(NO,)."CH,-CMe:N,HPh, 


was made by warming anilidodinitrobenzyl methyl ketone with excess 
of phenylhydrazine. A tarry mass was obtained which was crystal- 
lised from alcohol, washed free from excess of pkenylhydrazine with 
very dilute hydrochloric acid, and boiled with alcohol, enough ben- 
zene being then added to effect solution; on cooling, crystals were 
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deposited, and were purified by recrystallisation. It forms reddish. 
brown scales (resembling officinal ferric citrate) which melt at 140°, 
and dissolve in many solvents, but not to any extent in light petr. 
oleum, water, or ether. It has no acid properties. C. 


Lactam-formation in the Fatty Series; Identity of Citra. 
conanil and Pyranilpyroinlactone. By R. Anscniirz (Ber., 23, 
887—896).—-Anilidopyrotartaric acid is best prepared by treating 
the additive compound of ethyl acetoacetate and hydrogen cyanide 
with aniline in ethereal solution, and keeping for three to four weeks 
at the ordinary temperature (compare Schiller-Wechsler, Abstr., 
1885, 900) ; the ether is then separated and the product treated with 
concentrated sulphuric acid. 85 grams of ethyl] anilidopyrotartramate 
is obtained in this way from 100 grams of ethyl acetoacetate, and the 
ethereal salt, on hydrolysis, yields B-anilidopyrotartaric acid, which 
separates from water in anhydrous, prismatic crystals, or in crystals 
containing 1 mol. H,0, according to the conditions under which crys- 
tallisation takes place. When the acid is heated at 180° in sealed 
tabes, or distilled under a pressure of 12 mm., it is converted into 
citraconanil (m. p. 98°) which is identical with Reissert’s pyranil- 
pyroinlactone in all respects. When the citraconanil, obtained in 
this way, is dissolved in warm baryta-water, it is converted into 
mesaconanilic acid. 

When f-anilidopyrotartaric acid is treated with acetic chloride, it is 
converted into a compound melting at 136°, which seems to be the 
anhydride. F. 8. K. 


Benzylsuccinic Acid and its Homologues. By C. A. Biscnorr 
and N. Mintz (Ber., 23, 653—656).— Ethyl benzylethenyltricarborylate, 
COOEt-CH,-C(C,H,)(COOEt)., can be prepared from ethyl] sodio- 
ethenyltricarboxylate and benzyl] chloride ; it boils at 336°3° (corr.) 
(at 230—238° ; 38 mm.), and, on hydrolysis, yields benzylethenyltri- 
carboxylic acid which melts at 168°5° with evolution of gas, being 
converted into benzylsuccinic acid (m. p. 161°). 

Ethyl benzylpropenyltricarbory late, 


COOEt:CHMe-C(C,H,)(COOEt)., 


prepared from ethyl sodiopropenyltricarboxylate and benzyl chloride, 
boils at 337°8° (corr.) and, on hydrolysis, yields a mixture of benzyl- 
methylsuccinic acid (m. p. about 135°) and benzylpropenyltricarb- 
oxylic acid. Benzylmethylsuccinic anhydride, prepared by distilling 
the acid, is a crystalline compound melting at 110°. 

Ethyl benzylbutenyltricarborylate, COOEt-CHEt-C(C,H,) (COOEt):, 
prepared from ethyl sodiobutenyltricarboxylate in like manner, boils 
at 336°1° (corr.), and, on hydrolysis, gives symmetrical parabenzy!- 
ethylsuccinic acid (m. p. 157°5°) and symmetrical mesobenzylethyl- 
succinic acid (m. p. 123°5°). 

Ethyl benzylisobutenyltricarborylate, 


COOEt:CMe,-C(C,H;)(COOEt)., . 
prepared from ethyl sodioisobutenyltricarboxylate and benzyl chloride, 
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boils at 336°6° (corr.), and on hydrolysis yields benzyldimethyletheny]- 
tricarboxylate together with small quantities of benzyldimethylsuc- 
cinic acid (m. p. 153—155°) and an acid of lower melting point, 
probably the dynamical isomeride. F. S. K. 


Benzaldehyde and Pyrotartaric Acid. By R. Firtie and L. 
Lizpmann (Annalen, 255, 257—275; compare this vol. pp. 583— 
594, and Penfield, Abstr., 1883, 473)—T wo isomeric methylphenyl- 

onic acids are formed when benzaldehyde is heated with sodium 
rotartrate and acetic anhydride for 20 hours at 100°. The product 
is treated with warm water, the solution rendered alkaline with soda, 
extracted with ether to free it from benzaldehyde and resinous pro- 
ducts, then concentrated by evaporation, and strongly acidified. The 
precipitated acids are separated, dried, dissolved in chloroform, and 
the insoluble pyrotartaric acid separated by filtration; the chloroform 
solution is then evaporated, the residue digested with hot carbon 
bisulphide, which removes traces of impurities, and then recrystallised 
from 80 per cent. alcohol, in which the a-acid is more sparingly 


soluble than the 8-compound. 
Methylphenyl nic acid co<? sig f 
a-Methylphenylparaconic , CHMe-CH-COOH? 7m mone- 


clinic crystals, a: b: c = 1°080:-1 : 1°082, 8 = 65° 26', and melts at 
177°. The bariwm salt, (C.H,,0,).Ba + H,0O, is prepared by treat- 
ing an aqueous solution of the acid with barium carbonate in the 
cold. It forms small crystals, and is moderately easily soluble in 
water. Theculcium salt, with H,O, resembles the barium salt. The 
free acid is not acted on by fuming hydrobromic acid, as stated by 
Penfield. On distillation, 2-methylphenylparaconic acid gives benz- 
aldehyde, phenylbutylene, a-methylphenylisocrotonic acid, methyl- 
naphthol, and traces of a lactone, but a considerable quantity of the 
acid passes over unchanged ; the distillation-products are separated 
as follows :—The distillate is rendered alkaline with sodium carbonate, 
the tieutral compounds extracted with ether, the residual solution 
acidified, and the precipitated acids extracted with ether; the acid 
mixture is then distilled with water, whereon a-methylphenylisocro- 
tonic acid passes over, whilst the unchanged paraconic acid remains. 

a-Methylphenylisocrotonic acid, CHPh:CH-CHMe-COOH, crystallises 
from boiling water in large, indented plates, melts at 110°5°, and is 
readily soluble in alcohol, ether, and carbon bisulphide. The barium 
salt, (C,,H,O,),.Ba + H,O, is very readily soluble in cold water, from 
which it separates in colourless needles. When the acid is treated 
with concentrated hydrobromic acid at 0°, it yields an oil, which is 
probably impure phenylbromohydrotiglic acid, as it dissolves in cold 
sodium carbonate, and, on warming, the solution becomes turbid 
owing to the separation of an oily lactone. 

Methylnaphthol is obtained by repeatedly shaking the ethereal 
extract (see above) with dilute soda, saturating the alkaline solution 
with carbonic anhydride, and recrystallising the precipitated methyl- 
naphthol from hot water. It crystallises in long yellow needles, 
melts at 89°, and is very sparingly soluble in water. It gives with 
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fercic chloride a colourless precipitate which, on keeping, gradually 
turns yellow, and with a solution of bleaching powder, a very charac. 
teristic green precipitate which quickly turns yellow. When distilled 
with zinc-dust, it yields 8-methylnaphthalene (m. p. 37— 38°) identical 
with the compound obtained from B-methylphenylparaconic acid (see 
below) in like manner. 

Methylphenyl ic acid oe. Le tes f 

B-Methylphenylparaconic acid, CH,-CMe-COOB’ separates from 
dilute alcohol in monoclinic crystals, a:b: ¢ = 1278: 1 : 1:2345, 
B = 82° 15’, and melts at 124°5°. The barium salt, prepared in the 
cold, separates from water in anhydrous crystals. The calcium salt 
(+ 2H,O) crystallises in needles and is readily soluble in water. The 
silver salt is readily soluble in warm water, and is very stable. 

Barium 8-methylphenylitamalate, C,,H,,0;Ba, prepared by boiling 
the lactone acid with baryta-water, crystallises from water, in which 
it is moderately easily soluble, in small plates. The calcium salt, 
with H,O, resembles the barium salt. The silver salt (C,,.H:20;Ag,) is 
amorphous and less stable than the corresponding salt of the lactone 
acid. 

8-Methylphenylparaconic acid combines with concentrated hydro. 
bromic acid at 0°, yielding a crystalline compound which melts at 
149° with decomposition, and has the composition C,,H,;Br0,; this 
compound is doubtless identical with the bromo-acid described by 
Pentield (loc. eit.), who erroneously considered it to be a derivative of 
the a-lactone acid; when warmed with water, it is decomposed with 
evolution of carbonic anhydride, yielding 3-methylphenylparaconic 
acid and f-methylphenylisocrotonic acid. When f-methylphenyl- 
paraconic acid is distilled, it yields phenylbutylene, 8-methylphenyl- 
isocrotonic acid, benzaldehyde, a methylnaphthol, and small quantities 
of a lactone, but a considerable quantity of the acid passes over 
unchanged. 

B-Methylphenylisocrotonic acid, CHPh:CMe-CH,-COOH, crystallises 
from hot water in colourless plates, melts at 112—113°, and is readily 
soluble in alcohol, ether, benzene, and carbon bisulphide, but only 
sparingly in boiling water. The barium salt, (C,,H,,0.).Ba, crystal- 
lises from water, in which it is moderately easily soluble, in slender, 
anhydrous needles. 

Phenylbromisovaleric acid, CHPhBr-CHMe’CH,°-COOH, was ob- 
tained as an oil by treating the preceding compound with concentrated 
hydrobromic acid at 0°; it dissolves in cold sodium carbonate, but, on 
warming, the solution becomes turbid owing to the separation of 


: O—CHPh 
phenylisovalerolactone, CO< CH; én Me 

Barium phenylhydrozyvalerate, (C,,4H,;0;)2Ba, is obtained as a syrup 
when the lactone is boiled with baryta-water. 

B-Methyl-a-naphthol, C,,H\O, crystallises from boiling water in 
colourless needles, melts at 92°, and is readily volatile with steam; it 
gives the same reaction with ferric chloride and with a solution of 
bleaching powder as the methylnaphthol obtained from a-methyl- 
phenylparaconic acid. When distilled with zinc-dust, it yields methy!- 
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naphthalene (m. p. 37—38°) identical with the compound (m. p. 32'5°) 
described by Schulze (Abstr., 1884, 1185). a 

Phenylbutylene, CjoH12, is @ colourless oil boiling at 181° (thermo- 
meter entirely in vapour); it combines with bromine yielding a 
yellowish, oily dibromide, C},H,,Br,.. This hydrocarbon is probably 
identical with the compound prepared from benzaldehyde and isobu- 
tyric acid (Perkin, Trans., 1877, 660), and also with that obtained 
from phenylhydroxypivalinic acid by Fittig and Jayne (Abstr., 1883, 
471; 1885, 663). F. 8. K. 


Salicylaldehyde and Pyrotartaric Acid. By R. Firria and 

H.C. Brown (Annalen, 255, 285—292; eompare preceding abstract). 
, a ‘d. OH F ith 

—Cowmarinpropronic acid, U¢kt, CH:0:CHMeCOOH’ 
together with orthohydroxyphenylmethylisocrotonic acid (see below), 
when salicylaldehyde is heated at 120° for 20 to 30 hours with sodium 
pyrotartrate and acetic anhydride. The mixture is treated with water, 
the products extracted with ether, and submitted to distillation with 
steam in order to get rid of the salicylaldehyde. The residual solu- 
tion is evaporated to dryness to expel the acetic acid, dissolved in 
warm sodium carbonate, the filtered solution acidified with hydro- 
chloric acid, and the precipitated acids extracted with ether; after 
evaporating the ether, an oil remains from which the coumarin- 
propionic acid gradually separates in crystals, whilst the hydroxy- 
phenylmethylisocrotonic acid remains in a liquid condition. 

Coumarinpropionic acid crystallises from bviling water in colourless 
plates, melts at 171°, and is very readily soluble in chloroform, but 
only sparingly in ether and cold water, and almost insoluble in 
benzene. The barium salt, (C,,.H,O,),Ba + 3H,0, is obtained by 
boiling an aqueous solution of the acid with barium carbonate; it 
forms colourless crystals, and is readily soluble in water. The calcium 
salt, with 5H,O, is a crystalline compound readily soluble in water. 
The silver salt, C,,HyO,Ag, is moderately easily soluble in water, and 


very stable. O 
O—C 
, ° i 
Ethyleoumarin, CsHi<t CHCEt 


bonic anhydride, when coumariupropionie acid is distilled; it melts 

at 70—71°, and is identical with the butyrocoumarin prepared by 

Perkin (Trans., 1881, 439) from salicylaldehyde and butyric acid. 
Orthohydroxyphenyldimethylsuccinic acid, 


OH:C,HyCH,-CH(COOH):CHMe-COOH, 


is obtained when coumarinpropionic acid is reduced with sodium 
amalgam in warm aqueous solution, the solution being kept as neutral 
as possible ; it crystallises well from water, and melts at 145—]50°, 
being converted into the anhydride (or lactone). It is readily soluble 
in water, alcohol, ether, and chloroform, but only sparingly in carbon 
bisulphide and benzene, and almost insoluble in light petroleum. The 
anhydride (or lactone), Cj2H120,, is formed when the acid is heated at 
120°; it is gradually decomposed by water. The burium salt, 


is formed, 


, is formed, with evolution of car- 
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C,,.H,.0;Ba, prepared by neutralising the acid with barium carbonate, 
is amorphous, and is very readily soluble in water, but insoluble in 
alcohol; the calcium salt, C,,H,.O;Ca, and the silver salt, C1.H,,0;Ag,, 
are also amorphous. 

Orthohydroxyphenylmethylisocrotonic acid, Cy,H,.0s, is obtained ina 
pure condition by means of the crystalline barium salt. It separates 
from carbon bisulphide and from a mixture of benzene and light 
petroleum in large plates, melts at 73°, and is very readily soluble in 
chloroform and benzene, but only moderately easily in carbon bi- 
sulphide, and almost insoluble in light petroleum ; when treated with 
a little water, it deliquesces to a colourless oil, but does not dissolve 
to any appreciable extent. The bariwm salt, (C;,H,,O;).Ba + 4H,0, 
crystallises in needles, and is very readily soluble in water, but 
insoluble in alcohol. The calcium salt, (C\,H,,O;).Ca, is a syrup, ve 
readily soluble in both water and alcohol. The silver salt, C,,H,9,Ag, 
is only sparingly soluble in, and is decomposed by, boiling water. 

F. S. K. 

Acids Obtained by Heating Metahydrazobenzoic Acid with 
Stannous Chloride. By R. Kusserow (Ber., 23, 912—918)— 
When metahydrazobenzoic acid (1 mol.) is warmed for a long time 
with stannous chloride (1 mol.) in aqueous solution, it is almost 
completely converted into diamidodiphenic acid, which passes into 
solution, but a small quantity of an insoluble substance containing 
tin remains. When this residue is boiled with sodium carbonate, and 
the filtered solution allowed to cool, a sparingly soluble sodium salt 
separates in colourless needles, and the mother liquors contain the 
sodium salt of another acid. The acid obtained from 300 grams of 
nitrobenzoic acid yields 35 grams of the mixed sodium salts. 

The acid CyH.N,0O, separates in lemon-yellow needles when a 
solution of the sparingly soluble sodium salt is decomposed with 
hydrogen sulphide; it melts above 290°, and is almost insoluble in 
water and alcohol. The sodium salt, CyH,,N.O,Na + 4H,O, loses 
its water at 180°, and is moderately easily soluble in hot, but only 
sparingly in cold water. The potassium salt crystallises in colourless 
needles, and seems to be rather more readily soluble than the sodium 
salt. The bariwm salt, (C,4H),N,O,).Ba + 2H,0, crystallises in 
yellowish, microscopic needles, loses its water, and becomes colourless 
at 200°, and is almost insoluble in water. The silver salt is almost 
insoluble in hot water, and darkens when exposed to light in a moist 
condition. The hydrochloride, C,4H»N.O.HCl, hydrobromide, and 
hydriodide crystallise in colourless, microscopic needles, and are 
decomposed by water. The sulphate, (CyH12N,0,)2,H,SO,, crystallises 
in small, colourless needles, and is decomposed by boiling water The 
acid is not changed on prolonged boiling with soda or by concentrated 
hydriodic acid at 170°. The diazo-compound is a light-brown, 
unstable, crystalline powder which is decomposed on warming with 
water or alcohol. The hydrazine-derivative, prepared by reducing the 
diazo-compound with stannous chloride, is a colourless, amorphous 
substance very sparingly soluble in boiling water, and insoluble in 
alcohol. 

The acid C,H N,0, is obtained when the mother liquors from the 
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sparingly soluble sodium salt (see above) are evaporated, and the 
crystalline sodium salt decomposed with hydrochloric acid ; it crystal- 
lises from hot water in needles, and does not melt when heated on 
platinum foil. The bariwm salt, (CyH ,N,O;).Ba + 9H,0 ?, crystal- 
lises in needles, and is very sparingly soluble in water. The silver 
salt is very sparingly soluble in water, and darkens when exposed to 
light in a moist condition. The salts are not decomposed by hydrogen 
sulphide, and their solutions show a blue fluorescence. The hydro- 
chloride, CyHyN.O;,HCl, crystallises in microscopic needles, and is 
decomposed by water. The diazo-compound seems to be moderately 
stable. F. 8. K. 


Sulphonic Derivatives of Parapropylmetachlorotoluene. By 
G. Carrara (Gazzetta, 19, 169—175).—-The following experiments 
were made with a view of preparing the thiosulpho- and thiochloro- 
derivatives of cymene by fusing the chlorosulphonic acids with 
potassium sulphide. 

Chlorocymene prepared from thymol and phosphoric chloride by 
Fileti and Crosa’s method is converted into the sulphonic acid by 
Paterno and Canzoneri’s method. Chlorhydrin sulphate (48°5 grams) 
is gradually added to chlorocymene (70 grams), and heated on the 
water-bath until no more hydrogen chloride is evolved, the residue, 
which consists of a yellowish oil and a white crystalline mass, is 
treated with 98 per cent. alcohol, by which the former is completely 
dissolved out. The insoluble part crystallises from 98—99 per cent. 
alcohol or from ether in prisms which melt at 64°, and volatilise with 
partial decomposition at 197°. It is insoluble in water or in a 20 per 
cent. solution of potash, only very sparingly soluble in cold alcohol, 
and moderately in absolute alcoho] and etner. It has the composition 
CyH,,Cl],SO,. On neutralising the aqueous extract mentioned 
above with barium carbonate, and submitting the barium com- 
pounds to fractional crystallisation, a salt which has the composition 
(CjoH,,Cl-SO,),Ba + 3Aq is obtained as a uniform mixture of 
oblique prisms and rhomboidal tables. It is soluble in dilute alcohol, 
and very sparingly in water. The lead salt forms lustrous, nacreous 
plates containing 3 mols. H,O. It is soluble in dilute alcohol, and 
very sparingly in water. The silver salt forms white prisms con- 
taining } mol. H,O. On exposure to light, they are first turned red, 
and subsequently blackened. It is soluble in water. 

Chlorocymenesulphonic acid, CyH,,Cl‘SO;H + 3Aq.—On decom- 
posing the lead or barium salts, separating the metals, and evaporating 
the residual solutions to dryness, the acid is obtained as a crystalline 
mass consisting of small, white prisms. If the solution is concen- 
trated to a syrup, and left for a few days at a temperature of about 
4°, it separates out in large, colourless, transparent, oblique prisms. 
It becomes anhydrous when exposed over sulphuric acid in a vacuum, 
but again takes up the 3 mols. H,O on exposure to the air for a short 
time. It melts at 24° when hydrated, and at 79° when anhydrous; 
it turns brown when heated above 110°. It is freely soluble in water, 
alcohol, ether, benzene, and hot carbon bisulphide. 

Nitro-derivative.—-The silver salt of this compound is obtained by 
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evaporating a mixture of the sulphonic acid with nitric acid (sp. gr. 
= 1°38) to dryness three times in succession, heating with water to 
expel the nitric acid, neutralising with silver carbonate, and fraction. 
ally crystallising. The portion which separates out first contain 
lustrous, yellow needles of silver nitrochlorocymenesulphonate, 


C,H, (NO,)CIL-SO,;Ag + H,0. 8. B. A. A. 


Preparation of Sulphones. By R. Orro and A. Réssina (Ber, 
23, 752—759).—It has previously been shown by R. and W. Otto 
(Abstr., 1888, 282) that the mono-haloid substitution-products of 
ketones are readily converted by the action of the salts of sulphinic 
acids into sulphoneketones, according to the equation 


CH,Cl-CO-CH,; + SO,PhNa = NaCl + SO,Ph-CH,CO-CH,. 


If the monobromo-derivative of the phenylsulphonacetone thus 
obtained be further treated with sodium benzenesulphinate, it is 
converted into sodium chloride and symmetrical dipheny|sulphon. 
acetone, SO,Ph-CH,°CO-CH,°SO,Ph. 

The authors have endeavoured to find other methods of preparing 
sulphoneketones, but obtained only negative results from the action 
of chloracetone on methylphenylsulphone, of benzenesulphonic 
chloride on acetone, and of benzenesulphonie acid and acetone in 
presence of phosphoric anhydride, and of acetic chloride and chlor. 
acctoue on ethyl! sodiopheny!sulphonacetate. From ethyl chloracetate 
and sodium  benzenesulphonate, phenylsulphonacetic acid was 
obtained, the acetyl-group being eliminated as acetic acid. 

Positive results were, however, obtained by replacing hydrogen in 
ketones by a mercaptan residue, and oxidising the compound thus 
formed with potassium permanganate. Chloracetone and sodium 
phenylmercaptide act readily on one another in alcoholic solution at 
100°, according to the equation— 


COMe:CH,’Cl + SPhNa = NaCl + COMe:CH,’SPh. 


The oily product, after’ mixing with a little benzene, is well 
shaken with a 3 per cent. solution of permanganate; dilute sulphuric 
acid being occasionally added, until the solution remains permanently 
red. After removing the permanganate by alcohol, the solution is 
extracted with ether, and the semi-crystalline mass recrystallised 
from alcohol. The compound thus prepared is identical with the 
phenylsulphonacetone previously prepared by R. and W. Otto. The 
aqueous solution, after extraction with ether, contains acetic and 
benzenesulphonic acids, which are products of the further oxidation of 
phenylsulphonacetone. 

Ethyl thiophenylacetoacetate, SPh-CHAc:COOEt, obtained from 
sodium phenylmercaptide and ethyl chloracetoacetate, on oxidation, 
gives carbonic anhydride, acetic acid, and pheny! bisulphide. 

Dichlorhydrin is acted on by sodium phenylmercaptide with forma- 
tion of a disulphone, OH-CH(CH,SPh),, which is oxidised by 
potassium permanganate to symmetrical diphenylsulphonisopropyl 
aleohol, OH*CH(CH,'SO,Ph)., a yellow oil insoluble in water, but 
readily soluble in alcohol and ether. Its benzoate, Cx,H»OS,0,, 
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stallises from alcohol in needles melting at 149—150°. The cor- 
responding ketone, CO(CH.,’SO,’Ph),, cannot be obtained by further 
oxidation, as it then splits up into acetic acid and benzenesulphonic 


acid. H. G. C. 


Replacement of the Sodium in Ethyl Sodiophenylsulphone. 
acetate by Alkyls. By A. Micuaxn (Ber., 23, 669—671).—The 
author has repeated some of the experiments on the synthesis of 
homologues of ethyl phenylsulphoneacetate which . were previously 
carried out conjointly with Palmer and Comey (Abstr., 1884, 319; 
1885, 986), as his results were called into question by Otto and 
Réssing (Abstr., 1889, 994); he points out that they were unable to 
obtain ethyl a-phenylsulphonebutyrate, for the simple reason that 
they used alcohol containing water, and in doing so neglected to 
follow his directions. FS. K. 


Analogy of Ketonic Acids to Sulphonecarboxylic Acids. By 
A. Rissina (J. pr. Chem. [2), 41, 369—396).—The action of various 
substances, whose behaviour with ethyl acetwacetate (as a typical 
ketonic acid) is known, on phenylsulphonacetic acid, ethyl sodio- 
phenylsulphonacetate, and sodium benzenesulphinate was tried. The 
author summarises the results of his experiments as follows :—(1) 
B-Sulphonecarboxylic acids (R-SO,*CH,-COOH) are not split up into 
other acids by the action of alkalis. (2) The sodium in ethyl sodio- 
phenylsulphonacetate cannot be displaced by acid radicles. Substi- 
tuted ethereal salts, containing an acetyl- and a sulphone-group, 
united to the same carbon-atom, cannot be obtained by acting on 
sodium benzenesu]phinate with ethyl mono- or di-chloracetoacetate. 
(3) The action of iodine on ethyl sodiophenylsulphonacetate in the pre- 
sence of water in alcoholic solution produces only iodomethy]pheny1- 
sulphone, and not an ethyl diphenylsulphonesuccinate, nor can a 
diphenylsulphonesuccinic acid be obtained by the action of sodium ben- 
zenesulphinate on mono- or di-bromosuccinic acid. (4) Ethyl chlor- 
oxalate decomposes benzene sulphinate, forming carbonic anhydride, 
phenyl benzenethiosulphonate, and diethyl oxalate; a little ethyl 
phenylketonesulphonate is formed at the same time. (5) Nitrous 
acid acts on phenylsulphonacetic acid, forming a compound, 
(PhSO,),.NHO, which crystallises in leaflets and melts at 98—99° 
without decomposition ; it is not identical with the substance of the 
same formula obtained by Kénigs (Abstr., 1878, 573), and contains 
no hydroxyl-group. (6) Concentrated nitric acid acts on phenyl-sul- 
phonacetic acid, producing pheny!nitrusosulphone, PhSO,NO, which 
forms white, vitreous crystals melting at 156—157°, and soluble in 
hot alcohol, benzene, ether, and glacial acetic acid. A. G. B. 


Indazole-derivatives. By H. Srrassmann (Ber., 23, 714—718). 
—The author has further examined the reactions of the remarkable 
compound obtained by Victor Meyer by the action of alkalis on the 
substance obtained from diazobenzene chloride and ethyl! dinitrophenyl- 
acetate, to which the provisional constitutional formula 


NPh‘C,H, NO, 
N—C:COOK’ 
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has been assigned (Abstr., 1889, 516). The compound in question 
cannot be reduced by any of the usual means; but the conclusion 
that it does not contain a nitro-group cannot be drawn, as the com. 
pound from which it is obtained, and which undoubtedly contains 
nitro-groups, is equally stable towards the same reagents. 

When the methyl salt of the indazole-compound is heated with 
hydroxylamine hydrochloride and ethyl alcohol in a sealed tube at 
160—180° for eight hours, it is converted into a substance which 
crystallises in orange rhombohedra or yellow needles, and melts at 
158°; this was found, however, to consist, not of an oxime, but 
simply of the ethyl salt. It may also be prepared by substituting 
hydrochloric acid for hydroxylamine hydrochloride. 

Fuming nitric acid acts on the above methyl salt with formation of 
@ mononitro-compound, C,;H,N,O,NO., which crystallises from 
acetic acid in white needles melting at 281°. It dissolves with 
difficulty in ammonia, yields a yellow, flocculent silver salt, and is 
readily reduced by zinc and hydrochloric acid, forming an amido. 
compound which, on the addition of alkali, separates in grey flocks, 
soluble in concentrated acids. The hydrochloride forms small, white 
plates, and gives with platinous chloride and hydrochloric acid a 
yellow, micro-crystalline precipitate. The nitrate and sulphate are 
also white and crystalline. 

The compound is quite as stable towards fuming sulphuric acid, 
which converts it into a sulphonic acid, very sparingly soluble in 
alcohol, and crystallises from that liquid in slender needles which, 
on heating, carbonise without melting. 

As the compound does not split up when subjected to the action of 
the strongest reagents, the author has endeavoured to throw some 
light on its constitution by examining the action of amyl nitrite 
on ethyl dinitrophenylacetate. The compound obtained agreed in 
composition with none of the substances which might be expected to 
be formed in the reaction, and requires further investigation. 

H. G. C. 

Some new Diphenyl-derivatives. By E. Tivser (Ber., 23, 
794—798).—Metadinitrobenzidine, NH,C,H;(NO,)-C,H,(NH;):NO, 
[(NH,).: (NO,). = 4: 4’ : 2: 6], was prepared by dissolving ben- 
zidine sulphate in sulphuric acid, and adding potassium nitrate in 
such quantity as to furnish enough nitric acid for the formation of a 
dinitro-derivative. The liquid was then poured into water, filtered 
from a slight precipitate which formed, and saturated with soda or 
ammonia. The precipitated nitro-compound was collected, dissolved 
in dilute hydrochloric acid, and, after boiling the solution with 
animal charcoal, reprecipitated by ammonia, and crystallised 
repeatedly from alcohol. It melts at 214°, and dissolves in dilute 
mineral acids, and to some extent in water. 

Metadiamidobenzidine, [(NH.), = 4: 4' : 2: 6’], was obtained as 
a hydrochloride by reducing the above dinitro-compound with tin 
and hydrochloric acid, and removing the tin with hydrogen sulphide. 
By decomposing the purified Lydruchloride with excess of strong 
aqueous ammonia, the base itself was obtained in small plates 
melting at 165°. It does not react with orthodiketones, and yields 
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brown colouring matters with nitrous acid and with diazochlorides ; 
hence it is a meta-compound. The author prefers the formula 
(NH). = 4: 4':2:6'] to [4: 4’: 2: 2'] for this substance, because 
it does not give a diamido-carbazol when heated with hydrochloric 
acid under pressure, as a compound with the latter constitution 
would be expected to do. 

Metanitrobenzidine, NO,.C,H;(NH,)-CsHyNH, [(NH:2).: NO, = 
4; 4: 2], was prepared in a similar manuer to the dinitro-compound, 
half the quantity of potassium nitrate being used. On cooling the 
solution, yellowish metanitrobenzidine hydrogen sulphate, 


C,.HiN;0,,H,SO, + 3H,0, 


crystallised ont, and was purified by recrystallisation from water. 
When decomposed by ammonia, it yielded the free nitro-base as an 
oil, which soon solidified to a red, crystalline mass melting at 143°, 

Metamidobenzidine [(NH,).: NO, = 4:4 :2].—The hydrochloride 
of this base was obtained by reducing the nitro-compound with tin 
and hydrochloric acid. This salt was decomposed by ammonia, and 
the solution, on being allowed to evaporate spontaneously, deposited 
the base in long, colourless needles melting at 134°. The brown 
colouring matters which it yields with nitrous acid and with diazo- 
chlorides show that it is a meta-compound. 

As regards the azo-colouring matters which the above substances 
yield, it appears that the introduction of one nitro-group in the 
meta-position with respect to an amido-group weakens the affinity of 


the dye for the cotton-fibre, whilst the second nitro-group in the 
meta-position destroys it altogether. C. F. B. 


Derivatives of Stilbene and Isostilbene. By V. Repzxo (J. 
Russ. Chem. Soc., 21, 421—430).—In order to find whether the two 
tolane dichlorides, CHCl, (2- and B-), are chemically isomeric or 
only physically, the author has subjected diphenyldichlorethylene, 
CPh,.CUl,, to the action of hydriodic acid and red phosphorus. On 
heating a mixture of 2 grams of the dichloride (boiling at 316°5° 
corr.) with 1 gram of red phosphorus and 30 c.c. of strong bydr- 
iodic acid for 20 hours at 170—190°, a mixture of hydrocarbons was 
obtained, consisting chiefly of diphenylethane and the lower homo- 
logues of benzene, the last being products of decomposition of 
dibenzyl. On changing the conditions of reduction, dibenzyl was 
obtained. On saturating a solution of tolane in chloroform with 
chlorine, tolane tetrachloride was obtained. 

Phosphorus pentachloride was cooled in a retort, and benzoin 
added to it; the more volatile products of the violent reaction were 
removed by distillation, and the residue extracted with ether. In 
this way, a mixture of chlorobenzile, CyHwOCl, with a-tolane 
dichloride was obtained. Chlorobenzile was found to melt at 61—62°. 
The author has doubts as to whether f-tolane dichloride has the 
same symmetrical formula as the a-compound. B. B. 


Action of Ammonium Formate on Ketones. By R. Leucxarr 
(J. pr. Chem., [2], 41, 330—340; compare Abstr., 1885, 1215; 1886, 
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1023; 1887, 376; 1889, 883, 1003)—When ammonium formate (24 
parts) is heated with benzile (1 part) for five hours at 215—220° the 
reaction mixture treated with water and crystallised from alcohol, 
colourless needles or leaflets of benzilam (m. p. 113°) are obtained 
(70 per cent. of the benzile used); this formation confirms Japp’s 
formula for benzilam (Abstr., 1884, 313). A small quantity of lophine 
is obtained at the same time. 

When ammonium formate is heated with benzoin at 230°, ditolane. 
azotide (m. p. 245°; Japp, Trans., 1886, 828) is obtained, and if 
phenanthraquinone is substituted for benzoin, diphenanthrylene. 
azotide (ibid.) is formed. 

Ammonium formate simply reduces anthraquinone without forming 
any additive product. 

Acetone was heated with ammonium formate for 4—5 hours ina 
sealed tube at 210°, and the oil formed mixed with soda and distilled 
with steam. The colourless distillate was acidified with hydro. 
chloric acid, evaporated, mixed with soda, and shaken with ether; 
the ether was evaporated, and the residual oil distilled, when the 
following fractions were obtained: —(1) CsH,;N, a colourless, 
strongly refractive, mobile oil, distilling at 155—156°; it is a strong 
base, and gives coloured precipitates with solutions of metallic salts; 
its hydrochloride and platinochloride were obtained. The yield of this 
fraction is about 9 per cent. of the acetone. (2) CyH,N, a yellow 
oil which gradually becomes brown; it distils between 195° and 200°, 
is less soluble in water than the first fraction, and is a strong base. 
It gives coloured precipitates with solutions of metallic salts. (3) 
Cy HN, a yellowish-brown oil, quite insoluble in water and strongly 
basic. It distils between 260° and 270°. 

All these oils have a peculiar, numbing smell, and are undoubtedly 
closely allied to the pyridine bases. A. G. B. 


Tetrachloro-2-diketohydronaphthalene and its Decomposi- 
tion-products: Orthotrichloracrylbenzoic Acid and Phthalyl- 
chloracetic Acid. By T. Zincke and T. Cooksey (Annalen, 255, 
356—392).—It has been shown by Zincke and Frélich (Abstr., 1887, 
955) that the dichloro-a-naphthachloroquinone obtained by Claus 
(Abstr., 1886, 714) is, in reality, a ketochloride-derivative of hydro- 
naphthalene, analogously constituted to the compounds prepared from 
amido-8-naphthol; it was also shown by Zincke and Kegel (Abstr., 
1888, 709) that when Claus’ dichloro-z-naphthachloroquinone 18 
treated with alcoholic potash, it is converted into an acid identical 
with the compound obtained from hexachlorodiketohydronaphtha- 
lene; this probably has the constitution CCl,:CCl-CO-C,HyCOOH. 
The experiments described below prove that this acid has this con- 
stitution; it follows, therefore, that Claus’ dichloro-2-naphthachloro- 
quinone is a tetrachloro-a-diketohydronaphthalene of the constitution 

CO-CCl, 


CHE <C0-CC1," 

Tetrachloro-a-diketohydronaphthalene, prepared by Claus’ method 
(loc. cit.), melts at 117°, and is much more stable than the isomeri¢ 
compounds. 


—_ 


—— —- = sri ie!lC LC 


ORGANIC CHEMISTRY. 785 


Orthotrichloracrylbenzoic acid, CCl,:-CCl-CO-C,H,COOH, crystal- 
lises in needles or prisms and melts at 126—127°; the metallic salts can- 
not be obtained owing to their instability. The methyl salt, C,,H,Cl,0O,, 
crystallises from dilute alcohol in well-defined, colourless prisms, 
melting at 47—48°. ‘The acid is completely decomposed by water at 
140—150°, yielding, besides resinous products, a neutral compound, 
which crystallises in reddish-brown needles, melts at 270°, and is free 
from chlorine. It is gradually decomposed by cold alkalis, yielding 

bthalic acid and trichlorethylene, and when treated with aniline in 
the cold it is converted into phthalanil (m. p. 203°). 

Orthopentachloropropionylbenzoic acid, CCl;-CCl,-CO-C,H,COOH, is 
formed when orthotrichloraerylbenzoic acid is heated at 140—150° 
with manganese dioxide and concentrated hydrochloric acid. It crys- 
tallises from glacial acetic acid in prisms, melts at 185—186°, and is 
moderately easily soluble in alcohol and glacial acetic acid, but almost 
insoluble in water. It is not acted on by concentrated sulphuric acid 
at 100°, but when heated alone, it is decomposed into pentachlorethane 
and phthalic anhydride, which sublimes. It dissolves unchanged in 
sodium carbonate, but it is immediately decomposed by alkalis yield- 
ing phthalic acid and pentachlorethane. The methyl salt, C,,H;Cl,0;, 
crystallisxes from dilute aleohol in needles, melts at 78—79°, and is 
readily soluble in methyl and ethy] alcohol. 


Phthalylchloracetic acid, CO<G >C:CC1-COOH, is produced, to- 


gether with small quantities of an isomeric acid, chloracetophenone- 
carboxylic acid, and a compound melting at 104—105°, when ortho- 
trichloraerylbenzoic acid is treated with concentrated sulphuric acid 
at the ordinary temperature. The solution is poured into water, the 
precipitate separated by filtration, dissolved in sodium acetate, and 
the boiling solution acidified with hydrochloric acid, whereupon the 
phthalylchloracetic acid and its isomeride are precipitated in crystals 
(and can be separated by crystallising from a mixture of benzene and 
acetic acid), while the chloracetophenonecarboxylic acid remains in 
the solution and can be isolated by extracting with ether. Phthalyl- 
chloracetic acid separates from a mixture of benzene and acetic acid 
in slender, silky needles, melts at 233—234° with previous softening, 
and is readily soluble in alcohol and glacial acetic acid, but only 
sparingly in acetone and benzene, and almost insoluble in light 
petroleum. It is gradually decomposed by cold sodium carbonate, 
and quickly by soda, yielding a yellow, resinous compound, but it 
dissolves unchanged in cold sodium acetate, and, even on boiling, it is 
only slowly decomposed. When warmed for a long time with con- 
centrated sulphuric acid, it is converted into a neutral substance, 
probably tribenzoylenebenzene, which melts at 180°; it is readily 
a by nitric acid of sp. gr. 1°4, with formation of phthalic 
acid. 
The anilide of chloracetophenonecarboxylic acid, 
NHPh:CO:C,H,CO-CH,Cl, 

is formed, with evolution of carbonic anhydride, when phthalylchlor- 


acetic acid is warmed with aniline in alcoholic solution; it separates 
VOL. LVIU. 39 
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from hot alcvhol in colourless crystals, melts at 175—176° with 
decomposition, and is insoluble in water. 


Dichloromethylenephthalyl, CO<G q>C:Ch, is easily obtained, to. 


gether with the tetrachloro-compound (see below), by passing chlorine 
into glacial acetic acid containing phthalylchloracetic acid in suspen- 
sion until the acid has completely dissolved. It crystallises from hot 
alcohol in long, slender needles, melts at 128—129°, and is readily 
soluble in benzene, glacial acetic acid, and light petroleum. When 
treated with cold alcoholic potash, it is converted into dichloraceto- 
phenonecarboxylic acid, identical with the compound obtained by 
Zincke and Gerland from dichlorodiketohydrindene: when dichlor. 
acetophenonecarboxylic acid is warmed with concentrated sulphuric 
acid, it is reconverted into dichloromethylenephthalyl. 
Tetrachloromethylphthalide (tetrachloromethylenephthaly]), 


CO<G y >CCI-COL, 


erystallises from dilute alcohol in well-defined, colourless prisms, 
melts at 93—94°, and is readily soluble in alcohol, glacial acetic acid, 
and benzene; it is decomposed by alcoholic potash into chloroform 
and phthalic acid. 

The acid CjH;ClO,, isomeric with phthalylchloracetic acid, is ob- 
tained when the mother liquors from the phthalylchloracetie acid 
(see above) are evaporated to dryness and the residue extracted with 
hot benzene, in which it is more readily soluble than phthalylchlor- 
acetic acid. It crystallises in slender needles, melts at 215—216° 
with previous softening, and resembles the isomeride in its properties 
and reactions; when dissolved in cold, concentrated sulphuric acid, it 
is gradually converted into phthalylchloracetic acid. 

Chloracetophenonecarborylic acid, COOH:C,HyCO-CH,Cl, crystallises 
from a mixture of ether and light petroleum in thick, colourless 
needles, melts at 118—119°, and is moderately easily soluble in 
alcohol, ether, glacial acetic acid, and benzene, but almost insoluble 
in light petroleum. The methyl salt, CH,O,Cl, crystallises from 
dilute alcohol in colourless needles melting at 73—79°. When the 
acid is treated with chlorine in sodium carbonate solution, it is con- 
verted into trichloracetophenonecarboxylic acid (m. p. 142°), the 
methyl salt of which crystallises in colourless needles and melts at 
127—128°. 

A direct comparison of the acid obtained from hexachloroketo- 
hydronaphthalene with the orthotrichloracrylbenzoic acid described 
above proved the identity of the two compounds ; the methy] salts of 
the two acids were also proved to be identical. F. S. K. 


Dichloro-z-naphthaquinone Dichloride. By A. Cravs (J. pr. 
Chem., [2], 41, 285—291).—In this paper the author replies to 4 
paper of Zincke and Cooksey (preceding abstract), in which they are 
at variance with him as to the constitution and nomenclature of some 
naphthaquinone-derivatives. A. G. B. 


ORGANIC CHEMISTRY. 787 


Azimido-compounds. By T. Zincxe and C. Camppen. (Annalen, 
255, 339—356 ; compare Zincke and Arzberger, Abstr., 1889, 501). 
—When amido-f-naphthylphenylamine is treated with acetic acid and 
sodium nitrite, it yields a tertiary azimide, which has quite different 

roperties from the compound of the same composition which is 
obtained by the oxidation of benzeneazo-8-naphthylamine. The two 
substances are therefore isomeric, and each belongs to a distinct class 
of compounds, which may be named azimides and pseudoazimides 


respectively. The azimides contain the atomic complex, So 


and are obtained by the action of nitrous acid on orthodiamines or 
their derivatives; they contain a hydrogen-atom in combination with 
nitrogen, which can be displaced by metals, acid radicles, and alkyl- 
groups, and they can be easily converted into tertiary bases and 
ammonium hydroxides, or their derivatives. The pseudoazimides 


-N 
contain the atomic complex, yo’ X, and are formed by the oxida- 


tion of the orthamidodiazo-compounds and by the decomposition of 
the diazoimides obtained from the latter; they have not a basic 
character. 


Phenylazimidonaphthalene, Cue ype’, is obtained when 


a-amido-8-naphthylphenylamine, or the hydrochloride thereof, is 
gradually treated with sodium nitrite in cold glacial acetic acid solu- 
tion. Itcan also be prepared by treating amidophenylnaphthylamine 
with excess of amyl nitrite in well-cooled glacial acetic acid solution, 
and then evaporating to dryness on the water-bath. It crystallises 
from hot alcohol in colourless needles, and from glacial acetic acid in 
prisms, melts at 149—150°, and is almost insoluble in water; it is 
only very sparingly soluble in concentrated hydrochloric acid, and it 
does not form a platinochloride. The methiodide, C;;HyN3I, prepared 
by heating the base with methyl iodide at 100°, crystallises from hot 
dilute alcohol in colourless needles, melts at 196° with liberation of 
methyl iodide, and is only sparingly soluble in alcohol, water, and 
glacial acetic acid; it combines with iodine yielding a periodide, 
which crystallises in reddish-brown needles melting at 127°. The 
methochloride, CyHyN,Cl, prepared by treating the methiodide with 
silver chloride, is readily soluble in water and alcohol, and crystallises 
from the last-named solvent in small, colourless needles melting at 
183° with decomposition. The platinochloride, (Cy;HyN;Cl).PtCh, 
crystallises in small, yellow plates, melts at about 250—251°, and is 
only sparingly soluble in hot alcohol and glacial acetic acid, and 
almost insoluble in water. The compound CyH,N;Cl,ICI, prepared 
from the iodide by Zincke and Lawson’s method (Abstr., 1887, 
730—731), crystallises in broad, yellow needles or plates, and melts at 
138—139°. The hydroxide, CyHyN;-OH, can only be obtained in 
solution, and it decomposes when its solutions are evaporated; it has 
a strongly alkaline reaction and an intensely bitter taste, and it decom- 
poses salts of ammonia, iron, and aluminium. 
Ethylphenylnaphthaleneazammonium iodide, C\sHyN;,EtI, prepared 


3g 2 
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by heating phenylazimidonaphthalene with ethyl iodide at 100° for 
5—6 hours, crystallises in colourless needles, melts at 192° with de. 
composition, and is moderately easily soluble in hot alcohol, but only 
sparingly in water. The periodide crystallises in brown plates and 
melts at 113°. The ethochloride, CwH,N;,EtCl, obtained by treating 
the iodide with silver chloride, crystallises in almost colourless needles, 
melts at 212° with decomposition, and is readily soluble in water 
and alcohol, but only sparingly in ether. The platinochloride, 
(CisH.N;Cl),PtCl,, crystallises from hot alcohol, in which it is only 
sparingly soluble, in golden plates, melts at about 264°, and is almost 
insoluble in water. The chloriodo-additive compound forms large, 
dark-yellow plates melting at 174—176°. 

When amidophenylnaphthylamine hydrochloride is treated with 
amyl nitrite in cold glacial acetic acid solution, the chloro-compound 
(m. p. 172—173°) previously described by Zincke and Lawson (loc. 
cit.) is obtained. 

A compound of the composition CisHsN,O2, or CisHioN,O>, separates 
in crystals when nitrous acid (prepared from arsenic trioxide and 
nitric acid) is passed into a well-cooled glacial acetic acid solution of 
amidophenylnaphthylamine. It crystallises in golden needles, melts 
at 207—208°, and is readily soluble in hot glacial acetic acid and hot 
benzene, but only sparingly in hot alcohol; it dissolves in concentrated 
sulphuric acid yielding a colourless solution, does not give Lieber- 
mann’s nitroso-reaction, and does not combine with alkyl iodides. 
When reduced with stannous chloride in warm alcoholic solution, it is 
converted into a base of the composition C,,H,.N,; this compound 
crystallises in colourless needles or plates, melts at 193—194°, and is 
readily soluble in alcohol, glacial acetic acid, and chloroform, the solu- 
tions showing a slight fluorescence. The hydrochloride, C\.Hi.N,,HCl, 
crystallises in colourless needles or plates. The acetyl-derivative, 
C,sH,N,Ac, crystallises from hot alcohol, in which it is only sparingly 
soluble, in colourless needles, melts at 260—261°, and is readily 
soluble in glacial acetic acid. The diacetyl-derivative, CH N,Ac,. is 
obtained, together with the monacetyl-derivative, by boiling the base 
for a long time with acetic anhydride and sodium acetate; it crystal- 
lises from dilute alcohol in plates, melts at 176—177°, and is readily 
soluble in glacial acetic acid. 

When the hydrochloride of the base (m. p. 193—194°) is suspended 
in alcohol and treated with a little glacial acetic acid and sodium 
nitrite, it is converted into a deep-red substance which is almost 
insoluble in all ordinary solvents, and is reconverted into the base 
when warmed with a dilute alcoholic solution of stannous chloride. 

A compound of the composition C,,;H,.N, is formed when the base 
(m. p. 193—194°) is heated with benzaldehyde for a few hours at 
130—-140° ; it crystallises in yellow needles, melts at 137—139°, and 
is readily soluble in benzene, but only sparingly in light petroleum. 


Pseudophenylazimidonaphthalene, CuoHs<>NPb, prepared by 


the method previously described by Zincke (Abstr., 1886, 244), melts 
at 107—108°, and is chiefly characterised by its chemical indifference ; 
molecular weight determinations by Raoult’s method in glacial acetic 


3 
l 
; 
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acid solution gave results in accordance with the molecular formula 
CyHuNs. F. 8. K. 


Amidochrysene. By R. Anece (Ber., 23, 792—793).—Mono- 
nitrochrysene cannot be reduced by the usual agents ; hydriodic acid, 
however, effects the desired result. Pure nitrochrysene, mixed with 
alittle red phosphorus, was gently boiled with hydriodic acid until 
the original brown colour had changed to grey. The grey powder, 
evidently the hydriodide of a base, was washed and dried, dissolved 
in hot alcohol, filtered from unaltered red phosphorus, and treated 
with concentrated alcoholic potash; the free base, C,jsHi*NH2, being 
less soluble in alcohol than its hydriodide, then separated out. It 
melts at 201—203", its colour is brown or yellowish-brown, and it dis- 
solves in benzene, nitrobenzene, ether, alcohol, and acetic acid. Its 
platinochloride, (C,sHisN)2,H,PtCl, was obtained as a yellow, crystal- 
line precipitate, which oxidises and turns green when warmed. 

C. F. B. 

Terpenes from the Oil of Pinus abies. By W. Kovuritorr (J. 
Russ. Chem. Soc., 21, 357—367).—Resin from the fir tree (Pinus abies) 
was distilled with steam and the oil subjected to fractional distilla- 
tion and purification from oxygen compounds. It contains an inactive 
terpene and a detro-rotatory isoterpene. The author has carefully 
determined their physical properties, and compares them with optic- 
ally isomeric compounds obtained previously by Flavitzky (Abstr., 


1887, 968). 


Inactive Dextro- Dextro- Leevo- 

terpene. terpene. isoterpene. isoterpene. 
Boiling point ........ 157° 156° 178°3° 176°7° 
Spec. rot. power [ap]... 0 +27°5° +857°6° 47°5° 
ication ob OP swiiieedl 0°8748 0°8764 0°8627 0°8627 
fet Se 08589  0:8600  0°8480 08529 

Coeff. of dilat......... 0°00093 0:00095 0-v0U89 0-00087 

Mol. refrac. P +-_ \ 71-48 7124 73:28 73:28 

B. B. 


Dextrorotatory Terpene from Pinus cembra. By F. Fiavirzky 
(J. Russ. Chem. Soc., 21, 367—375).—A large quantity of the needles 
of the Siberian cedar (Pinus cembra, L.) was subjected to distillation 
with steam and the oil obtained fractionated and purified. The 
dextrorotatory terpene hitherto obtained by the author from Russian 
turpentine had a rotatory power of [«]p = + 32°45° only, whereas 
the corresponding levorotatory terpene from French turpentine was 
found to have a rotatory power of [a]n = — 43°36°. Fractionation 
of the cedar-oil yielded a terpene boiling at 156° (corr.) and having 
a specific rotatory power [alp = + 45°04°. The density is 0°8746 
at 0° and 0°8585 at 20°. Coefficient of dilatation = U0'VU094°, mole- 


cular refractive powerP* — 1 71°55. Analogous values are given 


for some of its derivatives. The terpene in question is optically 
isomeric with that from French turpentine, the value of [#]p, found 
by Flavitzky, being = — 43°36°, whereas Bouchardat and Lafont 
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(Abstr., 1886, 475), after allowing the same terpene to remain in 
contact with glacial acetic acid for six months, found [a]p = — 44°95°, 
The two terpenes are therefore optically isomeric, boiling at 156°, and 
having a specific rotatory power of [a] = + 45° and — 45°. Both 
isomerides seem to behave differently towards a solution of 1 per cent. 
of sulphuric acid in glacial acetic acid, the action on the levorotatory 
compound being more energetic. B. B, 


Camphoric Acids. By E. Junarieisca (Compt. rend., 110, 
790—793).—The solubility of ordinary dextrogyrate camphoric acid 
is practically identical with that of the levogyrate acid from feverfew 
camphor, but very different from that of the levogyrate acid obtained 
by heating the dextrogyrate acid in presence of water. 

When levogyrate camphoric acid is heated in presence of water, it 
yields an optically inactive acid, paracamphoric acid, which is very 
similar to mesocamphoric acid, but which can be split up into a 
levogyrate acid similar to the original acid and a dextrogyrate acid 
similar to that obtained from dextrocamphoric acid under like con- 
ditions, but with an equal rotatory power of opposite sign. The 
dextrogyrate and levogyrate acids obtained in this way, when 
mixed in equivalent proportions, yield an inactive acid with properties 
recalling those of the mesocamphoric acids. C. H. B. 


Camphorates of the «-Borneols. By A. Hatter (Compt. rend, 
110, 580—583).—The various active and inactive camphoric acids 
and camphols can yield 72 ethereal salts, 48 of which will be acid 
salts and 24 normal salt, some of the latter being active and some 
racemic. The products described in this paper were obtained from 
dextrocamphoric acid and the a-borneols. 

Dextro-a-borneol (2 mols.) and dextrocamphoric anhydride (1 mol.) 
were heated in sealed tubes at 210—215° for 48 hours. The product 
was extracted with a mixture of ether and light petroleum and the 
solution washed with an aqueous solution of sodium carbonate in 
order to remove the acid ethereal salt. The ether was then distilled 
off and the residue crystallised from alcohol. -The product was in- 
soluble in water and alkalis, but dissolved in ether, benzene, and light 
petroleum. It had the composition C,H,,(COO-C,.H,;)., but contained 
at least two substances which could be separated by fractional crys- 
tallisation, the extréme melting points being 102° and 128°, and the 
extreme molecular rotatory powers [a]p = + 30°83 and + 52°08. 

The dextrogyrate acid salt is obtained by acidifying the alkaline 
wash water of the previous operation. It dissolves in alcohol and 
ether, but is only slightly soluble in light petroleum, from which it 
crystallises in hard, white nodules melting at 176—178° ; molecular 
rotatory power [a |p = + 31° to + 40°. When treated with acetic 
chloride, it yields camphoric anhydride and a chlorine compound 
which is doubtless borneol chloride. It is only slightly soluble in 
cold alkalis and alkaline carbonates, but dissolves readily on heating 
and gelatinises on cooling. If the gelatinous mass is dried aud 
crystallised from alcohol, sodiwm borneol camphorate, 


COONa: CsH,,"COO-CyHu, 
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is obtained in white, crystalline leaflets, which have an alkaline re- 
action and are decomposed by carbonic acid. With copper salts, its 
solution gives a blue precipitate which readily splits up into cupric 
oxide and hydrogen borneol camphorate. 

Similar products are obtained in the same way from levo-a-borneol 
and dextrocamphoric anhydride. The normal salt crystallises in 
slender needles melting at 122°. The acid salt dissolves in alcohol, 
ether, and benzene, but is only slightly soluble in light petroleum; it 
melts at 164—168° and its molecular rotatory power is [a]p = — 17° 
to —25°. Like its isomeride, it dissolves in alkalis and alkaline car- 
bonates and the solution gelatinises on cooling, has an alkaline 
reaction, and is decomposed by carbonic anhydride. 

If the camphols and camphoric acid are heated at 140°, no normal 
ethereal salts are obtained. 

From these facts it follows (1) that complete etherification of 
camphoric acid is only obtained at a comparatively high temperature, 
and when the anhydride is used ; (2) in the operation, isomerides are 
formed owing to alteration of the camphoric acid; (3) in the acid 
ethereal salts, the acid function resembles that of the phenols rather 
than that of a true acid. C. H. B. 


Phenolsulphonic Acids from Camphor. By P. CazeNnrvuve 
Compt. rend., 110, 719—722).—The action of concentrated sulphuric 
acid on camphor yields sulphonic derivatives in small quantities only. 
If monochlorocamphor is mixed with five times its weight of con- 
centrated sulphuric acid, a reaction takes place at 30° with slow 
evolution of hydrogen chloride, sulphurous anhydride, and some 
methyl chloride; at the ordinary temperature, the reaction takes 
place much more slowly. At least four products are formed and can 
be separated by fractional crystallisation after neutralisation with 
barium carbonate. All are sulphonic derivatives and have a phenolic 
function, which is dicated by the blue or violet coloration produced 
with ferric chloride, and the formation of acety]-derivatives. 

One has the composition SO,°C,H,,O(OH), and contains a phenolic 
hydroxyl, an alcoholic hydroxyl (secondary), and the ketonic group 
of the camphor, but no acid hydroxyl. The second has the composi- 
tion HSO;°C,H,,O-OH and contains one acid and one phenolic 
hydroxyl. The third contains three sulphonic acid groups and at 
least one phenolic hydroxyl, and has the formula (HSO )3"CjH,0,-0H, 
but the exact number of phenolic or alcoholic hydroxyls and the 
existence or non-existence of a ketonic group have still to be ascer- 
tamed. The fourth compound contains one or several hydroxyl- 
groups and one or several phenolic groups, but is very difficult to 
purify, and its composition has not yet been definitely ascertained. 

The author regards these results as conclusive proof of the presence 
of a benzene nucleus in the terebene-group. The formation of 
phenols by the combination of the hydroxyl of sulphuric acid with 
a benzenoid nucleus has not been observed before. C. H. B. 


Constituents of Quassia amara, L., and Picraena excelsa, 
Linds. By F. Massure (Arch. Pharm. [3], 28, 147—171).—The 
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coarsely-powdered drug Quassia amara was digested three times 
with 50 to 60 per cent. alcohol, the liquids mixed and treated with a 
little freshly-burnt magnesia, a little acetic acid added if necessary to 
produce a slight acid reaction, and the solution filtered, after which the 
alcohol was expelled at the lowest possible temperature. The aqueons 
solution thus obtained was warmed gently in an open dish, and the 
water was replenished from time to time, so as to get rid of all 
alcohol. On cooling, the separated resin was removed, and the liquid 
repeatedly shaken up with chloroform. From the separated chloro. 
form solution, the chloroform was distilled off, and the residue treated 
with a mixture of absolute alcohol and ether; this was evaporated and 
the residue was dissolved in absolute ether, which, on slow evapora- 
tion, gave crystals of quassiin, which further treatment with ether 
and alcohol rendered quite pure. This process insures the isolation 
of the bitter principle actually existing in the plants, and avoids the 
formation of decomposition-products. Repeated recrystallisation of 
the product led to the separation of four compounds differing in their 
solubilities and melting points. The melting points were 210° to 211°, 
215° to 217°, 221° to 226°, and 239° to 242°. The first and last com- 
pounds could not be further examined owing to the lack of material; 
but the former agrees with the quassiin obtained by first boiling the 
wood with water as in Christensen’s extraction method, and in 
crystalline form and melting point is the same as that observed by 
Wiggers, and by Oliveriand Denaro. Quassiin, melting point 215° to 
217°, on analysis gave C3;HyOjio. and that with melting point 221° 
to 226° gave Cs;HsO. The bitter principle picrasmin, obtained as 
above from Picraena excelsa, melted at 206° to 208° and was a 
mixture of two varieties melting at 204° and at 209—212° respec- 
tively. Some commercial crystalline material was purified, and the 
two varieties were readily isolated ; that melting at 204° was found 
to have the formula C,;HyO,) whilst the other gave Cy HO. It is 
probable that quassiin and picrasmin are not identical but form two 
series of homologous compounds. To elucidate this point, some of 
the decomposition-products of picrasmin were studied. Hydrochloric 
acid in a closed tube with picrasmin produced picrasmic acid; the 
barium salt of this acid was analysed and showed the acid to be 
bibasic ; its formation may be thus represented C3,;HywO,(COOMe): + 
2HCl = C3,HwO.COOH), + 2MeCl. Zeisel’s reaction, in which 
picrasmin is treated with fuming hydriodic acid in a current of 
carbonic anhydride, shows that three methoxyl-groups are present, 
but only two of these were attached to carboxyl, as shown by treat- 
ment with hydrochloric acid. Quassiinic acid, CyH Oj, obtained by 
Oliveri and Denaro, and picrasmic acid, C,;HyOy +5H,0, obtained 
by the author, strengthen the view of the non-identity of quassiin 
and picrasmin. J. T. 


Action of Acids on Litmus. By J. E. Marsu (Chem. News, 61, 2). 
—Attention is drawn to the fact that concentrated and Nordhausen 
sulphuric acids, glacial acetic acid, dry propionic, butyric, and valeric 
acids do not redden dry litmus paper; it is therefore inferred that 
the conversion of blue into red litmus requires the presence of water. 
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The reddening of litmus by strong nitric acid is attributed to the 
decomposition of the organic matter with the liberation of water. 
D. A. L. 

Preparation and Properties of certain Pyrrolidone-deri- 
vatives. By O. Kiintine (Ber., 23, 708—713).—In addition to the 
compounds described in his previous paper (Abstr., 1889, 1211), the 
author has now succeeded in obtaining certain new pyrrolidone- 
derivatives by the action of ethylamine on the cyanhydrin of ethyl 
levulinate, and has also prepared the amide of 2-methylpyrrolidone- 
9-carboxylic acid. The latter is formed by adding 2-methylpyrrilidone- 
2-carbonitrile to well-cooled sulphuric acid, allowing the mixture to 
remain for a few hours, then pouring it into water, neutralising with 
sodium carbonate, and evaporating to dryness. The residue is ex- 
tracted with alcohol, and the morganic matter removed by repeated 
evaporation to dryness and extraction with alcohol. The amide, 
CH, CH, 
CO-NH 
of stellate aggregates of slender needles which melt at 161°, and are 
very soluble in water, less so in alcohol, and insoluble in ether. The 
corresponding acid and its salts could not be obtained in the crystal- 
line form. 

The action of ethylamine on the eyanhydrin of ethyl levulinate was 
allowed to take place under the same conditions as that of aniline 
(loc. cit.), and the resulting nitrile, which could only be obtained as 
an oil, added to cooled concentrated sulphuric acid. The 1-ethyl- 


CH,°CH, 
d O_NEt> CMe-CONH,, thus 
formed was separated and purified in the manner described above. 
It crystallises from alcohol in needles or prisms which melt at 183°, 
and dissolve readily in water and alcohol, but not in ether. 
1-Ethyl-2-methy lpyrrolidone-2-carboarylic acid, 
CH, CH, 
éo-nEi> Me COOH, 
is best prepared by boiling the pure amide with a slight excess of 
caustic potash solution, and after concentrating the solution, adding 
the requisite quantity of acid. The liquid is again evaporated, and 
the residue extracted with alcohol, the evaporation and extraction 
repeated several times, and the acid finally crystallised from benzene. 
It forms stellate aggregates of vitreous needles, and sometimes, on 
slow evaporation, separates in long, dendritic crystals. It melts at 
123°, and is very readily soluble in water and alcohol, less so in hot 
benzene, and still less in ether. The salts of the acid could not be 
obtained crystalline. 
1-Ethyl-2-methylpyrrolidone-2-carbothiorylamide, 


CH,: CH, 
bo. NE,> CMeCSNEs, 


is obtained by passing hydrogen sulphide through an alcoholic 
solution of the above nitrile, to which a little ammonia has been 


>CMe-CONH,, forms white, crystalline crusts, consisting 


2-methylpyrrolidone-2-carboay lamide, 
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added. It crystallises from alcohol in short, white, lustrous prisms 
which melt with decomposition at 176°. 

The amidowime of this series is obtained by boiling the foregoing 
thiamide with equivalent quantities of hydroxylamine hydrochloride 
and sodium carbonate ; it crystallises from water in slender needles 
or small plates, which are readily soluble in water and alcohol. 

From the results shown in this and the previous paper, it appears 
that the stability and power of crystallisation of the nitriles, amides, 
and acids are greatest in the compounds derived from aniline, and 
least in those derived from ammonia, those derived from ethylamine 
occupying an intermediate position. H. G. C. 


Pyridines: their Relation to Quinoline, Isoquinoline, and 
the Alkaloids. By A. Epincer (J. pr. Chem. [21], 41, 341—359).— 
The author has sought to arrive at the constitution of the bases 
obtained by the action of moist silver oxide and of alkaline hydrox- 
ides on alkylpyridyl halegen-compounds, by comparing their more 
stable and more easily purified double compounds. 

When benzylpyridyl platinochloride, (C;NH,C,;H;).,H,PtCh, is 
precipitated in aqueous solution, it is anhydrous and melts at 221° 
(uncorr.); but when it is precipitated in alcoholic solution, it melts at 
199° (uncorr.), and contains } mol. alcohol of crystallisation. Both 
forms are slender needles, and are insoluble in water and alcohol. 

When benzylpyridy] chloride is treated with silver oxide and water 
under ether, the aqueous solution of the base obtained gives an anhy- 
drous platinochloride melting at 220° (uncorr.), and identical with 
the above. A dark-red, crystalline carbonate was obtained when 
the aqueous solution of the base was saturated with carbonic anhy- 
dride and evaporated. The hydrochloric acid solution of the base is 
not precipitated by ammonia. 

When the saponification is performed with potassium or sodium 
hydroxide, the platinochloride is most easily obtained from an alco- 
holic solution; it then melts at 199° and contains $ mol. alcohol of 
crystallisation. The platinochloride obtained from aqueous solution 
darkens without melting at 290°, and contains 12 mols. H,0. The 
base gives no carbonate, and is precipitated by ammonia. 

The paper concludes with some remarks on the constitution of 
pyridine, quinoline, and isoquinoline. A. G. B. 


Pyridine-derivatives from Propaldehyde-ammonia, and Prop- 
aldehyde. By E. Diirxorr and H. Gérrscn (Ber., 23, 685—693).— 
When a mixture of propaldehyde-ammonia and propaldehyde, in the 
proportion of 1 mol. of the former to 2 mols. of the latter, is heated 
in a sealed tube for six hours at 205—210°, a reddish-brown oil is 
formed, consisting chiefly of bases belonging to the pyridine-group. 
The reaction which here takes place is of a character similar to that 
occurring between aldehyde-ammonia and paraldehyde under similar 
conditions (Abstr., 1887, 1314). The secondary bases were separated 
from the crude oil by treatment with potassium nitrite in hydrochloric 
acid solution, and the residual mixture of tertiary bases separated by 
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20 fractionations into two chief fractions boiling at 197—199° and 
219—221° respectively. 

The first-named fraction, after being purified by conversion into 
the mercury double salt, yielded a colourless base, boiling at 
198—199° (corr.) under 763°5 mm. pressure, and agreeing in almost all 
its properties with the parvoline obtained by Waage and Hoppe 
(Abstr., 1884, 172 ; 1889, 120); it has, however, a feeble, not unpleasant 
odour, the coneine-like smell observed by Waage and Hoppe being 
probably due to an admixture of secondary bases. The crystallo- 

raphic examination of the platinochloride, C,Hi3N,H,PtCh, agrees 
well with that of Waage’s parvoline platinochloride; it forms fairly 
large, monoclinic crystals melting at 189°, readily soluble in hot, 
sparingly in cold water. The two bases must, therefore, be identical. 
The auwrochloride, C,H,,N,HAuCl, and the mercury double salt, 
C,H,;N,HC1,3HgCl., described by Hoppe as oils, were both obtained 
crystalline, and melt at 81—82° and 117—119° respectively. 

On very moderate oxidation with potassium permanganate, the base 
yielded an acid which could not be obtained free from potash, but 
which, from the analysis of its platinochloride, must be a dimethy!- 
or ethyl-pyridinemonocarboxylic acid. It melts at 150—151°, and its 
platinochloride, which crystallises with 1 mol. EtOH, separates from 
alcohol in slender needles which are very soluble in water and 
gradually decompose at 260°. 

By the further action of potassium permanganate, parvoline yields a 
methylpyridinedicarboxylic acid, which is also formed in small quan- 
tity in the preparation of the foregoing acid; hence the latter must be a 
dimethylpyridinecarboxylic acid, and the parvoline itself a dimethy!- 
ethylpyridine. As the methylpyridinedicarboxylic acid here obtained 
is identical with that formed by the oxidation of Diirkopf and 
Schlaugk’s parvoline, it is probable that the side-chains occupy the 
2:3: 5 positions, which is confirmed by the fact that on complete 
oxidation of Waage’s parvoline with warm potassium permanganate, 
carbodinicotinic acid, C;NH(ACQOH),, is obtained. It forms hard, 
spherical, crystalline aggregates, melts at 318°, and forms an acid 
ed salt which crystallises in rosette-like aggregates of small 
plates. 

These facts show that Waage’s parvoline agrees in almost all its 
properties and reactions with the parvoline previously obtained by 
the authors from propaldehyde-ammonia and paraldehyde. The 
latter differs from Waage’s base only in its boiling point (188°) and in 
the crystallographic properties of its platinochloride. The lower boil- 
ing point may have been caused by some impurity, or may be different 
according to the different methods of preparation (compare A-picoline). 
A fresh preparation of the platinochloride gave crystals agreeing in 
properties with those of Waage; but as the crystals previously 
measured were no longer in existence, the possibility of dimorphism 
1s not excluded. A further proof of their identity is found in the 
fact that Diirkopf and Schlaugk’s base gives on reduction a parpevo- 
line identical with that described below. 

The secondary base, isolated from the crude oil by means of its nitroso- 
compound, is a colourless, mobile liquid, which boils at 176—177°, 
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and has a penetrating odour resembling that of decaying hay. It has 
a sp. gr. of 0°8474 at 20° (water at 4° = 1), and a molecular volume 
of 143°3. The analysis shows its formula to be C,Hi.N, which has 
been confirmed by a determination of its vapour-density. It is 
identical with the hydro-base obtained by the reduction of both 
Waage’s and Diirkopf and Schlaugk’s base, and is, therefore, a par. 
pevoline. It forms a hygroscopic hydrochloride and hydriodide, 
whilst platinum chloride, gold chloride, and picric acid give oily pre. 
cipitates. The cadmioiodide, (C,H, N,HI1).CdI., crystallises in white, 
sparingly soluble needles which melt at 120—130°. 

The fraction of the original oil boiling at 219—221° was purified 
by conversion into the platinochloride, and forms a colourless oil 
which boils at 216—217° (uncorr.), is unaltered in air or light, and 
has likewise the composition of a parvoline, C,H,,;N. Its platino. 
chloride, C,H,;N,H,PtCl,, forms yellow, sparingly soluble needles or 
prisms, which do not melt at 270°; the aurochloride, C,H;;N,HAuCl,, 
crystallises in slender, lemon-yellow needles melting at 138—140°, 
and the mercurochloride separates from water containing hydrochloric 
acid in long, lustrous spangles, or well-developed crystals, probably 
belonging to the monoclinic system. The base, on oxidation, yields 
acids which are being further examined. H. G. C. 


Action of Quinoline on Copper Sulphate. By E. Borspacu 
(Ber., 23, 924—925).—The basic salt which is precipitated when a 
concentrated solution of copper sulphate is shaken with quinoline has 
the composition 2CuSO,3Cu(OH), + 4H,0, and not 3C,H;N,2CuS0, 
+ H,0, as stated by Lachowicz (Monatsh., 10, 884). F. S. K. 


Action of Phenylhydrazine on Ethyl Thiacetoacetate. By 
K. Bucuka and C. Spracusr (Ber., 23, 847—855; compare this vol., 
p. 28).—Thiophenylmethylpyrazolone, x: cmd] 1S, is formed 
when a glacial acetic acid solution of phenylhydrazine (2 mols.) is 
gradually added to a cold glacial acetic acid solution of ethyl thioaceto- 
acetate (1 mol.) ; on keeping, the base separates in yellow crystals, 
and can be purified by converting it into the crystalline hydrochloride. 
It can also be prepared by gradually adding a chloroform solution of 
sulphur dichloride to a well-cooled chloroform solution of phenyl- 
methylpyrazolone, and decomposing the salt which is produced. It 
crystallises from alcohol, benzene, or acetic acid in small, colourless 
plates; the crystals in all cases retain some of the solvent, which is 
slowly given off on exposure to air, but quickly at 100°. It decom- 
poses at about 183°, but without melting; it is soluble in alkalis and 
in baryta-water, and it forms stable salts with strong acids. The 
hydrochloride, CoHisN,SO,,HCl, separates from alcohol in colourless 
crystals containing 1 mol. of alcohol. When the base is warmed 
with excess of phenylhydrazine, it is converted into phenylmethyl- 
pyrazoloneketophenylhydrazone, small quantities of di-phenylmethyl- 
pyrazolone being also formed. It is, doubtless, identical with the 
compound prepared by Michaelis and Philips (this vol., p. 582) by 
treating phenylhydrazine with ethyl thioacetoacetate in cold glacial 
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acetic acid, and to which they assigned provisionally the composition 
CoH2 ONS. F. 8S. K. 


Brominated Derivatives of 1-Phenylpyrazole. By L. Baterano 
(Gazzetta, 19, 128—134).—1-Phenylpyrazole is obtained by heating a 
solution of epichlorbydrin (50 grams) in benzene (150 grams) with 
phenylhydrazine (120 grams) for eight to nine hours, and distilling 
off the benzene. The residue is mixed with sulphuric acid 
(400 grams containing 10 per cent. acid), distilled in a current of 
steam, and the ethereal extract of the distillate freed from ether and 
redistilled. The yield is 58 per cent. 

1-Phenylbromopyrazole, C;N.H,BrPh, is prepared by adding a solu- 
tion of bromine (11°] parts) in concentrated acetic acid (20 parts) to 
a very cold solution of 1-phenylpyrazole (10 parts) in acetic acid 
(10 parts), allowing the mixture to remain for an hour, and precipitating 
with water. The yield is theoretical. It crystallises from boiling 95 per 
cent. alcohol in large, white, lustrous needles, melts at 80°5—81° 
(corr.), and boils at 293—296° with partial decomposition. It dis- 
solves in alcohol, ether, benzene, and chloroform, especially when 
warmed, but it is insoluble in water. It has feeble basic properties, 
and dissolves in concentrated sulphuric, hydrochloric, and acetic 
acids, but it is reprecipitated unaltered on diluting the solution. 
Hydroxyl cannot be substituted for the bromine in this compound 
by the action of potassium hydroxide, nor can a hydrocarbon radicle 
be introduced by Fittig’s or by Friedel and Craft’s method. It has 
also been ascertained that only one of the three possible isomeric 
1-phenylbromopyrazoles is formed by the above process, and that the 
substitution of bromine for the hydrogen-atom takes place without 
any intermediate additive product being formed. 

The platinochloride, (C;N;H.BrPh),.,H,PtCl,,1[H,0, forms minute- 
pointed, orange-coloured prisms which decompose at 160—170° with- 
— melting. It is decomposed by water and slowly on exposure to 
the air. 

1-Phenyldibromopyrazole, C;N.HBr.Ph, is obtained by adding bro- 
mine (14°5 grams) dissolved in acetic acid (15 grams) to a solution of 
l-phenylbromopyrazole (20 grams) in acetic acid (170—180 grams), 
and precipitating with water after the lapse of a few hours. The 
yield is about 93 per cent. The dibromo-derivative crystallises from 
alcohol in large, soft, white, lustrous, flattened needles, melts at 
83°5—84° (corr.), dissolves in hot alcohol and benzene, sparingly in 
cold alcohol and is insoluble in water. It is more feebly basic than 
the monobrominated derivative, dissolving in concentrated sul- 
pharic acid, but only sparingly in fuming hydrocbloric acid and in 
glacial acetic acid. On mixing hydrochloric solutions of 1-phenyldi- 
bromopyrazole and of platinic chloride, a platinochloride is obtained 
in minute, bright-yellow needles which decompose on drying in the 
air. 

1-Phenyltribromopyrazole, C;N,Br;Ph, is prepared by boiling a 
solution of either the mono- or the dibromo-derivative in acetic acid 
or chloroform with the theoretical amount of bromine. It crystallises 
from alcohol in groups of slender, silky, colourless needles, melts at 
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106°5—107 (corr.), and is moderately soluble in alcohol, ether, and 
chloroform when heated, but only very sparingly in the cold. It is 
insoluble in water, dissolves with difficulty in concentrated sulphuric 
acid, and is almost insoluble in fuming hydrochloric acid. 
S. B. A. A. 

Action of Acid Chlorides on 1-Phenylpyrazole. By L. Bat- 
BIANO (Gazzetta, 19, 134—141).—1-Phenylacetylpyrazole, C,N,H,AcPh, 
is obtained by heating 1-phenylpyrazole (]0 grams) and acetic chloride 
(40 grams) at 140—150° for eight hours in a sealed tube. The pro- 
duct is freed from acetic chloride by distillation, nearly neutralised 
with a hot solution of sodium carbonate, and extracted with water; 
on cooling, phenylacetylpyrazole separates out. It crystallises from 
dilute alcohol in small, opaque, white needles, which melt at 
121°5—122°5° (corr.) to a faintly-yellowish liquid. It is soluble in 
methyl] alcohol and in ethyl alcohol. especially on warming, only mode- 
rately in hot water, and very sparingly in cold. It is not sensibly 
altered by boiling for an hour with a 25 per cent. solation of potassium 
hydroxide. The ketonic nature of this compound is evident from the 
formation of an oxime and a hydrazone. 

1-Phenylacetylpyrazoleorime, C;N,H,Ph'CMe:NOH, is obtained by 
boiling a solution of phenylacetylpyrazole (1 mol.) and of hydroxyl- 
amine hydrochloride (1 mol.) im methyl alcohol with an aqueous solu- 
tion of sodium carbonate (1 mol.) for four or five hours. The product is 
filtered, evaporated on the water bath, and the residue extracted with 
boiling alcohol. On cooling, the oxime crystallises out in spherical 
groups, consisting of minute, white needles ; it softens at 105°, and 
melts at 129—131° to a yellowish liquid; on resolidifying, it forms a 
glassy, transparent mass. It is soluble in alcohol, especially on 
warming, very moderately so in hot water, and very sparingly in cold 
water. It dissolves in concentrated hydrochloric acid, and on boiling 
the solution, it is split up into phenylacetylpyrazole and hydroxylamine 
hydrochloride. 

1-Phenylacetylpyrazolephenylhydrazone, C;N,H,;Ph:CMe:N,HPh, is 
prepared by mixing a hot alcoholic solution of phenylacetylpyrazole 
(1 mol.) with a hot, aqueous solution of phenylhydrazine hydrochloride 
(1 mol.) and sodium acetate (1 mol.). It crystallises from boiling 
alcohol acidified with acetic acid in small, slender, yellowish needles 
which dissolve in hot alcohol, and melt with decomposition at 
142—144°. On boiling with hydrochloric acid, it splits up into 
phenylacetylpyrazole and phenylhydrazine hydrochloride. 

1-Phenylbenzoylpyrazole, C,;N,H,BzPh, is prepared by heating 
phenylpyrazole (10 grams) and benzoic chloride (40 grams) in a 
sealed tube at 240—250° for 10 hours. The product is made slightly 
alkaline with aqueous sodium carbonate, filtered hot, and extracted 
with hot alcohol. On cooling, phenylbenzoylpyrazole crystallises out 
in slender, lustrous, white needles which melt at 122—123 (corr.). 
It is soluble in hot alcohol, very moderately so in hot water, and very 
sparingly in cold water. The ketonic nature of this compound is 
likewise shown by the formation of an oxime and a hydrazone. 

1-Phenylbenzoylpyrazolephenylhydrazone, C;N,H,Ph-CPh:N,HPh, is 
prepared like the corresponding acetyl-derivative; it crystallises 
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frum alcohol in small, yellowish-white needles, melts with decomposi- 
tion at 138—140°, and dissolves in hot alcohol, but not in water. On 
boiling with hydrochloric acid, it is split up into 1-phenylbenzoyl- 
pyrazole and phenylhydrazine. 

1-Phenylbenzoylpyrazoleoxime, C;N,H,Ph-CPh:NOH, prepared like 
the corresponding acetyl-derivative, crystallises from alcohol in lus- 
trous, nacreous lamin, softens at 148°, and melts at 152—154°. It 
dissolves in alcohol, but is almost insoluble in cold water. Prolonged 
boiling with hydrochloric acid splits it up into 1-phenylbenzoylpyrazole 
and hydroxylamine. 

The experiments described confirm the analogy between pyrroline 
and pyrazole-derivatives. S. B. A. 


Two Pyrazolebenzoic Acids. By L. Batstano (Gazzetta, 19, 
119—128 ; compare Abstr., 1887, 1054; 1889, 1215). Parapyrazole- 
benzoic acid, C;N,HyCsHyCOOH [C,N.H,;: COOH = 4:1), is ob- 
tained when paratolylpyrazole (6 grams) is dissolved in a dilute 
solution of potassium hydroxide, and gradually added to a solution of 
potassium permanganate (12 grams) in water (200 c.c.). As soon as 
the liquid is decolorised, the unaltered pyrazole is distilled off in a 
current of steam, the residue filtered, precipitated with dilute sul- 
phuric acid, washed, and thoroughly dried. The acid crystallises 
from absolute alcohol in small, faintly-yellowish needles, and melts 
at 264—265° (corr.) to a reddish-yellow liquid. It is almost insuluble 
in cold water, dissolves very sparingly in warm water or cold alcohol, 
and only moderately in warm alcohol, ether, or acetic acid. It 
dissolves in concentrated sulphuric acid and in fuming hydrochloric 
acid, being precipitated again unaltered on diluting the solution. 
The hydrochloric solution gives no precipitate with a concentrated 
acid solution of platinic chloride. Its boiling alcoholic solution, after 
treatment with sodium and with sulphuric acid, gives no coloration 
either with potassium dichromate or with ferric chloride. 

The ethyl salt is obtained by adding twice its volume of absolute 
alcohol to the hydrochloric solution of the acid, saturating with 
hydrogen chloride, and after some time expelling the excess of alcohol 
and hydrochloric acid, saturating the residue with sodium carbonate, 
and extracting with ether. The ethy] salt crystallises from hot alcohol 
in yellowish-white needles, or in shining, unctuous plates; it melts at 
61—62° (corr.), and dissolves in alcohol and in ether, especially on 
warming. It does not take up hydrogen when its alcoholic solution 
is treated with sodium, &c., but the acid (m. p. = 264°) is re- 
produced. 

The sodium salt, CyH;N,0,Na, crystallises from dilute alcohol in 
small, white, anhydrous needles, grouped together in spherical masses, 
which are very soluble in cold water, but less so in dilute alcohol. 

The barium salt forms small, anhydrous, white, unctuous lamine 
having a silky lustre, it is moderately soluble in hot water, less so in 
cold. With caleium chloride and zinc sulphate, the sodium salt 
also gives precipitates soluble in hot water, whilst the precipitates 
with lead acetate, mercuric chloride, silver nitrate, and copper 
sulphate are insoluble. 
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Orthopyrazolebenzoic acid, C,H,N.C,HyCOOH [C,N.H; : COOH = 
2:1), is obtained by the oxidation of orthotolylpyrazole in the way 
already described for the para-compound. It crystallises from boiling 
50 per cent. alcohol in large, bright-yellow, prismatic needles, which 
have a vitreous lustre and melt at 138°5—139° (corr.) to a bright 
yellow liquid. It is soluble in warm water, alcohol, and ether, and 
sparingly in cold water, it dissolves in fuming hydrochloric acid, but 
no precipitate is obtained on diluting the solution, or on adding 
platinic chloride; it likewise dissolves in concentrated sulphuric acid. 
It does not take up hydrogen when its boiling alcoholic solution is 
treated with sodium, &c. 

The ethyl salt is obtained by digesting a solution of the acid in 95 
per cent. alcohol with one-third its volume of concentrated sulphuric 
acid for three to four hours at 50—60°. After remaining for some time, 
the solution is diluted with water, saturated with sodium carbonate, 
and the oil which separates out is extracted with ether. When 
pure, it is a yellow oily liquid, which boils at 308—310° (in 
vapour) and remains liquid at —10°. It is soluble in alcohol and 
ether, but not in water; it does not take up hydrogen on treating its 
alcoholic solution with sodium, but the free acid is reproduced. The 
barium salt forms crystalline incrustations, consisting of superposed 
flattened prisms, the crystals are hard, anhydrous, and readily soluble 
in water. The sodiwm salt is very soluble in water, and the solution 
gives with silver nitrate and with mercuric chloride a deposit of small, 
white crystals soluble in hot water, but no precipitate with either 
calcium chloride, copper sulphate, lead acetate, or zine sulphate. 

From the above experiments, it appears that bisubstituted phenols 
in which one hydrogen-atom is displaced by a carbazotic nucleus 
behave similarly to other bisubstituted phenols, the para-compounds 
having higher melting points than the ortho-compound, &c. The 
author considers that the inability of the pyrazole in these compounds 
to form pyrazoline by hydrogenation indicates that this property is 
dependent upon the position and character of the other substituting 
radicle. S. B. A. A. 


Oxidation of Orthophenylenediamine. By O. Fiscuer and E. 
Hepp (Ber., 23, 841—847; compare Abstr., 1889, 499).—Diamido- 
phenazine hydrochloride has the composition C,H) N,,HCl + 3H,0, 
and not C,,H,.N.O,2HCl + 5H,O, as stated by Wiesinger (Abstr., 
1884, 1322). The sulphate, (C,2HioN;)2,H,SO, + 3H,0, forms crystals 
very like those of anhydrous chromic acid; Wiesinger’s formula for 
this compound is also incorrect. 

Diformyldiamidophenazine, C,\,HN,O., prepared by boiling the 
diamido-compound for several hours with sodium formate and con- 
centrated formic acid, is a reddish-yellow compound, very sparingly 
soluble in water, alcohol, benzene, ether, &c. 

A quinoxaline of the composition C,Hig.N, is formed when an 
alcoholic solution of diamidophenazine is boiled with benzile for 
14 hours, glacial acetic acid then added, and the mixture boiled again 
for an hour. It crystallises from toluene in shining, reddish-brown 
plates, decomposes when heated, and dissolves in concentrated 
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sulphuric acid yielding a deep blue solution, the colour of which 
disappears on adding water. The formation of this quinoxaline 
proves that diamidophenazine is an orthodiamido-compound, so that 


it has the constitution CH.< [> CHANEL), [(NH,), = 2:3]. 


Dihydroxyphenazine, C,,H,N.O., is formed, with liberation of 
ammonia, when diamidophenazine is heated at 200° with concentrated 
hydrochloric acid; the reddish-brown, crystalline salt obtained in 
this way is decomposed with dilute soda, and the base purified by 
converting it into the sulphate. It crystallises from dilute alcohol in 
reddish-yellow needles with } mol. H,C, and loses its water at 100°, 
but only very slowly. The sulphate, (C,,zHsN,O0,)2,H,SO, + 2H,0, 
erystallises well from dilute sulphuric acid. The diacetyl-derivative, 
CieH,.N.0,, crystallises from hot benzene in yellowish plates, melts at 
230°, and is only a feeble base. 

The compound obtained by Hiibner and Frerichs (this Journal, 
1876, ii, 309; and Abstr., 1878, 143) by treating orthophenylene- 
diamine with cyanogen iodide, is diamidophenazine, and has not, 
therefore, the composition C,,H,.N,. 

The hydrochloride, C\.H,,N;,HCl, separates, on cooling, in red 
crystals, when orthophenylenediamine (1 mol.) is heated with benzene- 
az0-2-naphthylamine hydrochloride (1 mol.) and alcohol (10 parts) at 
160°; it crystallises from hot alcoholic hydrochloric acid in slender, 
garnet-red needles, and dissolves in warm water with an orange-red 
coloration, but is gradually decomposed when the solution is boiled. 
The free base, C\jsHiNs, crystallises from boiling alcohol in shining 
plates or slender, yellow needles, melts at 264°, and is’ insoluble in 
water and alkalis, and only sparingly soluble in benzene, ether, and 
cold alcohol, the solutions showing a yellowish-green fluorescence ; it 
dissolves in concentrated hydrochloric acid and in sulphuric acid with 
a green coloration. The platinochloride, (C\sHiN;)2,H2,PtCh, crystal- 
lises in slender, red needles, and is only sparingly soluble. The 
aurochloride, CijsHyNs,HAuCh, crystallises in yellowish-red plates, 
and is rather sparingly soluble in water and alcohol. The acetyl- 
derivative, C,.H,;N;0, separates from glacial acetic acid as a light 
yellow, crystalline powder, and is very sparingly soluble in acetic 
anhydride. 

When the compound CyH,,N; described above is heated for some 
hours at 180—200° with concentrated hydrochloric acid, it is decom- 
posed into ammonia, and the hydrochloride of a base of the composi- 
tion C,,H,N.O. This base crystallises from alcohol in reddish needles; 
it has also the properties of a phenol, and dissolves in hot diiute soda, 
yielding a reddish-yellow solution from which it is precipitated on the 
addition of dilute acetic acid. When distilled with zinc-dust, it yields 
naphthaphenazine (m. p. 142°), so that the compound obtained from 
orthophenylenediamine and benzeneazo-a-naphthylamine is «-amido- 
a-naphthaphenazine, NH C<, i> C.H,, analogously constituted 

6t44 
to the eurhodine, C,;H,,N3, obtained by Witt from orthamidoazo- 
toluene and a-naphthylamine. F. S. K, 
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Nitro- and Chloro-derivative of @-Methyl-és-hydroxyquin- 

azoline. By H. Denorr (J. pr. Chem. [2], 41, 368).—Nitro-p- 
, : ' C(OH) , . 

methyl-é-hydroayquinazoline, NO, CoHs< Nome) is obtained by 
adding anhydracetylorthamidobenzamide to red fuming nitric acid; 
it crystallises from alcohol as a yellow powder; it is an acid. — Its 
methyl-derivative forms short, almost colourless needles melting at 165°. 

When anhydracetylorthamidobenzamide is heated with phosphorus 
pentachloride at 170°, a substance C,H,CljN, is obtained; this 
crystallises from.alcohol in slender, white, felted needles, and melts at 
124—125°. With potash, it yields a compound, C,H,Cl,;N,0, which 
erystallises in yellow prisms melting at 206—2U7°.. The ethyl- 
compound of this last.substance crystallises in lustrous, white needles 
melting at 75°. A. G. B. 


y-Coniceine, Conyrine, and Inactive Coniine.. By E. Lett. 
mann and W. O. Mij.ter (Ber., 23, 680—684),—The coniceine pre- 
viously described by Lellmann (Abstr., 1889, 901) has proved to be 
identical with the y-coniceine obtained by Hofmann from coniine, 
bromine, and soda (Abstr.,, 1885, 562), the difference in the 
boiling points of 20° previously noticed being due to a slight impurity 
present in Lellmann’s base; the latter, when purified by means of the 
stannochloride, boils ike y-coniceine at 173°. A direct comparison 
of specimens.obtained. by both. methods also afforded complete proof 
of their identity. 

In the previous paper it was left undecided which of the following 
formule represents y-coniceine, 
CH< Gy NED CCHsCHMe, or CHi< Gq yy >C.CH-CHMe, 
A compound of the first constitution should, on dehydrogenisation, 
readily yield propylpyridine, whereas the formation of this.base could 
hardly be explained by the second formula. The authors therefore 
distilled the stannochloride of y-coniceine with zinc-dust, and purified 
the crude distillate by dissolving it in hydrochloric acid, extracting 
the non-basic portions with ether, adding excess of alkali, and distilling 
in a current of steam.. The distillate was again dissolved in hydro- 
chloric acid, and a little sodium nitrite added, and any nitrosamine 
formed removed by ether, the solution being then again made alkaline 
and distilled. In order to identify the base, it was converted into the 
platinochloride, the crystallographic examination of which gave results 
agreeing with those obtained by Ladenburg for propylpyridine platino- 
chloride (Annalen, 247, 20). The melting point was, however, found 
to be 172°, whereas Ladenburg found 159—160°.. The authors, there- 
fore, prepared a specimen of the platinochloride by Ladenburg’s 
method, and found in this case also the melting point 172°, As this 
compound was investigated with great care by Ladenburg, the platino- 
chloride must exist in two isomeric forms of different melting point, 
which, however, differ only very slightly in their crystallographic pro- 
perties. The properties of the free base agree well with those given 
by Ladenburg and Hofmann for propylpyridine, and there can, there- 
fore, be no doubt as to its identity with this compound, from which it 
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follows that y-coniceine has the first of the formule given above. 
This result also renders it probable that the secondary piperideine 
bases obtained by Ladenburg in a similar manner from a-methyl-, 
a-ethyl-, and a-isopropylpiperidine have a corresponding constitution. 

y-Coniceine appears to be also formed, together with conyrine, by 
the distillation of coniine hydrochloride with.zinc-dust. 

When ¥-coniceine is reduced with tin- and hydrochloric acid, it is 
readily converted into inactive coniine. Its. boiling point was found 
to be 165—166°, whilst its hydrochloride meltedat.213°,whereas Laden- 
burg found the ‘melting point to be 202—203°. It appears that the 
treatment with tin and hydrochloric acid exerts.a, purifying influence 
on the base, as dextre-coniine. hydrochloride, for-which the authors, 
in agreement with Ladenburg, found the melting point 218°, after 
treatment with these reagents melted at 221°. H. G. C. 


By-product from the Synthesis of Cocaine.. By C. Lieser- 
MANN and F. Greset (Ber., 23, 926—929).—A direct comparison of 
the compounds of the base described by the authors as methylcocaine 
(this vol., p. 647) with those of Einhorn and Marquardt’s dextro- 
rotatory cocaine (this vol., p. 646) has shown that the two bases are 
very probably identical. The nitrates of both compounds have the 
same solubility in water, namely, 1°55 in.100 at 20°. Dextrorotatory 
cocaine, purified by means of the nitrate, melts at about 43—47°; 
the hydrochlorides of the two bases also melt within about 3° of one 
another. 

Dextrorotatory benzoylecgonine hydrochloride, prepared from 
dextrarotatory cocaine, is identical with the compound prepared from 

“methylcocaine ;” both substances form rhombic crystals.a:: b:¢ = 
08361 : 1 :-0°5184. 

The nitrates of dextrorotatory benzoylecgonine and “ methyl- 
cocaine ” are equally soluble in -water (about 1-1 in 100 at 19°). The 
methyl-derivative of “ methylcocaine”’ melts at the same temperature 
(145°) as the methyl-derivative of dextrorotatory ecgonine, and both 
have the same rotatory power... F, S. K. 


Aricine.. By H. Moissan and E. Lanprin (Compt... rend., 110, 
469—471).—The alkaloid! which. was discovered by Pelletier and 
Coriol-was obtained from the bark known as Arica or Cusco quinquina. 
The bark used by.the authors contained 3-0 to 3:5 per-cent. of the 
alkaloid, a.proportion much larger than that found by. previous investi- 
gators. It; was roughly powdered, mixed with 10 per cent. of; lime 
and 1Q,per cent. of sodium hydroxide solution of 40%, and the -mixture 
partially dried on a water-bath. It was then exhausted with ether, 
and the ethereal solution mixed with dilute sulphuric acid, which pre- 
cipitated aricine sulphate. The sulphate was dissolved’ in boiling 
water, and the alkaloid precipitated with ammonia and purified by 
repeated recrystallisation from alcohol. It has the composition 
CxsHgN20,, as stated by Gerhardt and by Hesse, melts at 188—189°, 
and is insoluble in water, but dissolves in alcohol (1 part in 100 at 15°, 
and 9 parts in 100 of the boiling solvent), and in ether (3 parts in 100 


at 15°), 
38h2 
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Its rotatory power in alcoholic solution is [alp = —58° 18’, and in 
ethereal solution [«]p = —92° 30’. Contrary to the usual statements, 
the hydrochloride is optically active, its rotatory power having a sign 
opposite to that-of the bases, [2]p = +14° 30’ in an alcoholic solu- 
tion. 

Aricine is distinguished from ‘its isomeride cusconine by its melting 
point and rotatory power. The quantity of bark used was so great 
that 2 kilos. of aricine were obtained. The product was identical 
in properties with the aricine isolated by Pelletier. C. H. B. 


Action of Resorcinol on Egg Albumin. By J. Anpeer (Chem. 
Centr., 1890, i, 324; from Arch. path. Anat., 119, 191—192).—If a 
drop of egg albumin is allowed to fall into a saturated solution of 
resorcinol, the drop of albumin, at first transparent, becomes gradually 
opaque, and finally white like a hailstone. It gradually falls through 
the liquid, lengthens itself out to a band, becomes broader and broader, 
finally reaching the bottom. It has the appearance of a bacterio- 
logical culture. If the liquid is now shaken, it falls to the finest 
powder, and is so disseminated in the ‘froth that it appears to have 
dissolved. The same effects are produced however dilute the egg 
albumin may be. J. W. L. 


Reactions of Albumoses and Peptone. By R. Nevmersrer 
Zeit. Biol., 26, 324—347).—The various reactions (biuret reaction, 
precipitation by nitric and other acids, and by ammonium sulphate 
and other salts) of the products éf proteolysis are described and com- 


pared with one another (compare Abstr., 1888, 509, 516). State- 
ments made by other observers in relation to their delicacy and 
applicability are reviewed and criticised. 

The term tryptopkan is suggested for the substance which is formed 
during pancreatic digestion from proteids, and which gives a reddish- 
violet coloration with broniine. W. D. H. 


Proteinchrome and Proteinchromogen. By E. SrapeLmMann 
(Zeit. Biol., 26, 491—526).—It has been known since the researches 
of Gmelin, Bernard, and others of :the earlier physiologists that on 
tryptic digestion a substance is formed from proteids which gives with 
chlorine, or better.with bromine (not-with iodine), a reddish-violet 
coloration. Other methods of decomposing proteids, such as putre- 
faction, barium hydroxide, and strong (5 per cent.) sulphuric acid, 
give rise to many substances, among which this hitherto unnamed 
material is to be found. It is not formed-during gastric digestion. 
Krukenberg (Verhandl. physik. med. Ges. Wiirzburg, 18) and Hemala 
(Chem. Unters. wiss. Med., von C.,F. W. Krukenberg, Heft 2) have 

reviously investigated this substance, and Nencki (this Journal, 
1875, 479) considered that:it\was ,probably identical with naphthyl- 
amine, a view which'Hemala-showed to be untenable. Neumeister 
(preceding abstract) has recently suggested the name tryptophan for 
it; the name here suggested is that of proteinchromogen for the 
original substance, and of proteinchrome for the coloured material 
formed on the addition of chlorine or bromine. 

Proteinchromogen dialyses through parchment paper, will not dis- 
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solve in ether or chloroform, is non-volatile; andiis-destroyed at 100°. 
It is precipitable by silver nitrate, and causes reduction of this salt 
in the cold. The pigment itself. (proteinchrome) is soluble in the 
digestion fluid, and is soluble in ether and in chloroform, the solutions 
showing a well-marked absorption-band at D.. The halogens appear 
to be in a state of chemical combination with: the organic radicle. 
Impure nitric acid destroys iti Many of these facts were previously 
described by Krukenberg, who considers that the substance is not a 
proteid, but a member of the indigo-group. 

Proteinchromogen is-stated by Neumeister to be soluble in amyl 
alcohol, and can thus be isolated. In the present research, amyl 
alcohol was not found to be at all « suitable reagent to employ for 
this purpose. In fact no method was found which would satisfac- 
torily separate it from peptone, with which, in diffusibility and many 
of its reactions, it agrees closely, and from the amido-acids. The 
preparation of proteinchrome by the use of 90 per cent. alcohol (for 
full details the original memoir must be consulted) met with better 
suceess. Its colour and other reactions show that it is not identical 
with naphthylamine. When dissolved in ether, it shows a well-marked 
absorption-band in the green (68—93); when dissolved in alcohol, 
the band does not appear until after the addition of sodium hydroxide ; 
after treatment with various reagents, and in different solvents, the 
spectroscopic appearances differ, the measurements: being given in 
detail. 

Elementary analysis of several specimens gave the following per- 
centage results :— 


N. | Br. | 8. C. H. O. 


10°99—11 “92 | 19 °77—23 16 ‘adie 48 *12—51 °34 | 4°45-—5°28 | 8 03—12 -00 


From these numbers it is- calculated that the percentage composition 
of proteinchromogen is: C, 61°02; H, 6°89; N, 13°68; 8, 4°69; and 
O, 13°71. 

Proteinchromogen is not formed from anti-products of digestion, 
but only from the hemi-group (hemi-peptone). It is thus a sub- 
stance which must be classed with Jeucine, tyrosine, and similar 
materials formed during pancreatic digestion. Its reactions and 
general composition seem to point to its being a proteid, or a sub- 
stance allied to a proteid; its high percentage of sulphur quite 
excludes the view that it belongs to the indigo-group. - 

. D. H. 


Melanin. By J. Branpu and L. Preirrer (Zeit. Biol., 26, 348— 
376).—The pigment of melanotic tumours has been previously in- 
vestigated by Berdez and Nencki (Abstr., 1888, 976), and by Moérner 
(Abstr., 1887, 168). In the present research, the material was ob- 
tained from a patient who died of melano-sarcoma of the liver. 
Details of the clinical history of the case and antopsy are briefly 
given. 
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. The pigment was separated from the proteids of the tumour by 
the method of Berdez and Nencki, and was found to be insoluble in 
most reagents ; concentrated mineral acids dissolve it slowly in the 
cold, more quickly when warmed; iron is then found in the acid, 
showing that it has decomposed the pigment. In concentrated alkalis 
in the cold it is almost insoluble; on the application of heat, it dis- 
solves with the formation of a sulphide of the alkali. Dilute potas- 
. sium hydroxide (1 per cerit.) dissolves it slightly, forming a dark-red 
solution. It is precipitated from this solution by a solution of mag- 
nesium sulphate, or-of barium chloride, or by neutralisation. 

Specimens of the pigment submitted to elementary analysis gave 
percentage results which may be compared with the results of pre- 
vious observers in the following table :— 


Nencki'and Berdez. Moérner. 
Brandl 
and 
Insoluble in | Soluble in Pfeiffer. 
-acetic acid. | acetic acid. 


Phymatorusin. | 'Hippomelanin. 


. b. 
53 *48 ; 55°61 55°72 

4°03 ; 3°82 6°00 
10°55 i 10 ‘87 12°30 
10°67 ; 2°81 7°97 
- _— 0°07 
21°27 ’ 26°89 17°94 


The preparations made in the present research were, after removal 
of the iron, found to be free from ash. 

In agreement with Mérner, and in opposition to Berdez and 
Nencki, it is considered probable that melanin originates from heemo- 
gicbin ; during the course of the disease, as the tumour grew in size, 
the number of red corpuscles and the percentage of hemoglobin in 
the blood fell steadily. 

The urine of patients suffering from melanotic disease contains, as 
a rule, a dark pigment, or a chromogen (melanogen) which is con- 
verted into the pigment by oxidation. Many observers have con- 
sidered that this pigment is the same as that occurring in the 
tumours. The quantity of urine available for research in the present 
case was too small to make a thorough and systematic analysis. It, 
however, became dark-brown or black on exposure to the air, or by 
oxidising in other ways. With bromine-water, a minimal quantity of 
a brownish-black precipitate was obtained. Zeller has stated that 
this substance, which he calls bromomelanin, contains 16°6 per cent. 
of bromine (Langenbeck’s Arch. klin. Chirurg., 29, 245). An amyl 
alechol solution of the pigment separated from the urine gave two 
absorption-bands in the yellow-green and blue-green regions of the 


spectrum respectively, and, on ignition, yielded an ash that contained 
iron. W. Dz. H. 
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Neurokeratin. By W. Kiiune and R. H. Cairrenpen (Zeit. 
Biol., 26, 291—323).—Neurokeratin, the supporting framework of 
nervous tissue, may be separated from other constituents of that 
tissue by its extreme insolubility in various reagents; it is also 
unaffected by the gastric and pancreatic ferments. 

In the present research, the tissue was in some cases submitted 
to artificial digestion before, in-other cases after, the lecithin and 
cholesterin were removed by protracted extractions with alcohol 
and ether. Five specimens were thus prepared and subjected to 
elementary analysis, and the mean percentage result compared with 
those similarly obtained from keratin (prepared from hair) are as 
follows :— 

Cc ‘H. N. 8. 0. 
Keratin 49°45 ‘652 16°81 4°02 23°20 
Neurokeratin.. 5699 754 13°15 1°87 20°45 


A few estimations were made of the quantity of neurokeratin in 
various parts of the nervous system by weighing the residue of a 
weighed amount of the tissue after treatment with numerous re- 
agents in which the albumin, cholesterin, lecithin, nuclein, and other 
constituents of that tissue are soluble. The percentage amounts 
found were as follows :— 


. Nerve (brachial plexus) 

. Cerebellar cortex .........cce ss encccccecs 0°312 
3. White matter of cerebrum 

. White matter of corpus callosum .. 

. Cerebral cortex. .. 

. Nerve (brachial and sciatic) 

. White matter of corpus callosum 


The most noteworthy point in connection with these analyses is the 
remarkably high percentage of neurokeratin in white matter. 

Liver and kidney tredted in the same way only gave an imponder- 
able residue. 

The paper concludes with an account of the microscopic appear- 
ances of neurokeratin in the nerve-fibres before and after they had 
been treated with the various reagents used. W. D. H. 


Physiological Chemistry. 


Living “Motors and ‘the Theory of Heat. By R. Lezé (Ann. 
Agron., 16, 30—38).—The author draws a comparison between the 
useful effect of the food supplied to a working horse and that of the 
food consumed by heat engines, based on the following figures. The 
albuminoids of food are estimated to furnish 4,000 calories per kilo- 
gram on combustion; fats, 10,000 calories per kilo.; carbohydrates 
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and woody fibre, 4,000 calories per kilo. Taking a horse weighing 

700 kilos., and consuming per diem 7 kilos. lucerne hay, 10°5 kilos. 

maize, 3°9 kilos. bran, and 7 kilos. straw, the calorific value of the 
food will be (leaving the straw out of account)— 

calories. 

From albuminoids........5.....0. 2807 x 4,000 = 11,228 

» fatty matter 1:092 x 10,000 = 10,920 

carbohydrates and woody fibre 14000 x 4,000 = 56,000 


78,148 


There is thus expended on the horse 80,000 calories per diem, the 
same amount as is furnished by complete combustion of 10 kilos. of 
carbon. Such a horse will accomplish 2,700,000 kilogrammetres of 
work per day of 10 hours; and, admitting 1 kilo. of carbon per 
steam horse power per hour, the 10 kilos. of carbon burnt under a 
steam-engine will do the same. In the steam-engine, as in the horse, 
this is only one-thirteenth of the theoretical equivalent, namely, 
80,000 x 425 = 34,000,000 kilogrammetres. But with heat-engines 
there is the prospect of indefinite improvement in the duty, whereas 
there is no such prospect in the case of animals. Pursuing the 
comparison, the heat-engine works at an elevated temperature, the 
horse not above 38°, and its weight is only one-sixth to one-eighth 
that of the horse. Supposing the horse to lose 14,700 calories per 
day by radiation, there remains 58,950 disposed of in other ways, 
since the work accomplished only requires 6,350. This quantity of 
58,950 calories is partly used up in the phenomena of life and partly 
represented by unburnt fuel in the excretions. The heat correspond- 
ing with the carbonic anhydride expired, accounts for but a small part, 
about 4,400 calories. The combustion of the fuel is much less com- 
plete in the animal than in our furnaces; the reactions are more 
complex—more difficult to follow; the animal mechanism is so or- 
ganised that the falls of temperature are hardly sensible, and the 
equilibrium soon restored. In the heat-engine, the consumption of 
fuel is directly proportional to the work done, whereas the animal 
consumes fuel when doing no work. J. M. H. M. 


”? 


The Difference between Arterial and Venous Blood in 
different Blood-vessels. By F. Kriiczr (Zeit. Biol., 26, 452— 
490).—Previous researches on this subject are first epitomised. In 
the present research, the experiments were made exclusively on cats ; 
the results obtained being as follow :— 

1. The amount of dry residue and of hemoglobin in the blood of 
the carotid artery and jugular vein is the same. 

2. After the slightest passive congestion has occurred in any 
vascular area, both dry residue and hemoglobin are increased in the 
blood drawn from that region. 

3. The percentage of hemoglobin and of solid residue in the blood 
of the afferent and efferent vessels of the liver is usually different, 
but no constant relation exists between the two. 

4. The blood of the larger mesenteric vein is poorer in both total 
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solids and hemoglobin than that of the portal vein and of the splenic 
vein. 

5. The blood of the splenic vein is generally richer in hemoglobin 
and in solid residue than that of the arterial blood. There are occa- 
sional exceptions to this rule. The amount of fibrin in arterial and 
venous blood is approximately equal. The specific gravity of the 
defibrinated blood is sometimes higher in the splenic vein, sometimes 
in the artery. The specific gravity of the serum is, on the contrary, 
always higher in the artery than the vein; the same is true for the 
solid residue. 

6. Hemoglobin appears to be both formed and destroyed in the 
spleen. 

o The blood of the renal vein is poorer in both hemoglobin and 
solid residue than the arterial blood. The amount of fibrin is also 
less in the blood from the kidneys than in arterial blood. The 
dry residue and specific gravity of both defibrinated blood and of the 
serum of the venous blood from the kidney is always smaller than in 
that from arterial blood. There appears to be little doubt that blood 
pigment is destroyed in the kidneys. 

The hemoglobin estimations were made by means of Hiifner’s 
spectrophotometer. W. Dz. H. 


The Permeability of the Red Corpuscles in relation to their 
Isotonic Coefficients. By H. J. Hamrvurcer (Zeit. Biol., 26, 
414—133).—When defibrinated blood is mixed with salt solutions of 
different concentration, and the corpuscles allowed to subside, it is 
found that there is for each salt a certain concentration when no 
hemoglobin is dissolved out from the red corpuscles, while a saline 
solution of less concentration becomes tinged with the pigment. The 
mean of these two limits was found to give numbers identical with 
the isotonic coefficients of H. de Vries (Pringsheim’s Jahr. wiss. 
Botanik, 14, Heft 4). 

The salt solutions in which the corpuscles lose their pigment are, 
in water-attracting power, far inferior to the serum in which they 
are contained. It is, therefore, necessary to add at least 50 per cent. 
of water, after admixture with the defibrinated blood, before the cor- 
puscles allow their pigment to be removed. Thesalt solutions which 
have the same water-attracting power as the serum are designated 
isotonic, with one higher than that of the serum, hyperisotonic, with 
one lower, hypisotonic. 

The present experiments were performed on the blood of the ox, 
horse, and pig; and the substances investigated were solutions of 
potassium nitrate, magnesium sulphate, sodium chloride, sodium 
sulphate, cane-sugar, dextrose, and diluted serum: the results ob- 
tained may be summed up as follows :— 

1. That the blood corpuscles of defibrinated blood are exceedingly 
permeable by salts. 

_2. That after the addition of isotonic, hyperisotonic, and hypisoto- 
nic solutions of salts, sugar, and serum to defibrinated blood (which 
is diluted with water before the admixture), a passing out of certain 
constituents of the corpuscles into the surrounding medium occurs ; 
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this takes place in such a manner that the water-attracting power of 
neither undergoes any change, or in other words in isotonic propor- 


tions. W. D. Hz. 


Blood of the Aplysie. By L. Cuténor (Compt. rend., 110, 
724—725).—The blood from the heart of Aplysia depilans has a 
distinct rose colour, due to the presence of 0°636 per cent. of an 
albuminoid which is precipitated by alcohol, acids, mercuric chloride, 
and the usnal reagents. Its colour has no relation to the presence of 
oxygen, and it seems improbable that it plays any part in respiration. 
When the blood is dialysed, or exposed for a long time to air, it 
decomposes spontaneously, part of the albuminoid remaining in solu- 
tion and part separating in a white, flocculent form. This albuminoid 
is distinct from hemocyanin and may be called hemorhodin. If the 
blood is concentrated in a vacuum and heated, it becomes opalescent 
at 58°, and seems to coagulate completely at about 70°. 

The blood of Aplysia punctata is quite different, and contains 
1:77 per cent. of a perfectly colourless hemocyanin which is not 
affected by air and coagulates at about 76°. This albuminoid probably 
plays no part in the absorption of oxygen. C. H. B. 


Presence in Chyle of a Ferment which destroys Sugar. By 
R. Lépine Compt. rend., 110, 742—745).—The removal of the pan- 
creas of a dog was followed by intense diabetes, the ratio of sugar to 
urea rapidly increasing and becoming as high as 233: 100. The in- 
jection of chyle into the jugular vein caused a very marked reduction 
in the amount of sugar, the ratio of sugar to urea, four hours after- 
wards, being 24: 100. After atime, however, the diabetes returned. 
A similar, but smaller, reduction in the quantity of sugar was caused 
by the intravenous injection of malt diastase. The addition of chyle 
to al per cent. solution of glucose kept at 38° caused a decided re- 
duction of the amount of glucose in the liquid. 

From these facts, the author concludes that the chyle contains a 
ferment which destroys glucose, and that one of the functions of the 
pancreas is to provide the body with this ferment, and thus prevent 
the abnormal accumulation of glucose. Diabetes seems to be a con- 
sequence of an insufficient supply of the ferment. C. H. B. 


The Formation and Fate of Glycogen. By W. Pravusnirz (Zeit. 
Biol., 26, 377—413).—The experiments described were made on 
hens; a period of four days’ hunger was found sufficient to reduce the 
quantity of glycogen in the body to a minimum. As starch was 
found to be almost indigestible, the animals were then fed on a 
known quantity of cane-sugar, and killed a certain number of hours 
after feeding. The amount of cane-sugar which remained unaltered, 
or of dextrose into which it had been converted, in the alimentary 
canal was then ascertained; this amount subtracted from the dose 
given, gave the amount absorbed; the amount of glycogen in the 
whole body was then ascertained. 

An example of one of the numerous experiments performed may 
be taken as a sample of the data found. 
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Experiment 7.—After four days’ hunger, the hen lost 14°17 per cent. 
of its original weight. It was then fed with 24°35 gram of cane-sugar, 
and killed 48 hours afterwards. 

No sugar was fuund in the stomach contents: the feces contained 
1:5 gram, the animal had in its liver 0°022 gram of glycogen; the 
rest of the body, 0°484 gram of glycogen. The total glycogen 
(0°506 gram) corresponds to 0°534 gram of cane-sugar. 22°85 grams 
of sugar had therefore been absorbed, and of this 2°33 per cent. was 
found in the form of glycogen. The relation of glycogen to total 
body-weight (excluding feathers and intestinal contents) was 0048 : 
100. The relation of the hepatic glycogen to that in the rest of the 
body was 1 : 22. 

This experiment, on being compared with others of a similar kind, 
but differing from it in the length of time intervening between the 
feeding and the killing of the animal, shows certain results which are 
represented in the form of curves, and which may be briefly stated as 
follows:—The amount of total glycogen in the body, in the liver, 
and in the muscles, runs closely parallel to one another ; the maximum 
of glycogen formation as evidenced by the quantity found after 
death occurs 20 hours. after feeding ; the curves rise to this point, and 
then fall. This is is somewhat later than is stated by previous 
observers, and is certainly not coincident with the maximum of bile- 
formation. 

Some observers consider that the liver is the exclusive seat of the 
formation of glycogen; and that glycogen in the muscles and else- 
where is derived from the liver; other physiologists maintain that 
other cells besides liver cells may have a glycogenic function. In 
the present research it was found that the blood contains no trace of 
glycogen, so that if that substance is transported from the liver, it 
must pass in some soluble form. It is, however, considered probable 
that the liver is not the only seat of glycogenesis. 

The paper concludes with the results of a few experiments on what 
happens to the glycogen of muscles after death. It is maintained in 
opposition to Bohm (Pfliiger’s Archiv, 23, 44), that the muscle 
glycogen rapidly disappears after death. W. D. H. 


Absorption of Different Fats from the Alimentary Canal. 
By L. Arnscuink (Zeit. Biol., 26, 434—451).—It is very generally 
believed that fats with a high melting point are not so digestible as 
those which are liquid at the body temperature. The object of the 
present research was to put this question to the test of accurate ex- 
periment, feeding a dog with a weighed quantity of a fat, and ascer- 
taining the amount which is not absorbed, by analysing the feces. 

The following table gives succinctly the principal facts found :— 
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Composition. Feces, 


Amount 
of fat 
Fat given, Solid i Fatty not ab- 

fats acids — sorbed. 


per . per | cent. | } Per cent. 
cent. cent. . 


Stearin.. 
a ae 
Pig’s fat. 100 
Mutton } 100 
suet . 
Goose fat 50 
Olive oil. 50 
Mixture 
of stearin 
and 20 
almond 


ol J) 


This clearly shows that the melting point and the amount of fat 
absorbed vary in the way already supposed. The bearing of this on 
diet in cases of stomach disease is pointed out. W. D. H. 


Behaviour of Sulphur in the Organism, and the Detection of 
Thiosulphuric acid in Urine. By W. Prescu (Chem. Centr., 
1890, i, 405—406; from Arch. path. Anat., 119, 148—167).—The 
author has used Salkowski’s method for the detection of thiosulphuric 
acid in urine, which depends on the fact that if the substance is 
distilled with hydrochloric acid, free sulphur collects in the condenser, 
whilst hydrogen sulphide is evolved. When applying this test, the 
urine was tested for hydrogen sulphide first, and in its absence, any 
formation of hydrogen sulphide may be attributed to the presence of 
thiosulphuric acid. Another delicate test is to precipitate any thio- 
sulphuric acid as silver thiosulphate; the latter is decomposed on 
heating into silver sulphate and sulphide, the former being then 
tested for. The author could not detect the least trace of tiiosul- 
pharic acid in any healthy urine. Experimenting on himself on the 
effect of taking sulphur in the form of flowers of sulphur, he found 
that 73°5 per cent. was excreted as sulphuric acid, and that the re- 
mainder is absorbed for the formation of organic sulphur compounds. 

.W. Li. 

Composition of the Milk of the Bottle-nose Whale. By 
P. F. Franxtanp and F. J. Hampty (Chem. News, 61, 63).—The 
authors obtained the following results from a small sample of milk 
from the bottle-nose whale ; the numbers are per cent. :— 


Total solids (100—105 C.) 
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The ash is rich in phosphoric acid, and the fat contains a large pro- 
portion of difficulty saponifiable fat (m.p. 51°) presumedly spermaceti. 
D. A. L. 


Physiological Action and Optical Properties of Inorgenic 
Substances. By J. Brake (Zeit. physikal. Chem., 5, 217—220).— 
The author, in amplification of a former paper (<bid., 2, 769), here 
discusses the parallelism between the physiological action of inorganic 
substances and their optical behaviour, together with the factors of 
moment in determining these properties—namely, isomorphism, 
valency, and atomic weight. 

Substances of one isomorphous group have in general the same 
physiological action; in an investigation of 44 elements, the only 
exceptions to this rule (nitrogen and potassium), were found to be 
also exceptional with regard to their spectra and geveral optical 
activity. Within an isomorphous group, increase of molecular weight 
(or, more probably, of molecular volume) conditions increased physio- 
logical activity. The influence of valency is such as to determine 
the sphere of the action; thus bivalent elements act on a greater 
number of nerve centres than univalent elements, trivalent on more 
than bivalent, and so on. The author draws attention to the con- 
nection between the valency of hydrogen, oxygen, and nitrogen and 
the nature of their spectra. The above relations hold most strictly 
for electro-positive elements. J. W. 


Action of Related Chemical Compounds on Animals. By 
W. Gisps and H. A. Hare (Amer. Chem. J., 12, 145—152) —A con- 
tinuation of a research, for the first part of which see this vol., 
p. 280; experiments with the cresols form the subject of the present 
paper. These all act as sensory and motor paralysants. The ortho- 
and para-compounds act as stimulants to inhibitory processes; the 
meta-compound has no such influenee. The ortho-compound seems 
to be the more powerful inhibitory-stimulant of the two, and is the 
most powerful cardiac depressant.of the-:group. After orthocresol 
in this respect comes paracresol; :metacresol having little cardiac 
influence comparatively; thus, ortho-eresol kills when injected in the 
strength of 0°08 gram per kilo. of body-weight, paracresol in the 
dose of 0°1 gram per kilo., and metacresol when the amount equals 
0:15 gram per kilo. Metacresol seems to affect the vaso-motor system 
more than paracresol, but probably not more than orthocresol. Ortho- 
cresol and paracresol are grouped as inhibitory stimulants and 
cardiac depressants; orthocresol and metacresol as vaso-motor 
depressants. On the nervous system of the frog these compounds 
act as a paralysants in the same order as they act on the heart. 
Thus, of orthocresol 0°004 gram per kilo. of body-weight paralyses 
the nerves and causes death. Paracresol kills at 0°006 gram, and 
metacresol only at 0°044 gram per kilo. C. F. B. 


814 ABSTRACTS OF CHEMICAL PAPERS. 


Chemistry of Vegetable Physiology and Agriculture. 


Effect of Copper Salts on Elliptical Yeast. By A. Romer 
(Compt. rend., 110, 536—539).—Grapes from wines which had been 
treated with solutions of copper salts for the prevention of mildew, 
either did not ferment at all or fermented in consequence of the 
development of the species of yeast known as apiculatus. The ordi- 
nary elliptical wine-yeast did not develop. Direct experiments 
showed that 0°075 to 0°100 gram of copper in the form of sulphate 
per 1000 c.c. greatly retarded fermentation by elliptical yeast. It is 
highly probable, therefore, that the copper-~ salts will exert a: similar 
influence on the- sporulation of this yeast on the skin of the grape, 
but will not prevent the deposition of other yeasts through the 
agency of insects. 

The absence of elliptical yeast will not exert any marked influence 
in the case of common wines, but will be decidedly injurious when it 
is required to produce wines of fine bouquet. The use of copper salts 
should, therefore, be avoided as far as possible. C: i. B. 


The Fixation of Free Nitrogen. By Sir J: B. Lawns and'J. H. 
Ginsert: (Proc. Roy. Soc., 47, 85—118).—In a previous paper (Phil. 
Trans., 1889, 1—107) the authors discussed'the history and present 
position of the question of. the sources of the nitrogen of vegetation. 
The earlier Rothamsted results, as well. as. those of Boussingault, 
obtained under conditions which excluded the action of electricity 
and of microbes, pointed to the conclusion that tlie higher chloro- 
phyllous plants have not the power of taking up elementary nitrogen. 
It was concluded that atwospheric nitrogends.not a source of nitrogen 
in the case of gramineous, cruciferous, chenopodiaceous, or solaneous. 
crops, but with regard to the Leguminose it was admitted that there 
was not sufficient evidence to account for the whole of the nitrogen: 
taken up. Of the recent researches bearing on the subject; those of 
Heliriegel and Wilfarth (Abstr., 1889, 640; and Ber., butan. Ges., 7, 
138) were considered. the most conclusive, and in 1888 experiments, 
on similar lines to Hellriegel’s, were commenced at Rothamsted. The 
plants selected were peas and blue.and yellow lupins, but: only the 
peas gave very definite results. There were four pots, each with 
three pea plants, as follows :—No. 1, Washed sand (9 Ibs.), containing 
a little nitrogen (0°0027 per cent.), and: provided with the necessary 
ash constituents. Nos. 2 and 3. The same prepared sand seeded 
with soil organisms. No. 4. Garden soil from which the soil extract 
added to Nos. 2 and 3 was made. About five or six weeks after 
sowing, the plants of pots 2 and 3 acquired a darker colour than 
those of pot 1, and from this time the plants (pots 2 and 3) gained 
both in leaf surface and in number of leaflets, and maintained their 
brighter green colour. At the conclusion of the experiment it was 
found that the roots of all the plants had nodules, but that those of 
the plants of the seeded pots were much larger and more abundant 
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than those of pot 1. The fact that the plants of this pot had nodules 
at all is attributed to the impurity of the sand, and its not having 
been sterilised. The roots of the plants grown in garden soil showed 
comparatively few nodules, which were, moreover, smaller than 
those of the other pots. None of the plants flowered, owing to the 
lateness of the season. 

The following table shows the amount of dry produce (including 
roots), and the amount of nitrogen contained in it, as well as the 
nitrogen of the seeds sown, and, the initial and final nitrogen of the 
sand and soil :— 


Nitrogen 


At commencement. At conelusion. In 
plants, 
. nitro- 
In Tn. : gen in 
In | seeds = pro- ; initi seed 
sown. * | duce. 4 =], 


soil. 


grms. | grms. | grms. | grms. | grms. | grms. | grms. . | grms, 
Pot 1 10 *023 0 *0999|0 0293/0 -1292 0-10960° 0 °3918/0° 2626) 3° 9°63 
Pot 2 11 ‘7770 “0999/0 -0298)0 1297/0 0974.0 5361 0 °6335,0°50388) 4° 17°99 
Pot 3 11 °159 0 -0999)0 *0291/0: 12900-0848 0 * 4357 0 5205/0 °3915 : 14°97 
Pot os hee *9989)0° 0301 wheeet's "9989 0 ee *6299) 1° 21 ‘93 


\ 
| 
| 


The amount of nitrogen in the 25. c.c. of soil extract, added to 
pots 2 and 3, is so,small (0°790 milligram) that it need not be taken 
into account. Whilst the amount of dry produce was only slightly 
increased by the application of soil organisms, the amount of 
nitrogen was nearly doubled. With regard.to pot 4, the results indi- 
cating a gain of nitrogen are not to be considered as conclusive, 
owing to the difficulty of detecting slight changes in the amount of 
nitrogen in a large bulk of rich soil. This experiment was, in fact, 
intended more to compare the growth with that of the other pots, 
than for exact quantitative estimates of gain or loss. There is no 
evidence to show that either the sand or soil has taken up nitrogen 
on its own account, 

The experiments of the second season included peas, red clover, 
vetches, blue and yellow lupins, and lucerne. The sand used was a 
coarse, white sand, which was washed, and sufficiently, if not abso- 
lutely, sterilised, by heating for some days at nearly 100°. The 
necessary ash constituents mixed with an equal weight of calcium 
carbonate were added to each pot. There were four pots to each 
series. No, 1 contained the prepared sand alone; Nos. 2 and 3 the 
same sand, to which a soil extract was added, prepared from a lupin 
sandy soil for the lupins, and from a garden soil for all the rest. 
No. 4 garden soil, or for lupins the special lupin soil. The peas and 
vetches of the unseeded pots were very limited in growth, whilst 
those of the second and third pots grew luxuriantly, being taller even 
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than those grown in garden soil. On the other hand, the latter were 
more vigorous and produced flower and seed. The results obtained 
with yellow lupins were stili more striking. Whilst the plants of 
pot 1 barely appeared above the rim of the pot, those of pots 2 and 3 
were large, branched plants, the largest being 2 feet high, which 
flowered and seeded freely. The plants grown in the lupin soil were 
considerably smaller, which may be due to the fact that the lupin 
soil was much less porous than the sand of the other pots. The roots 
of all the plants (peas, vetches, and lupins) grown in sand without 
soil extract seeding were, like the plants, of very limited development, 
and were entirely free from modules; in pots 2 and 3, of each series, 
the root development was very great, and the roots showed an 
abundance of nodules. In the garden soil and the lupin soil the 
root development and nodule formation were much less. 

The blue lupins failed, with one exception, and the clover and 
lucerne are left for further growth. 

The results confirm those of Hellriegel and Wilfarth in showing 
the fixation of free nitrogen under the influence of microbe seeding, 
and the resulting nodule formation on the roots of the leguminous 
plants. Hellriegel agrees with the authors that the Leguminose utilise 
soil nitrogen, and he considers that the soil would be drawn on first, 
and that this source is supplemented by the elementary nitrogen of 
the air, brought into combination by means of the organisms; he also 
considers that there would be more or less fixation even with a soil 
rich in nitrogen. On the other hand, Vines (Annals of Botany, 2, 
386) found that the formation of tubercles and presumably also the 
fixation of free nitrogen, is much reduced by the application of much 
nitrate; and the Rothamsted experiments indicate that with a rich 
soil, there are far fewer nodules formed than with a sand containing 
but little nitrogen and seeded with soil organisms. 

Regarding the way in which the organisms, which, in symbiosis with 
the higher plants, bring about the fixation, much has yet to be learnt. 
The authors suggest the alternatives:—“(1.) That somehow or 
other, the plant itself is enabled, under the conditions of symbiotic 
life, to fix free nitrogen of the atmosphere by its leaves, a supposition 
in favour of which there seems to be no evidence whatever. (2.) That 
the parasite utilises and fixes free nitrogen, and that the nitrogenous 
compounds formed are taken up by the host. On such a supposition, 
the actually ascertained large gain of nitrogen by the leguminous 

lant growing in a nitrogen-free, but properly infected, soil becomes 
intelligible.” (Compare Bréal, this vol., p. 79; Marshall Ward, 
Proc. Roy. Soc., 46, 431; and Prazmowski, Landw. Versuchs-Stat., 
37, 162.) N. H. M. 


The Nitrogen Question. By A. Perermann (Bull. Stat. Agronom. 
Gembloux, No. 47, 1-17, 1890).—Yellow lupins were grown in vessels 
containing 1 cub. metre of washed, white sand (1400 kilos.). The air- 
dried sand contained 0-0400 per cent. of organic matter (with 0°0004699 
~d cent. of nitrogen) and 0-029 per cent. of nutritive mineral matter. 

he experiments were made in the open air; the rainfall and drain- 
age through the sand and the nitrogen in the rain and drainage were 
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determined. There were six vessels, as follows:—(1) Sand alone ; 
(2) sand with phosphatic slag and potassium and magnesium sul- 
phates; (3) sand and minerals as in (2), and soil extract containing 
organisms ; (4) sand and minerals with sodium nitrate (176°6 grams) ; 
(5) sand and minerals with ammonium sulphate (1375 grams); 
(6) sand and minerals with dried blood (225°7 grams). The amount 
of nitrogen applied to vessels 4, 5, and 6 was in each case the 
same (27°6 grams). 36 seeds of Lupinus luteus were sown on May 2, 
and on July 30 plants of all the six vessels were in flower. In No. 1 nine 
plants died; the rest were small, with small flowers. Those of 
Nos. 2 and 3 were nearly identical in appearance, and were much 
stronger and larger than those of No.1. The plants of vessels 4, 5, 
and 6 were much larger still, especially those of No. 6, which were all] 
the time superior to any of the others. The less favourable result 
with sodium nitrate is attributed to its greater solubility and its con- 
sequent removal to the lower part of the sand out of reach of the 
shorter roots. Nodules were found on the roots in all six vessels. 
The numerical results are shown in the following table :— 


Nitrogen. 


Dry 


abel In In In 


——— Derived 
P soil, | drain- 


In soil, from 


initial. 


duce. final. | age. ‘ air. 


grms. | grms. | grms. | grms. | grms.| grms. - | grms.| grms. 
‘ 68°4 | 0°8952 | 8°1648) 0°2290/0 3338) 6 5786 0 *3456) + 20310 

.| 236°5 | 4°8453 | 8°1648) 0 1764/0 °3337| 6 5786 — |0°3456 +5 -9286 
.| 223 5 | 4°6509 | 8-890} 0°2288/0 3393) 6 °5786 — |0°3456) + 65062 
.| 445 °0 | 8°0459 |11 °4268 19 0254/0 °3355| 6 °5786 | 27°600 |0 3456 + 3 °6384 
.| 447 °8 | 8°0416 |12°5146 12 8697/0°3285 6 5786 | 27-600 |0°3456|—1 4268 
809 °O |10 0044 |14°3276) 4 mane vrs 6°5786 | 27 ‘600 |0 °3456) —6 0034 


The results show that atmospheric nitrogen may, under certain 
conlitions, contribute to vegetable growth, as in a soil poor in nitro- 
gen and containing soil organisms ; and, further, that sodium nitrate 
is not, as sometimes supposed, injurious to lupins, but is highly bene- 
ficial. 

Nitrogen determinations made with root nodules show that these 
are richer in nitrogen tha» the rest of the plants to which they are 
attached. 

In view of the results obtained by other investigators, indicating 
that cereals which have no root nodules acquire nitrogen from the 
air, and that the soil in which they are grown also becomes richer in 
nitrogen, the author would guard against exaggerating the physio- 
logical réle of the tubercles. They cannot be the only cause of nitro- 
gen fixation, although their presence may explain why the intervention 
ot atmospheric nitrogen is most marked in the case of the Leguminose. 
_ Further experiments will be made to decide the question whether 
it is the combined or the elementary nitrogen of the air which is 
utilised. 4 N. H. M. 

VOL. LVIII. 374 
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Assimilation of Carbon by Green Plants. By E. H. Acroy 
(Proc. Roy. Soc., 46, 118—121).—Plants or shoots grown in a “cul- 
ture liquid” were deprived of starch by placing them in an atmo- 
sphere free from carbonic anhydride, and were submitted to the action 
of the following substances :—Acraldehyde, acraldehyde-ammonia, 
the compound of acraldehyde with sodium hydrogen suiphite, ally] 
alcohol, glucose, acetaldehyde, aldehyde-ammonia, glycerol, levulinic 
acid, calcium levulinate, cane-sugar, inulin, dextrins, soluble starch, 
glycogen, extract of natural humus, and the humus-like product of 
the action of alkalis on cane-sugar. The following results were ob- 
tained :—Starch is formed when “soluble starch” is supplied to the 
leaves, but not when it is applied to the roots. “ Extract of natural 
humus” forms starch when supplied to the roots, but not when sup- 
plied to the leaves. Glucose in 0°5 per cent. solution is more readily 
taken up when supplied to the roots than cane-sugar. The roots of 
plants can withdraw all the glucose from a 1 per cent. solution and 
remain healthy. The remaining substances did not produce starch. 
The author concludes that green plants cannot normally obtain carbon 
from organic substances, excepting carbohydrates ; that they have lost 
their power of using organic compounds as a source of carbon; and 
that if a compound of an aldehydic nature is formed as an inter- 
mediate product between carbonic anhydride and water on the one 
hand and glucose on the other, it can only be polymerised at the 
moment of formation. 7. & A 


The Diffusion of Alumina in Plants. By L. Ricciarpr 
(Gazzetta, 19, 150—160).—A fter giving a summary of the previous 
work on this subject, the author gives the following analyses, which 
were made with a view to trace the connection between the character 
of the soil and the amount of alumina absorbed by the plant, and to 
ascertain the distribution of the alumina in the parts of individual 
plants. 


(1.) Analyses of the Plants. Aluminia in 100 
parts of ash. 


Twigs of vine from strongly aluminous soil (Bari).......... 0°850 
' - calcareous ,, coee OCW 
- from moderately calcareous soil (Bari). -- 1°140 
Trunk and branches of “‘ manderin orange ” (Bari) . -. 0°218 
Peel and seeds of “ manderin orange” (Bari) 0-093 
” ” (Cava dei Tirreni)... 121 
Leaves of “ manderin orange” "022 
Entire fruit of prickly pear (Bari). . errr TT 063 
- me from Catania (4) .. enka we *092 
Phyllodes “ io (Bari) ... 148 
from Catania (4).. oe ce sees ‘167 
Dry husks of almond (Bari) . 00 ceneeeescccesenecnce 695 
»» nuts oe ee : 
Pulp of the siliqua of Ceratonia siliqua (Bari). 
from Catania (5).. 
Carob of Ceratonia siliqua (Bari) 
is (Catania) 
Tubacco leaves from Cava dei SMU ccccccccrcaccccccees 
Wee FERED 0 cc ce ccscescoccsecscceccccs $80eevesesneee 
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(2.) Analyses of the Soils.- 
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The soil in the neighbourhood of Bari, Ruvo, &., is formed by 
the disintegration of the marly clay (1), of a limestone belonging to 
the cretaceous formation (2), and of a ferruginous earth (3). 

The soil in the neighbourhood of Catania consists’ of the decom- 
posed lava of 1669 (4), and of the lava (5). The soil at Cava dei 
Tirreni consists of a mixture of the detritus of the Apennine lime- 
stones (6), (7), (8), with the volcanic rocks (9) and (10). 

From the above analyses, the author concludes that the assimilation 
of alumina doés not depend on the percentage contained in the soil, 
and that, generally speaking, alumina is most abundant in the trunk 
and branches of a plant, less so in the husks and seeds, and least of 
al] in the leaves. S. B. A. A. 


Organic Acids in the Sorghum Cane. By H. W. Witey and 
W. Maxwett (Amer. Chem. J., 12, 216).—Preliminary investigations: 
of the juice of the Sorghum cane have shown that it contains the 
following acids in the following order by proportion :—Aconitic, 
citric, malic, oleic, and formic acids, with decreasing amounts of 
tartaric, oxalic, and acetic acids, traces only of the last two being 
present. The authors are awaiting the next season in order to obtain 
a fresh supply of material. C. F. B. 


Function of Tannin in Plants. By M. Biscun (Chem. Centr., 
1890, i, 397—398; Jena. Zeit., 24, 11—60).—From investigations: 
conducted by the author, he draws the conclusion that tannin con- 
tinually disappears during the life of plants, and both from those cells 
such as young cork cells and those of the bark, which die rapidly, as 
also from those such as the roots of the triticum family, which have a 
longer term of life. Primary and secondary tannins behave not alto- 


gether differently, and these are not necessarily produced in a different 
372 
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manner. Tannin, like starch, appears to be formed just at those parts 
where there is an abundance of materials present necessary for its 
production. 

On the other hand, whilst starch is used by the plant for the 
further building up of its structure, there is no proof that tannin 
is put to this use. J. W. L. 


Tannin in Indian and Ceylon Teas. By D. Hoorer (Chem. 
News, 60, 311—312).—The tannin in various samples of tea wos 
estimated by precipitation with lead acetate, and the tabulated results 
indicate that the quantity present was not influenced either by the 
quality of the tea or by the altitude at which it was grown. Tannin 
constitutes the “strength ” of the tea, and, with 1 part of tea to 100 
of boiling water, about 30 percent. of the tannin in tea is extracted 


by water in 5 minutes, and about 50 per cent. in 10 minutes. 
D. A. L. 


Experimental Plots at Grignon in 1889. By P. P. Deniarain 
(Ann. Agron., 16, 1—29).—Potatoes.—Excellent results were obtained 
with Richter’s Imperator, which was tried against Van der Veer and 
Chardon, the best plots of each yielding 33,150, 28,450, and 
28,200 kilos. per hectare respectively. The starch contained in these 
crops amounted to 8,218, 5,498, and 5,234 kilos. respectively. The 
proportion of small tubers was 8 per cent. in Richter’s Imperator, 12 
in Chardon, and 13 in Van der Veer. The different sized sets pro- 
duced no sensible differences in the crops. The greatest profit was 
shown by.the plot not manured in 1890, but receiving 50,000 kilos. 
farmyard manure and 200 kilos. ammonium sulphate per hectare in 
the previous year. 

Sugar-beet.—The results obtained in 1889 with Vilmorin’s seed, 
bought directly, were superior to those obtained with the same variety 
of seed saved three generations ruuning at Grignon; contrary to the 
experience of the previous years—the respective mean yields were 
40,100 and 37,800 kilos. per hectare. Moreover, the superiority extended 
to the density of juice and percentage of sugar. The crops obtained 
with farmyard manure plus nitrate of soda were much larger than 
when it was omitted, and especially it was proved that at Grignon 
much better crops of sugar-beet are obtained when the farmyard 
manure is ploughed in in the autumn instead of spring. 

Wheat.—The square-head wheat, which usually resists well, was 
laid in 1889 at Grignon ; above all in the plots dressed with farmyard 
manure, and on strong soils it is recommended not to use this manure 
the same year, but at Grignon it may be, as a rule advisable. 

Forage Maize.—The highest crop reached 59,700 kilos. per hectare, 
whereas in previous years 70,000—80,000 have been obtained. Even 
on plots highly manured for years previously the maize did not this 
year profit by the accumulation of organic matter in the soil, the 
great dryness of the summer probably accounting for this. 

Oats—The variety “avoine des salines,” taken after sugar-beet, 
produced an average crop of 31°8 metric quintals per hectare; the 
variety “avoine géante a grappes” (giant cluster oat), 23°2 metric 
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quintals. On lea ground, the yields were 19°1 and 13'9 metric quintals 
respectively. J. M. H. M. 


Chemistry of the Truffle. By A. Cuatm (Compt. rend., 110, 
435—440; compare this vol., p. 659).—Truffles grown in soil con- 
taining 46°09 of calcium oxide contained 75 per cent. of water and 
25 per cent. of solid matter, the latter consisting of nitrogen 2°08 parts, 
non-nitrogenous organic matter 20°42 parts, and ash 2°50 parts. The 
ash contained only 7°5 per cent. of calcium oxide. 

Truffles grown in a highly ferruginous soil contained 74°9' per 
cent. of water and 25'1 per cent. of solid matter, composed of 4°10 parts 
of nitrogen, 2°80 parts of ash, and 18°20 parts of non-nitrogenous 
organic matter. The proportion of iron in the ash was normal; but 
although the soil contained only traces of phosphorus, the ash con- 
tained 23°15 per cent. of phosphoric anhydride. 

The ash of the truffle contains about 25 per cent. of phosphoric 
anhydride, 7 to 8 per cent. of calcium oxide, and 5 per cent. of ferric 
oxide, and these proportions are not materially altered’ by variations 
in the composition of the soil. Manganese is always present in 
minute quautity, and iodine and chlorine are also constant con 
stituents. 

The truffle forms a complete food, rich in nitrogen and in the organic 
compounds essential to animal life. The proportion of nitrogen is 
independent of the quantity of nitrogen in the soil. C. H. B. 


Absorption of Ammonia from the Air by Vegetable Soils. 
By T. Scutozsine (Compt. rend., 110, 429—434, 499—504).—The 
svils were exposed in a gallery, through which was drawn air pre- 
viously filtered through eloth. In order to determine the relation 
between the quantity of ammonia brought in contact with the soil 
under these conditions and the quantity which would have come in 
contact with it if it had been simply exposed to the air similar 
vessels containing sulphuric acid were exposed in the gallery, and to 
the open air. It was found that the quantities of ammonia absorbed 
were as 324 : 200, and hence it was necessary to make a. correction 
for the difference. 

Six non-caleareous soils, which had no power of absorbing free 
mtrogen, were exposed for 16 months, and during the summer were 
occasionally watered. In five cases there was a slight loss of ammo- 
niacal nitrogen, but in five cases there was a decided gain in nitric 
nitrogen, amounting to from 267 to 38° kilos. per hectare per 
annum. In one of the experiments the gain was much greater even 
than this. The results, when corrected for the ammonia contained 
in the suspended matter of the air, and for the difference of conditions, 
gave an absorption of 15°3, 23°6, 50°1, 22°4, and 20°5 kilos. respec- 
tively per hectare per annum. 

A soil containing 37 per cent. of calcium carbonate, a non-calcare- 
ous soil, and a subsoil gave respectively an increase of 90:1, 75°4, and 
66°4 kilos. per hectare per annum, and these numbers, when corrected 
(200/374), hecome 47°1, 39°2, and 34°4 respectively. 

Eight calcareous soils, containing from 2°1 to 11°15 per cent. of 
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calcium carbonate, all showed a slight increase in the amount of 
ammonia, and the increase in nitric nitrogen varied from 30°8 to 
46°5 kilos. per hectare per annum (corr.). 

The same soils exposed in a dry condition, fresh surfaces being 
exposed by raking up from time to time, absorbed about 0°130 gram 
of ammonia per kilo., but the increase in nitric nitrogen was very 
slight. 

The absorption of ammonia is greatest when the difference between 
the tension of the ammonia in the soil and that in the atmosphere is 
at a maximum, and is, therefore, greatest when the soil is moist and 
when nitrification converts the ammonia into nitrates as fast as it is 
absorbed. When the earth is dry, nitrification is suspended, and the 
Ammonia accumulates up to a certain point, beyond which the rate of 
absorption gradually diminishes. C. H. B. 


Vegetable Soils and Atmospheric Ammonia. By BertHetor 
(Compt. rend., 110, 558—560).—Vegetable soils usually evolve am- 
monia, but under certain conditions can absorb this gas from the 
atmosphere. The conditions under which the interactions become 
reversed are extremely complex, and cannot be regulated or 
defined. Corrections based on the amount of ammonia absorbed 
by a given superficial area of dilute sulphuric acid are not admissible, 
because the action of the acid is not reversible, and does not resemble 
that of the soil. A coefficient deduced from experiments of this kind 
is not generally applicable, because the absorption taking place in 
one locality may be more than counterbalanced by evolution which is 
going on at the same time in surrounding areas. Almost all investi- 
gators in this direction agree that the part played by atmospheric 
ammonia in the absorption of terrestrial nitrogen by plauts is very 
small, and that vegetable soils are one of the chief sources from which 
the atmospheric ammonia is derived. C. H. B. 


Remarks on the Observations of Berthelot on the Reactions 
between Vegetable Soil and Atmospheric Ammonia. By T. 
ScHLOESING (Compt. rend., 110, 612 —613).—Purely polemical. 


Composition of the Sea Mud in the New Alluvia of the 
Zuiderzee. By J. M. van Bemmeten (Landw. Versuchs-Stat., 37, 
239—256).—Analyses were made of the following soils :—(I.) The 
heavy clay from the former bay Y, which has been dammed in and 
cultivated. II. A lighter sea-clay, taken from the Zuiderzee, between 
Medemblik and the Island of Wieringen. III. Various samples of 
clay from the Zuiderzee. The following numbers show the per- 
centages in I and II, in the soils dried over sulphuric acid :— 


CaO. MgO. K,O. Na,O. Fe.0;. Al,0;. SiO, P,0;. 
I.573 226 259 $4113 S64 1410 525 017 
Il. 819 142 1:76 1:20 3:33 802 650 O11 
Cl. SOs. 8. Humus. Water. 
—_ —_ _ 6°93 4°85 
0°45 0°40 0°79 3°25 2-0 
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The amounts soluble in water, acetic, hydrochloric, sulphuric, and 
hydrofluoric acids, were determined, and are shown in tables. 

The various other samples analysed were from newly-deposited 
clay and sand layers. The amount of sand they contained varied 
from 25 to over 90 per cent., whilst the percentage of calcium car- 
bonate varied from 20 to 5. N. H. M. 


Composition of the Volcanic Soils of Deli and Malang, and 
the Clay Soil of Rembang. By J. M. van Bemmetun (Landw. 
Versuchs-Stat., 3'7, 257—278).—For the last 20 years tobacco culture 
in Deli (Sumatra) has continually developed, and an excellent pro- 
duce is obtained. Samples of tie soil, which is very fertile, were 
analysed, and the results compared with those obtained from the soil 
of Malang (Java) and that of Rembang, in Java, which formerly 
yielded excellent tobacco, but later gave a produce of bad quality. The 
results of analyses of two Deli soils are given, (I) a reddish-brown 
clay or loam, and (II) a gray soil, from near Medan. The volcanic 
clay from Malang (III and IV) is quite different from ordinary clay ; 
the weathered portion is yellowish-brown and plastic. The alluvial 
clay of Rembang (V) is brownish-yellow, and contains varying 
amounts of sand. The following are the analytical results given in 
percentages of the soils dried over sulphuric acid :— 


I. II. III. IV. Vv. 
0°78 0°81 3°55 3°77 1:19 
0°48 0°39 1:70 2°01 0°83 
0°38 0°47 — — — 
. 0°23 0°88 0°24 1:27 
0°57 1:13 0°50 0°65 
4°85 9°05 7°35 5°12 
12°82 25°20 11°40 12°87 
20°92 44°74 67°5 60°66 
trace 0°01 0°02 trace 
0:03 small small 0:06 
amount amount 
0°01 — -— — 
6°30 6°35 3°36 4°80 
ail 3°23 3°82 3°42 2°65 
Minerals. . . 48°54 3°16 — — 
or ; 0°12 0°20 0:19 013 
N. H. M. 


Analytical Chemistry. 


New Gas Balance. By F. Lux (Zeit. anal. Chem., 29, 13—18). 
~The apparatus is identical in principle with the original pattern 
(Zeit. anal. Chem., 26, 38, et seq.), the gas stream being passed con- 
tinuously through a globe attached to one arm of a balance, which, by 
its angle of deviation from the horizontal position indicates the weight, 
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and, therefore, density of the gas. The improvements now introduced 
consist of the use of an agate plane and steel knife-edge for the 
central support, a cylindrical arrestment, by which the beam can be 
held stationary in any position, and a rider by which the deviation 
from the horizontal can be reduced. M. J. S. 


Volumetric Estimation of Bromine in the Presence of 
Chlorine and Iodine. By N. McCuniocn (Chem. News, 60, 259— 
260)—The proposed method is only applicable in the absence of 
oxidising and reducing agents and of metals forming bromides in- 
soluble in dilute hydrochloric acid. It is an outcome of the method 
of titrating a hydrochloric acid solution of iodine or an iodide with 
standard permanganate until the free iodine is converted into colour- 
less monochloride as indicated by means of chloroform (Abstr., 1888, 
626), a method which in the present instance is applied to bromine 
and bromides to obtain a first approximate estimate of the amount 
present. The reactions involved in the new method are—l. The pro- 
duction of manganic chloride without the evolution of chlorine, by 
the action of hydrochloric acid on permanganate in the presence of 
manganous chloride, and the manganic chloride not being attacked 
by hydrocyanic acid. 2. The conversion of bromine or iodine or 
their hydracids into monochlorides by the manganic chloride. 
3. The decomposition by hydrocyanic acid of the compounds of 
chlorine, bromine, and iodine with one another, the result being that 
when permanganate is added in excess to a solution of hydrocyanic 
and hydriodic acid containing the required proportions of manganous 
chloride, hydrochloric acid, and hydrocyanic acid, cyanogen chloride, 
bromide, and iodide are ultimately produced at the expense of the 
manganic chloride first formed; consequently the amount of this 
salt reduced is a measure of the quantity of bromine or iodine pre- 
sent, and is ascertained by estimating by the iodine method the non- 
reduced manganic chloride remaining in the solution. Under the 
prevailing conditions, the accuracy of the method is affected neither 
hy the action of hydriodic acid on cyanogen bromide or iodide, nor 
by the spontaneous decomposition of the manganic chloride. The 
solutions required are permanganate (31-9 grains to 10,000 grains of 
water), potassium iodide (82°78 grains to 10,000 grains of water), 
chloroform, hydrocyanic acid (potassium cyanide solution, 600 grains 
of 95 per cent. salt to 13} ounces of water, acidified), and manganous 
chloride solution (} Ib. of crystallised salt to 4 ounces of water) con- 
taining 4 mols. of hydrochloric acid to every 3 mols. of the salt. All 
these reagents are purified to suit the requirements of the method, 
and whenever necessary are standardised under conditions similar to 
those to be encountered in their application. To make the estima- 
tion, the weighed bromide dissolved in 4 ounce of water is treated 
with excess of the standard permanganate (the quantity required 
having been approximately determined by the method already 
alluded to) and cooled to 55° F. The manganic hydrate is dissolved 
by adding about one-third of the volume of the solution of strong 
hydrochloric acid; excess of hydrocyanic acid is then added and the 
whole cooled. After half an hour the: solution is titrated with 
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standard iodide until nearly decolorised, and finally the excess of 
iodine is accurately determined by adding chloroform and titrating 
with permanganate. The bromine is calculated by taking the differ- 
ence between the amounts of bromine represented by total perman- 
ganate and iodine used. If iodine is also present, it would be 
included in this bromine, and must therefore be determined sepa- 
rately by the permanganate-hydrochloric method and allowed for. 
D. A. L. 


Estimation of Free Halogens and of Iodides in Presence 
of Chlorides and Bromides. By P. Leszau (Compt. rend., 110, 
520—522).—30 to 40 c.c. of carbon bisulphide and an equal volume 
of water is introduced into a flask holding about 200 c.c., and is 
mixed with a definite volume of the liquid to be analysed and a few 
drops of indigo sulphate solution. Standard bromine-water is then 
added drop by drop with vigorous agitation. The liberated iodine 
dissolves in the carbon bisulphide, and the upper layer of liquid re- 
mains blue until the whole of the iodine has been liberated. The 
slightest excess of bromine decolorises the indigo. The bromine solu- 
tion must be kept in a bottle with a glass stopper, and used from a 
burette with a glass stop-cock, and its strength must be determined 
frequently. 

Free halogens are best estimated by adding to the solution an excess 
of zinc powder and titrating the filtered liquid with standard silver 
nitrate. C. H. B. 


Volumetric Estimation of Sulphuric Acid. By A. Gawat- 


owsk1 (Zeit. anal. Chem., 29, 19).—The author reaffirms the accuracy 


of his method (Abstr., 1888, 751), which had been disputed. 
M. J. S. 


Detection of Thiosulphuric Acid in Urine. By W. Prescu 
(Arch. path. Anat., 119, 148—167).—See this vol., p. 812. 


Estimation of Phosphoric Acid in the Presence of Silica. 
By K. Preis (Listy Chem., 13, 153—154).—The author proves by 
numerous experiments that phosphoric acid may be estimated in the 
presence of pretty large quantities of silica (solution of soluble glass 
acidified with hydrochloric acid was employed), when the precipitate 
of ammonium phosphomolybdate is washed with pure, cold water. 
But as the liquid comes turbid through the filter towards the end, 
double filters should be used. B. B. 


Estimation of Total Phosphorus in Urine. By Cuappe.ie 
(J. Pharm. | 5), 21, 344—345).—10 e.c. of the urine is heated with 
5 c.c. of sulphuric acid during several hours, or until the liquid be- 
comes decolorised. The solution is diluted to 50 c.c., neutralised 
with sodium hydroxide, and precipitated with magnesium mixture in 
the usual way. J. T. 


Behaviour of Silica and its Compounds in Fused Micro- 
cosmic Salt. By J. Hirscuwatp (J. pr. Chem. [2], 41, 360—367).— 
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The insolubility of silica in fused microcosmic salt has long been 
recognised as a test for that substance. 

If microcosmic salt is fused on a platinum loop and heated to the 
highest temperature of the blowpipe flame for some time, it gradually 
becomes turbid from. the presence of crystals which, as seen magni- 
fied 400 times, are hexagonal pyramids; they are probably a sodium 
pyroborate, and evidently identical with the crystals obtained by 
Wunder (J. pr. Chem. [2], 1, 460). The possibility of mistaking 
these crystals for undissolved silica is obvious. 

A bead of fused sodium hexametaphosphate dissolved at a bright 
red heat 2°55 per cent. (of its original weight) of powdered rock crystal 
before it became turbid ; but this number is probably lower than it 
should be, for phosphoric acid is most likely lost during the heating. 
No pyrophosphate crystals could be detected in the bead, but trans- 
parent, spindle-shaped crystals were seen after it had cooled. 

Many mineral silicates, even in the form of splinters, dissolve com- 
pletely in the fused salt. A classification of such silicates is given 
according as they dissolve in the form of powder to a clear glass 
(1) after some time, (2) easily, (3) very easily. The experiments were 
made with the aid of the microscope. 

Many minerals free from silica remain undissolved in the fused 


salt. A. G. B. 


Detecting Metallic Silver in the Presence of Lead. By 
A. Jounstong (Chem. News, 60, 309).—The metallic bead obtained 
with fusion mixture on charcoal before the blowpipe, is dissolved in 
nitric acid, the solution nearly neutralised with sodium carbonate, and 
strips of copper and zinc immersed init. The silver is deposited on 
the copper and can be tested, whilst the lead separates on the zinc. 
T. P. Blunt points out in a letter (Chem. News, 61, 11) that a more 
rapid method of detecting silver is by adding a saturated solution of 
lead chloride to the solution containing the metallic bead dissolved in 
nitric acid. D. A. L. 


Impurities in Commercial Barium Carbonate. By R. Wrc- 
SCHEIDER (Zett. anal. Chem., 29, 20).—In a specimen from a well- 
known German maker, traces of zinc and iron were found. In 
another preparation, a not inconsiderable quantity of manganese was 
present. M. J. 8. 


Separation of Barium and Strontium. By R. Fresenius 
(Zeit. anal. Chem., 29, 20—28)—The author’s experiments fully 
confirm the statement of Schweitzer that the action of cold ammo- 
nium carbonate, or that of boiling potassium carbonate mixed with 
sulphate, on a mixture of barium and strontium sulphates is totally 
different from their action on the individual sulphates when separate. 
However varied the mode of treatment, part of the barium sulphate 
was converted into carbonate, whilst part of the strontium sulphate 
remained unattacked, the proportions varying according to the pre- 
ponderance of one or the other sulphate. Rose’s methods of separa- 
tion are therefore quite valueless. M. J. S. 
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Estimation of Zine in Blende containing Manganese. By 
W. Srant (Chem. Centr., 1890, i, 297; from Berg. Hutt. Zeit., 49, 
5—6).—The solution of blende in nitric acid is concentrated, and 
potassium chlorate is added as long as the green vapours of chlorous 
anhydride are evolved; the manganese being thus peroxidised. The 
mixture is boiled, diluted carefully with water, rendered ammoniacal, 
and filtered. The manganese and the greater portion of the lead 
are thus separated, and the remainder of the latter may be pre- 
cipitated by ammonium phosphate. This precipitate must be 
dissolved in nitric acid, and reprecipitated in order to obtain all the 
zinc in solution, after which its quantity is determined by means of 
a standard solution of sodium hydrosulphide. J. W. L. 


Sensitive Test for Certain Impurities in Mercury. By G. 
Gore (Chem. News, 61, 40—41).—Pure mercury was treated with 
minute but known quantities of amalgams prepared from the same 
mercury, and the effect of these mixtures on electrolytes was observed 
by means of an ordinary astatic torsion galvanometer of 100 ohms 
resistance, 0°00013258 volt being the minimum degree of E.M.F. 
required to visibly move the needles. The results were as follows, the 
numbers being parts of mercury to one of the foreign metal :— 


Electrolyte consisting of 


Metal added. 


1 grain HCl or H,SO, in 
120 c.c. water. 


10 grains KCl in 120 c.c. 
water. 


Magnesium 


ET cnebabesen ie we 
Onlenitime .0.s2ccccce 
Eee 


Copper 


ere 


110,274,000,000 
104,950,000,000 
184,828,432 
38,900,000 
15,484,375 
9,762,300 
5,651,149 


13,430,858,806 
18,084,482,758 
10,404,225 
8,831,632 
1,640,160 
1,621,000 
1,050,341 


905 79 


= s — 


This forms a delicate means of detecting impurities of this class in 
mercury; some mercury containing all the above metals was found 
to produce no deflection of the needle after a second distillation. 

D. A. L. 

Volumetric Estimation of Iron in-Ferrum Reductum. B 
A. Partueit (Chem. Centr., 1890, i, 495—496; from Apoth. Zeit., 5, 
55).—The author has applied the following method to the estimation 
of the iron in ferrum reductum, on the supposition that it consists of 
a mixture of metallic iron and magnetic oxide of iron, and the results 
are satisfactory. 

1 gram ferrum reductum is dissolved in a 200 c.c. flask with 
40—50 c.c. of sulphuric acid (1 : 5). Potassium permanganate 
solution is now added drop by drop until the solution is just coloured, 
any slight excess being reduced by the addition of a minute quantity 
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of sugar. The solution is now diluted to the mark, and 50 c.c. 
(=0°25 gram ferrum reductum) added to a solution of 2 grams of potas- 
sium iodide, and finally a few c.c. of hydrochloric acid. After 
remaining an hour at the ordinary temperature, the free iodine is 
estimated by titration with decinormal sodium thiosu]phate, starch 
being used as indicator. Ferrum pulv. is treated in the same way. 
The total percentage of iron is obtained from the number of c.c. of 
sodium thiosulphate used, and that of metallic iron is obtained by the 
use of the formula :— 


% = 208" _ 60-5, 
P 


where p = weight of substance in grams, m = c.c. sodium thio 
sulphate. J. W. L. 


Analysis of Chrome-Iron Ore. By R. Fresentusand E. Hintz (Zeit. 
anal. Chem., 29, 28—35).—The following method was adopted with 
success for a very refractory ore containing 61 per cent. of chromium, 
28 per cent. of iron, and 9 per cent. of combined carbon and graphite. 
About 5 grams of the mineral, placed in a porcelain boat, is gradually 
heated in a stream of dry chlorine, in a hard-glass tube, connected 
with a Péligot’s tube, a Woulff’s bottle, and two more Péligot’s tubes 
in succession, all of which contain water. The heat is so regulated 
that most of the ferric chloride condenses in the tube. When cold, 
the receivers are exchanged for a fresh Péligot tube containing water, 
the chlorine is displaced by carbonic anhydride, and then dry 
hydrogen passed through, while the boat and the sublimate are 
gently heated, to reduce part of the chromic chloride to chromous 
chloride, and thus render it soluble. After cooling, the contents of 
the boat, consisting of carbonaceous matter, graphite, slag, particles 
of unattacked chrome ore, manganous chloride, and traces of iron 
and chromium chlorides, are washed, dried, and ignited in a stream 
of oxygen, then in hydrogen to reduce the oxide of iron, and then 
again in chlorine with the original receivers. Any residue now 
remaining is washed, dried, and weighed, and if its amount is con- 
siderable is further analysed. The second sublimate is heated in 
hydrogen like the first, and the contents of the two tubes are then 
treated with a measured quantity of hydrochloric acid of sp. gr. 11, 
and the solution added to the contents of the receivers, and the 
washings of the residue in the boat. If this liquid does not remain 
clear, the sediment is collected, and fused with a mixture of sodium 
carbonate and potassium chlorate, and the solution of the fused mass 
is evaporated with hydrochloric acid to dryness, and again taken up 
with a known volume of hydrochloric acid of 1:1 sp. gr. Any 
insoluble matter is washed, dried, and preserved; the solution is 
added to the principal one. A sufficient amount of sodium carbonate 
is now added to leave about 4 per cent. of hydrochloric acid (of 1°1 sp. 
gr.) free, and the liquid is then treated with hydrogen sulphide, first 
at 70°, and then cold. The precipitate is dissolved in hydrochloric 
acid containing bromine, and the solution, after removal of the 
bromine by ammonia, is again acidified with hydrochloric acid, and 
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precipitated by hydrogen sulphide. The metals of the 5th and 6th 
groups contained in this precipitate are separated by the usual 
wethods. The filtrate is added to the principal one, which is then 
evaporated to dryness for the separation of the silica, and the pre- 
cipitate is ignited together with that obtained from the fusion. If 
white, it is weighed; the silica is removed by heating with hydro- 
fluoric acid ; any residue is fused with potassium hydrogen sulphate, 
and tested for titanic acid by boiling, and for bases by ammonia. If 
it is not white, it must be fused with sodium carbonate and potassium 
nitrate, and the solution again evaporated with hydrochloric acid, the 
filtrate being then united with the principal solution, and the pre- 
cipitate treated as above. 

The solution is now treated with chlorine, the excess of which is 
expelled by heating. After evaporating to about a litre, and cooling, 
it is nearly neutralised with sodium carbonate, and mixed in a flask 
with a small excess of precipitated barium carbonate. The pre- 
cipitate is thoroughly washed, dissolved in hydrochloric acid, and 
made up accurately to 1 litre. Of this, 200 c.c. is evaporated, and 
the barium it contains is precipitated by cautious addition of 
sulphuric acid to the hot solution, avoiding excess. The filtrates 
from the barium sulphate (which requires to be repeatedly digested 
with hydrochloric acid to free it from iron and chromium) are 
evaporated, mixed with sodium carbonate and potassium chlorate, 
and fused. The melt is extracted with hot water, and the residue 
fused a second time with carbonate and chlorate. The ferric oxide 
is finally dissolved in hydrochloric acid, and precipitated with 
ammonia as usual. It should be tested for alumina and silica, and 
these, if necessary, deducted. The solution containing the chromium 
is made alkaline with ammonia. Any precipitate produced is collected 
on a filter and examined for alumina, aluminium phosphate, silica, and 
titanic acid. The chromate is finally reduced by hydrochloric acid 
and alcohol, and precipitated as chromic oxide. This precipitate 
may contain phosphoric acid. 

The filtrate from the barium carbonate precipitate will contain 
the manganese, nickel, cobalt, and zinc. It is freed from barium as 
above, and after nearly neutralising with ammonia, is mixed with 
ammonium acetate, and treated with hydrogen sulphide, which throws 
down nickel, cobalt, and zinc. These are separated by the usual 
methods, whilst the manganese in the filtrate is precipitated first 
with bromine and ammonia, and then, for removal of alkali, with 
ammonium sulphide. 

For the estimation of the carbon, phosphorus, and sulphur, 5 grams 
is treated with chlorine as above, and the contents of the boat are 
digested with a mixture of chromous chloride and hydrochloric acid, 
and filtered through an asbestos filter. The carbon is thoroughly 
washed, and then oxidised by chromic and sulphuric acids. The 
solution in the receivers, which contains all the sulphur and phos- 
phorus as sulphuric and phosphoric acids, is evaporated with addition 
of sodium chloride for removal of silica; the sulphuric acid is pre- 
(ipitated by barium chloride, and the phosphoric acid from the 
filtrate (after evaporation with nitric acid for removal of chiorides) 
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by molybdate, with the usual precautions. Any arsenic in the 
mineral will accompany the phosphoric acid, and after weighing the 
magnesium phosphate it must be precipitated as sulphide and 
deducted. 

For estimating the graphite, 10 grams of the very finely-powdered 
ore is digested with hydrochloric acid until the residue is no longer 
affected by a magnet bronght near the flask. This requires some 
weeks. The graphitic residue is washed on an asbestos filter with 
water, potash, alcohol, and ether, and its amount ascertained by 
oxidation with chromic and sulphuric acids. M. J. S. 


Detection of Tin in Minerals. By A. Jounstone (Chem. News, 
60, 271).—The mineral is heated before the blowpipe on charcoal 
with white flux, sometimes with the addition of borax or potassium 
cyanide or both. The ignited residue with some of the surrounding 
carbon is crushed in a mortar, washed with water, and the metallic 
scales remaining behind tested for tin, by dissolving in hydrochloric 


acid, and treating with gold chloride or with hydrogen sulphide. 
D. A. L. 


Quantitative Estimation of Antimony. By F. Brmsretn and 
O. v. Buarse (Chem. Centr., 1890, i, 350; from Bull. Acad. St. Péters- 
bourg [2], 1, 209—211).—The authors recommended that antimony 
should be weighed as sodium antimonate, NaSbO, + 34H,0. Of the 
air-dried salt, 1000 parts of water at 12°3° dissolves 0°31 part; 
1000 parts of alcohol of 15°8 per cent. at 12°3° dissolves 0°13 part; 
1000 parts of alcohol of 25°6 per cent. at 12°3° dissolves 0°07 part; 
of the freshly precipitated and washed salt, 1000 parts of alcohol of 
25°5 per cent. at 18°1° dissolves 0°0956 part. Sodium hydroxide and 
carbonate reduce the solubility of the salt somewhat; ammonia and 
potassium salt dissolve the salt rather more than water; in glacial 
acetic acid the salt is quite insoluble. 

The authors, therefore, recommend the following method :—The 
precipitated antimony sulphide is washed from the filter with water, 
and warmed with addition of concentrated sodium hydroxide solution 
and 70 c.c. of hydrogen peroxide. After the oxygen has been evolved, 
one-third of the volume of 90 per cent. alcohol is added, and the 
whole allowed to remain for 36 hours in the cold. The precipitated 
sodium antimonate is first washed by decantation, then on the filter, 
with a solution consisting of 1000 c.c. of 25 per cent. alcohol, 7 grams 
of sodium acetate, and 7 c.c. of glacial acetic acid, until no trace of 
sulphuric acid remains; then, finally, with 50 per cent. alcohol. The 
analyses are very satisfactory. J. W. L. 


Estimating Minute Quantities of Gold. By G. Tare (Chem. 
News, 61, 43—46; 54—55 ; 67—70).—The author advocates and fully 
describes the microscopic measurement of beads of gold obtained in 
assays, and its application to the estimation of that metal. Beads as 
small as 0°00075 inch diameter, and representing 0000001 grain, can 
be measured ; the method is, therefore, susceptible of great accuracy, 
and requires smaller quantities for analysis than gravimetric methods. 
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Various experimental results show :—1. The even distribution of gold 
in ingots of lead-gold alloy; 2. That the loss of gold in parting gold- 
silver alloy increases with the proportion of the latter metal; 3. That 
in cupellation there is practically no loss of gold; and 4. That very 
minute quantities of gold can be separated from highly complex 
mixtures, and detected by the use of the microscopic method. 


D. A. L. 


Electrolytic Estimation of Palladium. By E. F. Smira and 
H. F. Ketter (Amer. Chem. J., 12, 212—216).--Attempts to electro- 
lyse a solution of palladium cyanide with excess of potassium cyanide, 
or of palladious chloride with a large excess of potassium thiocyanate, 
did not give quantitative results; the deposited metal was black, 
and exhibited spongy spots. Good results were obtained by electro- 
lysing a solution made by dissolving 0°2228 gram of palladio-diam- 
monium chloride, PaN,H,Cl., in ammonia, and adding 20 to 30 c.c. of 
the same reagent (sp. gr. 0935) and 75 c.c. of water. The current was 
of such a strength as to generate 0°9 c.c. of mixed gases per minute 
in a water voltameter, and was allowed to run during the night. 
Good results were also obtained with a slightly larger excess of 
ammonia, and a current giving 0°8 c.c. per minute, running for 
16 hours, and also with double the amount of palladium, and a current 
giving 0°7 c.c. per minute running for 18 hours. It was necessary to 
have excess of, ammonia present in order to prevent the deposition of 
palladium oxide on the positive pole. The deposit of palladium, 
which was bright and metallic in appearance, was dried at 110° to 
115°. As it was very slow in dissolving, even in fuming nitric acid, 
it was found expedient to first coat the platinum vessels employed 
with a thin layer of silver. C. F. B. 


Colorimetric Methods for Determining Nitrates in Potable 
Waters. By S. Ripeat (Chem. News, 60, 261).—The “ phenol sul- 
phuric acid” and “carbazole” tests are compared. In the “ phenol 
sulphuric acid” experiments, a solution containing 0°7215 gram of 
potassium nitrate per litre, and “ phenol sulphuric acid,” prepared by 
dissolving 15 grams of phenol in 92°5 c.c. of sulphuric acid, diluted 
with 7:5 c.c. of water, were employed ; 1 c.c. of the latter was applied 
to the dry residue from the water, to which was then added 1 c.c. of 
water and 3 drops of sulphuric acid; the whole being now gently 
warmed, diluted, transferred to a Nessler tube made up to 100 c.c., 
and the colour compared with that obtained with the standard nitrate. 
In the carbazole tests, 100 c.c. of water was taken, the chlorine pre- 
cipitated with silver sulphate (4°3945 grams per litre), 2 c.c. of alu- 
minium sulphate (5 grams per litre) added, the whole made up to 
suitable bulk, and filtered. To 2 c.c. of the filtrate, 4 c.c. of sulphuric 
acid was added, and when cool, 1 c.c. of a mixture, prepared by mixing 
1 c.c. of glacial acetic acid solution of carbazole (containing 0°6 gram 
per 100 c.c.) with 15c.c. of sulphuric acid, the colour being compared 
against the standard nitrate. The results from five different waters 
were :— 
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Nitrogen in parts per 100,000. 


a 


_ 
1. 2. 3. 4, 5. 
By “ phenol sulphuric acid” 0°025 0050 0200 1:400 1°60 
By carbazole 0°025 0°045 0209 1380 1°65 
D. A. L. 


Colorimetric Methods for Determining Nitrates in Potable 
Waters. By A. E. Jonnson (Chem. News, 61, 15).—Referring to 
the note by S. Rideal (preceding abstract) on this subject, the author 
points out that he prefers using a standard nitrate solution of one- 
tenth the strength—100 c.c. of the 0°7215 gram solution, diluted to 
a litre; moreover, he prepares his “phenol sulphuric acid” by 
digesting the mixture for eight hours in a boiling water bath, 
and, when cool, adding water and hydrochloric acid; convenient 
quantities are 80 c.c. of liquefied crystalline phenol, 200 c.c. of H,SO,, 
and 420 c.c. of H,O, and 140 c.c.of HCl. His procedure is, briefly :— 
The water and standard nitrate are evaporated to dryness simultane- 
ously, and the residue in each case is treated with 1 c.c. of the “ phenol 
sulphuric acid,” and heated gently for 15 minutes; with bad waters, a 
red colour soon appears; then they are diluted, treated with ammonia, 
and the colour compared in Nessler tubes, &c. Larger quantities of 
water and less nitrate are evaporated for good waters, whilst bad 
waters may even be diluted. D. A. L. 


Estimation of Water, Humus, Sulphur, &c., in Soils. 
By J. M. van Bemmecen (Landw. Versuchs.-Stat., 3'7, 279—290).— 
With regard to the estimation of water, the colloidal substances pre- 
sent in soils retain more or less water, according to (1) their composi- 
tion and state of equilibrium, (2) the tension of the aqueous vapour, 
and (3) the temperature. The amount of water lost by an air-dried soil 
at 100°, has no special meaning, and it is suggested that, for com- 
parison, the results of analyses should be calculated to show per- 
centages in the soils dried over sulphuric acid. The water which 
remains, the strongly combined water, is determined separately. The 
humus is determined by multiplying the amount of carbon by 1°724. 
The amount of carbon is found, in the case of soils containing calcium 
carbonate, by adding the amount which remains as carbonate aiter 
burning, to that absorbed as carbonic anhydride in the potash bulbs, 
and deducting that of the carbonates originally present, which is 
separately determined. 

The carbonates are determined at the ordinary temperature; if the 
soil is boiled with acid, too high results will be obtained, owing to the 
partial decomposition of the humus. 

The loss by ignition can only be considered as the sum of the 
humus and water, in the case of soils which contain no carbonates, 
chlorides, and sulphides. Moistening the ignited soil with ammonium 
carbonate solution is to be avoided for several reasons. In the case 
of sea-mud, the author determined the carbonic anhydride, sulphuric 
acid, and chlorine in the soil before and after ignition, and then 
applied the necessary correction. 

he strongly combined water cannot be determined exactly, and is 
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derived either from the difference between loss on ignition and 
the humus, or from the difference between the amount of water 
determined by analysis and the amount of water corresponding with 
the humus. In volcanic soils, the humus was assumed to contain 
5 per cent., and in soils derived from the sea 6 per cent. of water. 

In the estimation of sulphuric acid, difficulties may arise from the 
insolubility of a small part of the sulphates, and from the presence of 
sulphur in the organic matter of the soil. If the aqueous extract 
contains ferric oxide or more than a trace of humus, these must be got 
rid of, or the results will not be exact. In the analysis of soils which 
gave extracts containing only a little humus, the silicic acid was 
removed, then the ferric oxide and alumina were precipitated by boil- 
ing sodium carbonate, the solution acidified and precipitated with 
barium chloride and filtered after two days. The ferric oxide and 
alumina were redissolved, the solution treated with barium chloride, 
and kept for some days. Another method employed was to heat the 
substance with an excess of sodium carbonate in a stream of oxygen 
in a combustion-tube, the temperature being kept sufficiently low to 
prevent the glass from being attacked. Sulphuric acid was also 
determined by heating the substance with sodium carbonate and 
potassium nitrate in a platinum crucible at a dull red heat. The 
solutions were always evaporated on the water-bath, and not directly 
over a gas flame. 

Silicic acid and alumina in the colloidal silicates were determined 
in successive extracts, made with dilute hydrochloric acid, dilate 
potash, stronger hydrochloric acid, dilute potash. The residues of 
the solutions are heated with sulphuric acid to destroy the organic 
matter. The silicais then completely, or almost completely, separated 
from the alumina, when the residue is treated with hydrochloric 
acid. The silica is always tested with hydrofluoric acid to see if it is 
pure. In estimations of alumina and silica, the latter, after it has 
been weighed, is treated with hydrofluoric and sulphuric acids, and 
the small amount of alumina in the residue determined. 

The alkaline bases are separated from the alkaline earths by 
Deville’s method, with oxalic acid, after precipitating any sulphuric 
acid which may be present. Corrections are applied for a trace of 
lime and potash in the oxalic acid, and for the small amount of 
magnesia which remains with the alkalis. 

Manganese is most conveniently determined by Carnot’s method 
(Abstr., 1889, 443). The hydrochloric acid extract of the soil is 
evaporated down, heated with potassium hydrogen sulphate, and the 
neutralised solution of the residue precipitated with hydrogen per- 
oxide solution (20 c.c.), and ammonia (30 c.c.). The precipitate is 
washed by decantation, put into the carbonic acid apparatus, and 
treated with oxalic and dilute sulphuric acids. From the amount of 
carbonic anhydride obtained, the amount of manganese is calculated, 
assuming the precipitate to have the formula Mn,O,, (Carnot, loc. cit.). 

N 


Estimation of Ash in Food and Drugs. By W. Kwasnik 
(Arch. Pharm. [3], 28, 178—182).—This operation is much facilitated 
by mixing the powdered substance with an equal weight of Kassner’s 
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recently described calcium plumbate. In the case of liquids, such as 
milk, the residue, after evaporation, is charred, mixed with the 
plumbate, and roasted. Any plumbate reduced is re-oxidised, and 
the temperature is so low that chlorides are not volatilised. Results 
quoted to show the exactness of the process are perfectly satisfactory. 
J.T 


Maumené’s Test for Essential Oils. By R. Wittiams (Chem. 
News, 61, 64—65).—The successful working of this test is influenced 
by the nature of the oil, the strength of acid used, by the mode of 
adding the acid, and manner of stirring. The author has applied it 
to many essential oils in the following manner :—100 fluid grains of 
oil was mixed with 20 fluid grains of sulphuric acid, in a beaker 
surrounded with cotton-wool, and stirred vigorously with a thermo- 
meter. The numerous figures obtained in this manner are tabulated, 
and indicate a probable useful application of the test, especially for 
confirming the presence of resin in oil of cassia. D. A. L. 


Estimation of Ferrocyanides in the Bye-products of Gas 
Works. By R. Gascu (Chem. Centr., 1890, i, 294—295; from J. 
(fasheleucht Wasserversorg, 32, 966).—Of the several methods which 
have been recently recommended for the determination of ferro- 
cyanides in the bye-products of gas works, the author considers 
Zulkowsky’s (Abstr., 1884, 501) the most applicable. He recom- 
mends, however, a solution of uranium acetate, 1 per cent., instead 
of ferric chloride, as indicator, a drop of the solution which is being 
titrated being brought on to a porcelain slab to which is added a 
drop of the uranium acetate solution, when the presence of any 
excess of ferrocyanide is indicated by the formation of a brown 
coloration. Moreover, instead of preparing a standard solution of 
potassium zinc sulphate, the author prefers the use of a standard 
solution of potassium ferrocyanide containing 20 grams per litre, 
with which the strength of the zinc solution may be readily deter- 
mined. In applying the method to old gas-waste, 20 grams are 
rubbed in a warm mortar, with a little (15—20 per cent.) sodium 
hydroxide solution, and warm water gradually added until the whole 
is of a thin consistence; it is then filled into a 200 c.c. flask, shaken, 
and filtered directly into the burette from which the titration is 
made. In the case of gas liquor, it is desirable to add a crystal of 
ferrous sulphate and a small piece of sodium hydroxide. The forma- 
tion of ferrous cyanide proceeds readily, and may be hastened by 
warming, after which the determination is carried out in the usual 
manner. If it is found that so little ferrocyanide is present that it 
cannot be directly determined, it is precipitated as Prussian blue, 
filtered, and dissolved in potassium hydroxide solution, which is then 
titrated from the burette as in the preceding case. J. W. L. 


Volumetric Estimation of Potassium Ferricyanide. By G. 
Kassner (Arch. Pharm. [3], 28, 182—186).—A weighed quantity of 
ferricyanide is dissolved in water, and treated with so much potassium 
hydroxide that an excess remains after the reduction of the salt, and 
sufficient but not too much hydrogen peroxide is added, so that in a 
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few seconds the liquid takes a scarcely perceptible yellow tint. To 
remove the excess of peroxide, the alkaline liquid is heated to boiling, 
until a drop of the solution gives no coloration when added to 
otassium iodide and starch. The solution is then cooled consider- 
ably, diluted, acidified with dilute sulphuric acid, and titrated with 
potassium permanganate. The results are very exact. J. T. 


Assay of Commercial Glycerol. By M. Vizern (J. Pharm. [5], 
21, 345—347).—Crude glycerol is usually sold by soap-makers as 
containing 80 per cent. of glycerol. This is affirmed on the part of 
buyers to be indicated by a minimum sp. gr. of 1°300 at 15°, and a 
boiling point of 155°. The author shows that an imitation crude 
glycerol of 80 per cent. strength had a sp. gr. of 1289 and boiling 
point of 136° at 756 mm. Commercial samples were titrated for 
glycerol with dichromate (Hehner’s method) after treatment with 
silver oxide and basic lead acetate. The results show that it is 
impossible to determine exactly the amount of glycerol in a sample 
by the specific gravity and boiling point, also that 80 per cent. 
glycerol has generally a density below 1°3, and a boiling point = 
150°. J. T. 


The Value of the Phenylhydrazine Test for Sugar. By J. A. 
Hirscnt (Zeit. physiol. Chem., 14, 377—389).—Many tests for sugar 
in urine are fallacious, because the reactions in question are given by 
other substances as well. 

The most trustworthy tests are those with yeast, and with the 
polarimeter. Recently, v. Jacksch has introduced the phenylhydra- 
zine test (Abstr., 1886, 744), and the present investigation is directed 
to determining whether this test may be added as a third trustworthy 
reaction for detecting the presence of sugar in urine. Such an inves- 
tigation is all the more necessary since Thierfelder (Abstr., 1887, 717) 
and Geyer (Wiener med. Presse, 30, 1686) have stated that glycu- 
ronic acid, a substance very liable to be mistaken for sugar, forms a 
compound with phenylhydrazine acetate analogous to that on the for- 
mation of which the detection of sugar depends. Geyer, indeed, states 
that the resemblance of the crystalline compounds obtainable is so 
close as to render the test of littie value. 

In the present research, experiments were first performed with 
pure sodium glycuronate. This was dissolved in water and mixed 
with phenylhydrazine hydrochloride and sodium acetate in the usual 
way, and placed in the water-bath at 100° for a quarter of an hour. 
It was then removed, and the precipitate which formed on cooling 
examined microscopically. The needles which were present mixed with 
amorphous matter were thicker than those of phenylglucosazone, but 
showed the same radial grouping, and were difficult to distinguish 
from them. If, however, the mixture was allowed to remain for a 
longer time than a quarter of an hour (30—60 minutes) in the water- 
bath, the precipitate obtained was amorphous, brownish-yellow, and 
altogether different and easily distinguishable from phenylglucos- 
azone. Its melting point, after half-an-hour’s stay in the water-bath, 
was 107—108’; after an hour, 150°. Fifty different kinds of urine 
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were then submitted to the test: an hour’s stay in the water-bath 
was always employed; 45 of these gave the amorphous, brown pre- 
cipitate with a melting point of 150°. In one case there was no 
precipitate. In four cases there was the typical formation of yellow, 
crystalline needles (melting point 205°). In these four cases alone 
the fermentation test gave positive results; three were from patients 
suffering from diabetes mellitus, the fourth was a case of glycosuria 
occurring in a patient with cerebral hemorrhage. 

If the amorphous precipitate obtained in the first 45 cases consisted 
of the phenylhydrazine-compound of glycuronic acid, it would appear 
that glycuronic acid is a constant constituent of human urine. 

In addition to dextrose, three other sugars have been described in 
human urine: (1) levulose (Zimmer, Deutsch. med. Woch., 2, 329; 
Seegen, Centr. med. Wiss., 22, 753); this has been found only, 
mixed with dextrose, in diabetes. It cannot be distinguished from 
dextrose by the phenylhydrazine test, but only by the polarimeter. 
(2) Lactose (Hofmeister, Zeit. physiol. Chem.,1, 101). This is found 
only in the urine of suckling women. The compound, phenyllactos- 
azone, formed by the action of phenylhydrazine, occurs in needles, 
which are about ten times the width of those of phenylglacosazone, 
and do not show the same orderly arrangement. Their melting 
point is 200°. (3) Maltose has been found in diabetic urine (Le 
Nobel); this gives a precipitate of phenylmaltosazone, which occurs 
in yellow tables melting at 82°. 

The conclusions drawn are that the phenylhydrazine test is a per- 
fectly trustworthy one. 

(1) If the urine gives perfectly typical needles of phenylglucos- 
azone, it certainly contains glucose. 0°03 per cent. of sugar in urine, 
0-003 per cent. of sugar in water, can by this means be detected. 

(2) It is essential that the test-tube should be allowed to remain 
one hour in the water-bath. 

(3) If the result is a yellowish-brown, amorphous precipitate, sugar 
is not present, bat the substance which behaves in this way is 
probably glycuronic acid. W. Dz. H. 


Estimation of Sugar in Urine by Fermentation. By P. 
Gurrmann (Chem. Centr., 1890, i, 355—356; from Deut. med. 
Wochenschr... 16, 7—9).—The author has not found Einhorn’s 
method, in which the carbonic anhydride obtained by fermentation is 
estimated, very suitable for the determination of sugar in diabetic 
urine. On the other hand, Roberts’ method (Med. Journ. Edinburgh, 
1861, 326) has given satisfactory results. 100—120 c.c. of the urine 
is filled into a vessel, and treated with 5—10 grams of fresh yeast, 
and then allowed to ferment. The density is determined before and 
after the fermentation at 15°, from which, by means of Worm- 
Miiller’s formula (Pfliiger’s Archiv, 33, 211—220), the amount of 
sugar is obtained. J. W. L. 


Estimation of Inverted Sugar. By J. Forminex (Listy 
Chem., 14, 132).—The solution precipitated with Fehling’s solution 
is poured on to a filter containing water, in order to prevent it from 
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absorbing copper solution, which cannot subsequently be washed out, 
and the washed cuprous oxide is dissolved in nitric acid on the filter, 
washed out, and the copper estimated by electrolysis of the solution. 
B. B. 

Estimation of Acetone in Methyl Alcohol and in the 
Liquids used for Methylating Alcohol. By L. Vicnon (Compt. 
rend., 110, 534—536).—The acetone is converted into iodoform 
(C;H,O = CHI;), which is extracted with ether free from alcohol, 
and weighed after evaporation of the ether. Kramer (Abstr., 1880, 
826) specifies certain quantities of iodine and sodium hydroxide, but 
the quantity of iodine required for complete conversion of the 
acetone into iodoform varies with the order in which the liquids are 
mixed, and with other conditions of experiment, and if the iodine is 
not in large excess the results are too low. The author recommends 
the following mode of working. 5 cc. of the liquid to be examined 
is diluted to 250 c.c. 5 c.c. of this mixture is agitated with 10 c.c. 
of binormal sodium hydroxide in a graduated and stoppered cylinder 
holding 100 c.c., and 5 c.c. of binormal iodine in potassinm iodide is 
then added. After vigorous agitation, 10 c.c. of ether free from 
alcohol is added. The volume of the ethereal solution is observed, 
and 5 ¢.c. is withdrawn, evaporated in a vacuum, and the iodoform 
weighed. If V is the volume of the ethereal solution, p the weight 
of the iodoform, and « the weight of acetone in 100 c.c. of the 
liquid, 

x = 1000 pV 58/5 x 394 = pV x 29°44. 


The method is only applicable in absence of aldehyde, ethyl alcohol, 
or any substance besides acetone which will yield iodoform. 


C. H. B. 


Estimation of Acetone as Iodoform. By G. AkacHEQUESNE 
(Compt. rend., 110, 642—644).—Complete conversion of acetone into 
iodoform requires a quantity of iodine considerably in excess of the 
calculated quantity. In addition to sodium acetate and sodium 
iodide, iodate and formate, and probably salts of some other organic 
acids, are formed. Kramer recommends too low a proportion of 
iodine or too large a quantity of the liquid to be examined (compare 
preceding abstract). C. H. B. 


Estimation of Fat in Milk. By Lezé (Compt. rend., 110, 647— 
649).—The process is based on the fact that if the milk is treated 
with an acid, and afterwards with ammonia, the fat separates 
readily. 

A mixture of 100 vols. of milk with 200 to 250 vols. of pure con- 
centrated hydrochloric acid is placed in a flask with a long graduated 
neck, heated until the liquid acquires a brown colour, and then mixed 
with dilute ammonia until the fat gradually separates, and the liquid 
becomes clear. Warm water is added so that the fat is brought into 
the graduated neck, and the volume of the fat is read off. The fat 
melts at 32—33°, and its sp. gr. at 15° is 0°93. At the melting point 
its sp. gr. is 0°90, and hence the volume of the fat in cubic centimetres 
x 0°9 gives the weight of fat in the quantity of milk taken. Goud 
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results are obtained with 44 c.c. of milk and 100 c.c. of acid. The 
temperature at which separation occurs readily is about = ot 

Analysis of Butter. By S. BonpzySsxi and H. Rurt (Zeit. anal. 
Chem., 29, 1—6).—The most characteristic constituents of butter 
are the volatile fatty acids, or rather their glycerides. Since the 
same acids are also freely soluble in water, the separation of them by 
distillation can be replaced by one of the following more convenient 
methods :—(1.) 4—5 grams of the butter is saponified with 5}0—60 c.c. 
of N/2 alcoholic potash, and the unneutralised potash is titrated by 
N/2 hydrochloric acid. The alcohol is then evaporated off, and the 
soap is decomposed by an excess of hydrochloric acid. The preci- 
pitated, insoluble fatty acids are washed with hot water on a filter, 
dissolved in alcohol, and titrated with N/2 or N/4 potash. The 
difference between the quantity of potash neutralised in the saponi- 
fication and that required by the insoluble acids gives the amount 
corresponding with the volatile acids. (2.) 4—5 grams of the butter 
is saponified ; the alcohol is removed by evaporation, and the aqueous 
solution is treated with the exact amount of hydrochloric acid neces- 
sary for neutralising the potash used. The insoluble fatty acids are 
washed, and the soluble acids in the filtrate are titrated with N/10 
potash. The results of these methods agree with one another, and 
with the distillation process. The insoluble acids can be dissolved in 
ether, and weighed after evaporation. If then titrated with potash, 
the corresponding amount of glycerol can be calculated, and there- 
from that of the glycerides of the insoluble acids, which by difference 
gives the amount of the glycerides of the volatile acids. 

Fresh butter always contains small quantities of free insoluble 
acids and oleic acid; free volatile acids are not present. As the 
butter becomes rancid, the increase in acidity is due mainly to the 
insoluble acids. Free volatile acids are only developed at a somewhat 
advanced stage of rancidity. The free acids can be estimated by 
dissolving about 20 grams of the butter in alcohol and ether, and 
titrating with N/20 alcoholic potash. Or an ethereal solution may 
be treated with dry calcium hydroxide, when the calcium salts of 
palmitic, stearic, and other related acids form a precipitate, which 
can be collected, decomposed by sulphuric acid, and extracted with 
ether. The calcium oleate remains in solution. If the solution is 
evaporated and burnt, and the lime weighed, the oleic acid can be 
calculated from it. Free volatile acids can be estimated by melting 
the butter in hot water, washing on a filter, and titrating the filtrate. 
Phenolphthalein should in all cases be used as indicator. 

Some experiments have also been made towards the estimation of 
hydroxy-acids in butter by Benedikt’s acetylation method (Abstr., 
1887, 620). The acetyl number 18°2 was found for butter. 2 

Valuation of Crude Cocaine from Peru. By E. R. Squisp 
(Zeit. anal. Chem., 28,743—744).—A moisture estimation is made in 
the usual way: 2 grams of the sample is then dissolved in 12 c.c. of 
ether (0°725 sp. gr.), and filtered from insoluble matter, which is washed 
with ether, dried, and weigked. The ethereal solution, which will 
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amount to about 50 c.c., is shaken with 10 c.c. of normal oxalic acid 
in a separation bulb. The acid is then run into a second separation 
bulb, and the ethereal solution is shaken with 10 c.c. of water con- 
taining 2 drops of oxalic acid, and then twice with 3 c.c. of water, 
these aqueous liquids being then added to the acid. The washed 
ethereal solution is now run into a tared beaker, the bulb is rinsed 
with 15 ¢c.c. of ether and 2 c.c. of water, all of which is added to the 
acid solution. After subsiding, the acid layer is run back into the first 
bulb, and the ether, after twice washing with 3 c.c. of water, is added 
to the former ethereal solution, and the whole evaporated to obtain 
the weight of the impurities soluble in ether. The bulb is once more 
rinsed with 15 c.c. of ether and 2 c.c. of water, which mixture is 
added to the acid solution. This is then treated with normal soda, 
adding 1 drop in excess of neutrality. After shaking and settling, 
the sodium oxalate is run into the empty bulb, the ether is washed 
twice with 3 c.c. of water, and run into a tared beaker, taking care 
that no water accompanies it. The bulb is rinsed with 10 c.c. of 
ether and 2 c.c. of water. This is added to the oxalate solution with 
1 drop more of soda. After vigorous shaking, the aqueous liquor is 
run away. The ethereal liquid is added to the previous one, and the 
whole evaporated. The cocaine is dried at 90° and weighed. Recent 
estimations have given 94 per cent. in the best sorts, and 78 in the 
worst. M. J. S. 


Cocaine Chromate. By K. Mezcer (Chem. Centr., 1890. i, 352 ; 


from Pharm. Zeit., 34, 697—698).—From a hydrochloric acid solu- 
tion, chromic acid precipitates the cocaine chromate, C,;H.,NO,,H,CrO,, 
in beautiful, silky, lustrous plates. If 0°05 gram of crystallised 
cocaine hydrochloride is dissolved in 5 c.c. of water, and five drops of 
a5 per cent. solution of chromic acid added, a distinct precipitate 
is formed as each drop falls into the solution ; this, however, imme- 
diately dissolves again. If now 1 c.c. of strong hydrochloric acid is 
added, a heavy, yellow precipitate of the chromate is formed. Of the 
other alkaloids, ecgonine, sparteine, atropine, caffeine, pilocarpine, 
codeine, and morphine do not form yellow precipitates with chromic 
acid or potassium chromate, whereas quinine, quinidine, cinchoni- 
dine, cinchonine, hydroquinine, apomorphine, brucine, strychnine, and 
veratrine form precipitates with 5 per cent. chromic acid if the solu- 
tions are neutral, cocaine being the only one which is precipitated 
only after the addition of hydrochloric acid. J. W. L. 


Estimation of Paratoluidine. By G. A. Scnozn (Zeit. anal. 
Chem., 29, 86; from Bull. de Mulhouse, 1888, 365).—A mixture of 
the hydrochlorides of para- and ortho-toluidine (which must be free 
from aniline and xylidine) gives with potassium dichromate a brown 
precipitate and a red filtrate. The intensity of the red coloration 
depends on the amount of paratoluidine present. The amount must 
first be learnt approximately from the specific gravity (that of para- 
toluidine is 0°99, of orthotoluidine, 1004, at 15°), and if above 8 per 
cent., must be reduced by an appropriate addition of orthotoluidine. 
lc.c. of the mixture is then shaken with 2 c.c. of hydrochloric acid 
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and 30 c.c. of water until dissolved, and then 1 c.c. of a cold satu- 
rated solution of potassium dichromate is added and allowed to 
remain for an hour with occasional shaking. The colour is then 
compared with that produced in a mixture of the toluidines in known 
proportions. M. J. S. 


Detection of Blood Stains. By Lxons and Denaro (Gazzetta, 
19, 97—99).—Old, decomposed stains, from which water will no 
longer dissolve out the colouring matter, are treated with a solution 
of potash or soda. If hematin is present, it will pass into solution, 
and the filtered liquid will appear green in a thin layer, and red ina 
thick layer. The solution will also contain iron, which may be 
detected in the ash. The evaporation and ignition for this purpose 
must be conducted in silver, and not in porcelain vessels, since the 
latter give up an appreciable amount of iron. S. B. A. A. 


Detection of the Colouring Matter of the Yolk of Egg. 
By S. Bet (Ber., 23, 421—422).—Thudichum has long since shown 
that yellow colouring matters, termed by him “luteines,” can be 
obtained from the yolk of egg and that these yield with nitric acid a 
blue coloration, which turns yellow and shows two or three character- 
istic bands in the spectrum. This reaction has been employed for tie 
detection of egg-substance mixed with other organic matter, but the 
author shows that the non-formation of this coloration does not prove 
the absence of egg-substance, as these colouring matters gradually 
undergo alteration in air and light, more quickly at 60° to 80°, and 
then cease to give Thudichum’s reaction. The formation of the 
coloration, on the other hand, does not prove the presence of these 
substances, as other organic compounds, especially certain nitrogenous 
decomposition-products, give the same reaction. H. G. C. 


An Exact Method for the Estimation of Egg-substance. 
By S. Bein (Ber., 23, 423—424).—In the previous abstract it has 
been shown that the qualitative test hitherto employed for the detec- 
tion of egg-substance is not trustworthy, and no method of estimating 
the amount of these substances has been previously published. The 
present paper gives a method by which the quantitative estimation of 
these substances may be readily made, depending on the fact that two 
of the chief constituents of yolk of egg, namely, glycerolphosphoric 
acid and lecithin, beth contain phosphoric acid. These compounds 
may be extracted with ether, the ethereal solution evaporated, and 
the residue carefully ignited at a low temperature with a fragment of 
potassium nitrate, and the residual phosphoric acid weighed. Lecithin 
has been shown to coasist of an ether-like compound of neurine and 
distearylglycerolphosphoric acid, having the formula C4,HN POs, and 
according to Gobley (Annalen, 60, 275), yolk of egg contains 1°2 per 
cent. of glycerolphosphoric acid and 7°2 per cent. of lecithin. Every 
1:12902 grams of phosphoric acid found, therefore, represents 100 
grams of yolk of egg. H. G. C. 


General and Physical Chemistry. 


New Form of Gas Battery. By L. Monp and C. Lancer (Pror, 
Roy. Soc., 46, 296—304).—The form described may be termed a dry 
yas battery. A diaphragm of a porous, non-conducting material, 
mostly plaster of Paris, is impregnated with dilute sulphuric acid (or 
other electrolyte), and covered on both sides with thin platinum-foil 
containing about 1,500 perforations per square centimeter, which is 
overlaid in its turn by a film of platinum-black. The foil is placed in 
contact at small intervals with strips of a good ‘conductor, so as to 
reduce the internal resistance to a minimum. Diaphragms so pre- 
pared are placed side by side or one above the other, with non-con- 
ducting frames intervening in such a way as to form chambers 
through which the gases to be employed are passed. One side of 
each diaphragm is exposed to one gas (air); the other to the other 
gas (hydrogen), the spaces between the diaphragms being so con- 
nected that the gases pass through the whole series. 

The electromotive force of such a battery was found to vary con- 
siderably with the quality of the platinum-black. The best results 
were obtained with a material precipitated from a boiling solution of 
platinum tetrachloride, neutralised with sodium carbonate, and 
reduced by a boiling solution of sodium formate. In this case, the 
electromotive force was 0°97 volt. The resistance of a plate of 
plaster of Paris 8 mm. thick and of 350 sq. cm. surface was 
observed to be 0°02 ohm. Experiment showed that the maximum 
amount of work was obtained when the external resistance was 
nearly double the internal resistance. Practically, it was found most 
convenient to work the battery with an electromotive force of about 
0°73 volt, which allows a current of 2—2*5 ampéres to be taken out 
of an element with 700 sq. cm. active surface, covered with 0°35 gram 
of platinum-foil and 1 gram of platinum-black. No less than half 
the energy of combustion of the hydrogen is converted into electrical 
energy. It seems to make little difference whether oxygen and 
hydrogen are employed, or air and a gas containing about 30—40 per 
cent. of hydrogen (such as can be got bythe action of steam, with or 
without air, on coal, coke, &c.). The temperature should be kept 
constant at 40° by passing excess of air through the battery. 

The authors discuss the cause of the divergence of the electromotive 
force from the value it should have according to Thomson’s theorem, 
which would indicate an electromotive force of 1°47 volts. The 
battery exhibits polarisation after having been at work for some 
time. This is caused by a change in the concentration of the acid at 
the two electrodes, and may be remedied by interchanging the gases 
from time to time. (See next abstract.) 


Air Batteries. By C. R. A. Wricut and C. Tuompson (Proc. 
Roy. Soc., 46, 372—376).—The authors direct attention to a former 
VOL. LYIII. 31 
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paper by them (Proc. Roy. Soc., 44, 182), and point out that the gas 
batteries there described are practically identical in principle with 
that described by Mond and Langer (see preceding abstract). They 
further indicate that many of the results obtained by the latter are 
in complete agreement with experiments of their own. J. W. 


Chemistry of Storage Batteries. By E. Franxtanp (Proc. Roy. 
Soc., 46, 304—308).—In continuation of a former paper (Abstr., 
1883, 839), the author describes some experiments undertaken 
with a view to ascertain what lead compounds actually take part in 
the chemical reactions on charging and discharging secondary 
batteries. 

Finely powdered lead oxide was treated with successive portions 
of dilute sulphuric acid until the liquid exhibited a permanent 
acid reaction. There resulted a buff-coloured powder having the 
composition Pb;S,;0,. Red lead (Pb;O,) treated in the same manner 
yielded a brownish-red compound corresponding with the formula 
Pb,S,0O,. These new salts must constitute the original active 
material of storage cells formed in the above way, so that the follow- 
ing equations will represent the actions at the different plates on 
charging and discharging. 

If the buff salt is the active material, then we have— 


I. On charging. 
(a.) Positive plates... Pb;S;O,y + 3H,O + 50 = 5PbO0,+ 
3H,SQ,. 
(b.) Negative ”» fe Pb;8,;0,, + 5H, = 5Pb + 3H,.S0,+ 
2H.0. 
II. On discharging. 


(a.) Positive plates... 5PbO, + 3H,SO, + 5H, = Pb,S,(),, 
+ 8H,0. 

(b.) Negative ,, .. 5Pb + 3H,SO, + 50 = Pb,S,0O, + 
3H,0. 


If the red salt is the active material, the equations become— 


I. On charging. 


(a.) Positive plates. ° 2Pb,S.0i0 + 20, + 4H,0 = 6Pb0, 
+ 4H,SO,. 
(b.) Negative ,, .. Pb;S3.00 + 4H, = 2Pb + 2H,S0, 
+ 2H,0. 
II. On discharging. 


(a.) Positive plates.. 6PbO,+4H,SO, + 4H, = 2Pb,S8,0, 
, + 8H,0. 

(b.) Negative ,, .. 3Pb + 2H,SO, + 20, = Pb,S,O» 
+ 2H,0. 


The latter alternative would seem to explain the practical observa- 
tion that only half as much active material is required on negative as 
on positive plates. ; 
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Electromotive Force of Metallic Salts. By C. L. Sprvexs 
(Amer. Chem. J., 12, 254—261).—Solutions of hydrochloric, nitric, 
acetic, and sulphuric acids, and of the zinc salts of these acids, were 
experimented with, as well as solutions of these salts containing free 
acid ; the solutions contained 1 gram equivalent of each substance in 
from 1 to 24 litres of water. In these solutions were immersed an 
amalgam of mercury containing 1 per cent. of zinc, serving as the 
negative plate, and a globule of mercury, serving as the positive; 
connection was made with an electrometer, and the electromotive 
force was measured as soon as it had attained a constant value. The 
electromotive force increases slightly on dilution. It has approxi- 
mately the same value in solutions of nitric, acetic, and sulphuric 
acids of equivalent strength, but a lower value in the case of bydro- 
chloric acid; and in the case of a mixture of hydrochloric with one 
of the other acids, the electromotive force is little greater than with 
hydrochloric acid alone. The electromotive force of solutions of the 
zinc salts is considerably less than that of equivalent solutions of 
the corresponding acids, and the chloride has a lower electromotive 
force than the nitrate, acetate, and sulphate. In the case of concen- 
trated mixtures of zinc salts, and of mixtures of salts with free acid, 
the electromotive force has a value but slightly greater than in the 
case of the constituent of lower value. The electromotive force of 
4ZnR + HR’ is equal to that of 4ZnR’ + HR; the agreement is not 
satisfactory, however, in the case of zinc nitrate and sulphuric acid. 

C. F. B. 

Rate of Solution of Carbonates in Acids. By W. Sprine 
(Bull. Soc. Chim. [3], 3, 174—177).—At 15°, the rates of solution of 
the following carbonates in 10 per cent. hydrochloric or nitric acid 
are :—Iceland spar, 1; witherite, 1284; cerusite,0°757; arragonite, 
0476; azurite, 0°334; malachite, 0°231; smithsonite, 0°087; dolomite, 
0025. The individual carbonates dissolve with equal rapidity in each 
acid of the strength indicated; increase of temperature causes an 
increased rate of dissolution which varies for each mineral, and no 
definite law appears to hold ; the rate of solution seeming to be inde- 
pendent of their chemical constitution, but dependent on varying 
physical factors. T. G.N. 


Rate of Solution of Iceland Spar in Hydrochloric Acid. By 
W. Spring (Bull. Soc. Chim. [3], 3, 177—184; compare Abstr., 
1888, 900).—The rate of solution of separate faces of Iceland spar is 
not only dependent on the chemical nature of the spar, bat also on 
its elasticity, and the velocity of solution is expressed by the 
equation 


v= Ja’ sin’ ~ + c* cos’ 9; 


a = the minimum elasticity = 0°60294; c = the maximum elasticity 
= 0°6728; and ¢ = the angle made by the face attacked with the 
optic axis, which for the cleavage plane is 26° 15' 14”. 

The variation in velocity is affected by the temperature, and is 
represented by the expression 


v = u (0°001T? + 0775). 


312 
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The experimental data agree closely with the calculated values. 
T. G. N. 


Change of Volume on Dissolving Salts in Water. By G. C. 
Scumipt (Monatsh., 11, 35—41).—On dissolving a salt in water, or on 
diluting a salt solution, a contraction takes place in the total volume. 
From this it follows that the volume occupied by a molecule of the 
salt must be less when in solution than when in the solid state, and 
less in a dilute than in a concentrated solution. 

The molecular volume of a salt when in solution may be calculated 
by means of the formula V = (aq — a)/d — aq/é, where a is the 
molecular weight of the anhydrous salt, ag the weight of water 
present to each molecule of the salt, d the density of the sait solution, 
and é6 that of water. If p is the percentage of anhydrous salt in the 
solution, then ag = (100 — p)a/p. 

Employing this formula, it will be found that the molecular volume 
of a dissolved salt decreases with rising dilution, until at length a 
limit is reached at which it remains practically constant. This is 
rendered evident by the following two examples :— 


KCl at 18°. Cane-sugar at 17°5°. 


Per cent. of dis- 205 et Per cent. of dis- ie ot 
solved salt. solved sugar. 


24 : 214 °49 
5 210 °60 


10 
5 209 *95 
3 “{ 209 °88 
2 209 *85 
1 209 83 


To account for this behaviour, the author assumes that in the case 
of salts like potassium chloride, which are electrolytes, it is due to 
the dissociation of the salt into its ions, which increases and approaches 
a limit with rising dilution ; and that in the case of non-electrolytes 
like cane-sugar, it is probably due to the fact that complex molecules 
exist in the concentrated solutions which are broken up on increasing 
the dilution. 

Arrhenius has shown that in a dilute solution the molecular volume 
of an electrolyte should be an additive function of those of its two 
ions. If an electrolyte having the ions 2 and y is dissolved in water, 
the volume of the resulting solution becomes 1 + ax + by, where 
a and 6 are constants depending on the nature of the ions, but quite 
independent of one another. In like manner, for any other electrolyte 
with the ions s and #, the volume would become 1 + cs + dt, the 
constants in this case being c andd. If the equivalent weights of the 
ions in the above instances are given by 2, y, s, and ¢, then the 
molecular volume of the electrolyte in the first case is a + b, and in 
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the second ¢ + d, and if one of the ions in the two electrolytes 
happens to be the same, that is, if a = ¢ or b = d, then either b —.d 
or a4 — c = const. 

Tn order to test the above relation, the author has calculated the 
molecular volumes of a number of electrolytes when in solution, 
using for this purpose the density determinations of Kohlrausch, 
Kremer, and Gerlach. The numbers are calculated for 5 per cent. 
solntions at a temperature of 18°, and are given in the following 
table :— 


Mol. vol. " Mol. vol. 


30 *02 38°51 
47°80 ce ceee ceene 58°21 
37°00 Y secccvcee 50°19 
41 ‘69 RO] . cece cccecece 19 *82 
54°38 Eb ceeseesecsccics 40°69 
48 ‘69 ce cececcccne 30°76 
19°49 eee 56 *65 
37°70 és a9 60608866 15 ‘89 
31°20 Q ve cccecs 41°74 
19-00 ce eecccccces 24°01 


NaC,H,0, ........ 43 “66 Mg(NO,)o.......- 40 “30 


Reference to the above table will show that the differences KC] — 
NaCl, KI — Nal, KNO, — NaNO,, KC,H,O, — NaC,H;0O, are all 
approximately equal to 10, and also that K,SO, — Na,SO, = 19°69. 
Then again KCl — KI, NaCl — Nal, LiCl — Lil all approximate to 
—20; and it will be evident from other cases which might be selected 
that the molecular volumes of electrolytes are made up of two constants, 
one of which depends on the positive and the other on the negative 
ion. One or two exceptions were noted to this rule, but these are 
explained by the fact that the salts with which they occurred are 
poor conductors and not fully dissociated in a 5 per cent. solution. 


H. C. 


The Nature of Solutions. By S. U. Pickerine (Phil. Mag. [5], 
29, 427—434).—This paper is a résumé of one which appeared in 
the Trans., 1890, 64, special attention being directed to those points 
which the author considers refute Arrhenius’ objections (Phil. Magq., 
28, 36) to his conclusiuns. B Ue 


Deductions from Van’t Hoffs Theory. By S. Paauiani 
(Gazzetta, 19, 235—251).—In the equation PV = :iRT applied to 
solids in dilute solution, Arrhenius considers 7 to be the ratio between 
the absolute pressure exercised by a substance in solution and that 
which it would exercise if no dissociation took place; for extremely 
dilute solutions, 7 therefore equals unity, and for other dilute solutions, 
it is taken as equal to the ratio («) of the effective molecular electric 
conductivity to the limiting value of that conductivity with increas- 
ing dilution ; from these assumptions, Arrhenius deduces the formula 
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i = 1 + (k — 1)a, where k is the number of ions into which each 
active (that is, dissociated) molecule is split up (Abstr., 1887, 631). 
The author objects to this formula on the grounds that some elec- 
trolytes have a maximum electrical conductivity, so that the equation 
is inapplicable, and that k is a variable quantity, its value depending 
on the conditions of dilution and temperature of the solution of the 
electrolyte. ‘Ihe equation also indicates that when i = 1, k = 1, which 
is untrue for many conductors, also as for binary compounds k = 2, and 
a = 1 when dissociation is complete, i = 2 at that stage, a result dis- 
proved by Raoult’s experiments on HCl, HBr, HI, NaCl, KBr, KI. The 
agreement of many of the values of ¢ calculated by Arrhenius from 
the molecular depressions with the values calculated from a is only 
apparent since the caiculations were not made from solutions of the 


same degree of concentration. 
t 


The objections to the determination of 7 from the formula i = 785" 


from Blagden and Riidorff’s law, from the diminution of vapour 
tension, and from the isotonic coefficient are also discussed. 

The heat of solution of a gas may be determined either from Van’t 
Hoff’s equation, ates = se which becomes Q = are" ° 
when i = 1 (where C is the concentration of a solution saturated 
at temperature T, and Q is the quantity of heat absorbed by the 
solution of one molecule of the substance), or from Kirchoff’s equation 

2S lo 26 
ym ny =} he de Q= = 2 tog BE (Pogg. Ann., 103, 194), 
where R is the constant for the gaseous state, and @ is the weight of 
gas absorbed by the unit of weight of liquid at the temperature T 
and a pressure equal to unity, so that @R is Bunsen’s coefficient of 
absorption. These equations give concordant results for perfect 
gases (where i = 1), but not where the state of the gas is changed 
as by absorption, diffusion, or by particular conditions of temperature 
and pressure. The great discrepancies between the theoretical values 
of Q so deduced and the values obtained by experiment are, accord- 
ing to the author, due to the neglect in Kirchoff’s equation of the 
molecular work done during dissolution, to the variable value of ¢ in 
Van’t Hoff’s equation, and to a less extent to the variation of the heat 
of dissolution with the concentration of the solution. The author 


then discusses the determination of the value of 7 for solids in solution 
28 log C 
from Van’t Hoff’s equation in the form i = Q + = T*, and the 


conditions of applicability of this formula. S. B. A, A. 


The Theory of Osmotic Pressure. By S. U. Pickering (Phil. 
Mag. [5), 29, 490—501).— Without questioning the practical utility of 
this theory, the author doubts whether it can be regarded as sufficiently 
well established to give any support to a purely physical theory of 
solution. Taking the lowering of the freezing point of a solvent by 
the addition of dissolved matter as the most fully investigated 
phenomenon connected with osmotic pressure, he shows that the 
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depression (produced by 1 foreign molecule on 100 solvent mcle- 
cules), instead of being constant whatever the dissolved substance is, 
exhibits a variation amounting to 500 per cent. in extreme cases, even 
when very weak solutions are taken. He argues that the higher 
values must be taken as being the “normal” values in the case of water, 
just as they are in the case of other solvents, especially as the assump- 
tion that the lower value (1°03°) is the normal one involves the 
rejection of the atomic theory, since it is 14 times the normal value 
for other solvents, and could only be explained by assuming that the 
molecule of water is 1$H,O. The smaller value being the normal one, 
necessitates, moreover, the view that salts and acids are entirely disso- 
ciated into their ions in weak solutions, and such a view must lead to 
the conclusion that the more stable a body is, the more easily is it 
dissociated, and that in the dissociation we have an actual creation of 
energy; @ conclusion which is quite inadmissible. Instances are 
quoted to show that the nature of solvent, instead of being without 
effect on the so-called constant, causes it to vary by amounts up to 
27,600 per cent. The constancy, moreover, does not hold good when 
the proportions of the solvent and dissolved body are varied, even 
when the variations are confined to solutions so weak that the dis- 
solved body is as much dilated as it would be if it were gaseous, and 
the deviations from regularity in such cases do not occur in any 
regular manner or direction. Finally, that, whereas, according to the 
osmotic pressure theory, strong solutions should give abnormally 
small values for the depression, they give, in every case at present 
investigated, abnormally large ones. S. U. P. 


Precipitation. By G. Warson (Chem. News, 61, 207—208).— 
With regard to the accumulation of precipitates on scratches made 
on the sides of the glass containing vessel, experiments with basic 
antimonious chloride and with calcium hydrogen phosphate have led 
to the fullowing observations :—The phenomenon does not take place 
until the precipitate, at first bulky, changes into the denser crystalline 
conditiou; neither does it take place on new scratches made after 
change is complete, nor on old scratches which have been washed 
with acid. But old scratches with crystals adhering, are capable of 
starting and accelerating the formation of the crystalline precipitate, 
in the same way as the presence of previously formed precipitate will 
aid precipitation, as shown by Baubigny in the case of nickelous sul- 
phide, and now by the author in the case of the precipitation of 
arsenic as sulphide from warm solutions of phosphoric acid. Hence, 
the author coucludes that the phenomenon in question is not alone 
the result of the potent surface energy of abraded glass, but is also 
due to the simultaneous occurrence of a condeusation ae m 

D. A. L. 

A Self-regulating Gas-generator. By H. W. Hittyer (Amer. 
Chem. J., 12, 228—230).—This consists of an acid reservoir, C, and 
a generator, AB. The former is an aspirating bottle of a gallon or 
more capacity, provided with a stopper and glass tube, c, to regulate 
the liquid pressure. A piece of stout indiarubber tubing connects it 
to the bulb-tube D, which passes through a rubber stopper in the 
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cylinder A, and terminates in a narrow aperture ;,th of an inch in 
diameter. The generator consists of a glass cylinder, A, and a glass 
vessel, B, which are ground or cemented together gas-tight. The 
cylinder A is about 20 inches long by 24 in diameter, and serves to 


| 


! 


hold the ferrous sulphide, zinc, or marble. The vessel B is about 
18 inches high by 9 in diameter, and serves as a reservoir both for 
waste acid and for gas. The acid flows down into A, and by the pres- 
sure of the gas generated is forced over the contents of the cylinder 
and into the vessel B, the gas escaping through the tube E. When 
E is closed, the pressure in the generator rises and soon becomes great 
enough to stop the flow of acid through dD. A too sudden rise of 
pressure, which might force the acid from Dd back into C, is pre- 
vented by the large capacity of the vessel B, and a farther safeguard 
is provided by filling the lower bend of D with mercury. The waste 
acid drops into B almost neutral, and is forced out through F, on 
opening the stop-cock, by the pressure of the gas in B. The acid in 
C is renewed by removing the stopper and tube c, and the cylinder A 
is refilled by removing its rubber stopper, after closing the pinch-cock 
ond, The generator is connected to a series of gas-cocks placed in 
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the laboratory through two wash-bottles which have their long tubes 
joined together; this device is necessary to prevent the water in the 
wash-bottle being driven back into the generator B, in consequence of 
the lowering of pressure caused in this vessel when the waste acid is 
removed through F. The apparatus supplies gas at a considerable 
pressure, and it is therefore necessary that all the joints should be 


gas-tight. C. F. B. 


Inorganic Chemistry. 


Rate of Decomposition of Chlorine-water by Light. By 
G. Gore (Proc. Roy. Suc., 46, 362—363).—By studying the action of 
diffused daylight and sunlight on chlorine-water by means of the 
voltaic balance, the author finds that the decomposition at first takes 
place with moderate uniformity and gradually diminishing decrease 
of voltaic energy. At the minimum, the liquid contains only hydro- 
chloric, hypochlorons, and chloric acids. On further exposure, the 
voltaic energy increases slowly until the solution contains only 
hydrochloric acid and hydrogen peroxide. Thus there are here two 
essentially different periods of chemical change—first, the period of 
the formation of oxygen acids of chlorine, and second, the period of 
the decomposition of these acids into hydrochloric acid and hydrogen 
peroxide. J. W. 


Igniting Point of Sulphur. By J. R. Hitt (Chem. News, 61, 
125—126) ; and by B. Biounr (ibid., 153—154).— Hill concludes from 
experimental observations that sulphur ignites at 248°. In his ex- 
periments, the sulphur contained in a test-tube, fitted with a double 
bored cork, was heated in a bath of sulphuric acid, while a current of 
air, heated to about 60,° was aspirated through the sulphur-tube. 
Blount, under somewhat similar circumstances, found the igniting 
point of sulphur to be 261°, but owing to the supply of air being very 
limited, this number is probably too high. D. A. L. 


Simple and Rapid Preparaticn of Pure Gases. By H. 
Bornrricer (Zeit. anal. Chem., 29, 140).—Instead of using an acid for 
the evolution of carbonic anhydride, sulphurous anhydride, and similar 
gases, it is convenient to use sodium hydrogen sulphate. A mixture 
of equivalent quantities of the respective salts in powder gives, when 
wetted with water, a regular stream of the required gas, which will 
be free from the impurities usually derived from the use of an acid. 


M. J. S. 


Silver Silicate. By J. D. Hawkins (Amer. J. Set. [3], 39, 
311—312).—This salt forms as a yellow precipitate when pure 
sodium silicate is added to a neutral solution of a silver salt. When 
heated, it becomes first brownish-red, then the original yellow, and at a 
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red heat decomposes into silver, oxygen, and silica. It is soluble in 
ammonia, and is decomposed by all acids. D. A. L. 


Dimorphism of: Barium Oxide: a New Catalytic Pheno- 
menon. By G. Briicetmann (Zeit. anal. Chem., 29, 123—126).— 
Barium oxide, prepared by strongly heating the hydroxide in clay or 
graphite crucibles, is obtained as a felted mass of elastic needles, 
which, since they show chromatic polarisation, cannot belong to the 
regular system, but are probably hexagonal. Their specitic gravity 
is 5°32 (water at 15° = 1). The same hydroxide, when dehydrated 
in a platinum crucible, yields an oxide which, although distinctly 
crystalline, shows no polarisation, and therefore seems to belong to 
the regular system. It has the specific gravity 5°74, and appears to 
be identical with that produced by igniting the nitrate (Abstr., 1880, 
701). M. J. 8. 


Characteristics of the Alkaline Earths and Zinc Oxide. By 
G. Briicetmann (Zeit. anal. Chem., 29, 126—129; see Abstr., 1880, 
7U1).—Recent experiments have shown that the magnesium oxide 
obtained by igniting the nitrate is not amorphous, but crystalline. 
Strontium oxide is also crystalline when prepared by the ignition of 
the carbonate or hydroxide. Strontium and barium oxides prepared 
in platinum crucibles are pure white, not grey, as hitherto believed. 
Barium hydroxide is decomposed at a much lower temperature than 
the carbonate, but between these limits of temperature barium oxide 


does not absorb carbonic anhydride. The specific gravities of the 
oxides vary slightly according to the compounds from which they are 
obtained, but, with the exception of barium oxide, no evidence of 
dimorphism has been obtained. M. J. S. 


Atomic Weight of Magnesium. By W. M. Burron and L. D. 
Vorce (Amer. Chem. J., 12, 219—226).—The method used was 
similar to that formerly adopted in determining the atomic weight of 
zine (Abstr., 1828, 1247). Magnesium ribbon was placed in a short 
length of iron tubing, and this was placed in the closed end of a 
longer tube of very hard glass. The tube was exhausted, and the 
magnesium was then distilled into the fore part, and the whole 
allowed to cool while the vacuum was still maintained. A slight 
coating of magnesium silicide formed at first on the tube, but this 
protected the glass, and the rest of the metal which distilled over 
could be easily detached, and was free from silicide. The middle 
part of the distilled metal was taken, and redistilled three times in a 
similar manner; a crystalline bar of pure white magnesium was thus 
obtained free from silicon, carbon, calcium, and iron, although these 
could be detected in the ribbon used. The purified metal was dis- 
solved in nitric acid (prepared as described in the previous paper), 
diluted with an equal volume of specially purified water; the excess 
of water was then evaporated, and the nitrate converted into oxide 
by heating first in a sand-bath, and finally in a muffle furnace. The 
operation was performed in a porcelain crucible, previously tared 
against another one which was treated in precisely the same way 8 


i i, Cle Bi ti i 
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the first. Ten experiments were made, and these gave for the atomic 
weight of magnesium numbers varying between 24271 and 24°304, 
the mean being 24°287 (O being taken as 16). 

In some cases very perfect crystals were obtained when the 
magnesium was distilled. These were examined by G. H. Williams, 
and found to be holohedral hexagonal forms isomorphous with those 
of zinc and beryllium. ‘They exhibited faces of the primary prism 
and of the primary pyramid, together with basal planes; the axial 
ratio was determined to be a : c = 1 : 1°6202. C. F. B. 


Crystalline Metallic Precipitates. By H. N. Warren (Chem. 
News, 61, 183).—By using a zinc rod wrapped in coils of asbestos 
paper for the reduction of solutions of metallic salts, the action is 
somewhat retarded, and a crystalline precipitate of the reduced metal 
forms without any previous spongy precipitate, and adheres to the 
asbestos paper. In this way, crystalline precipitates of lead, copper, 
&e., have been obtained, whilst by the use of a magnesium rod 
crystalline zine was precipitated, and iron, manganese, and zirconium 
gradually reduced. Solutions of antimony chloride, with sufficient 
tartrate to prevent the precipitation of the basic salt, yield, in 
addition to a crystalline incrustation, a black precipitate of explosive 
antimony. ~A L 


Copper Precipitate formed in Ordinary Water. By GrimBert 
and Barré (J. Pharm. [5], 21, 414--415).—A solution of copper 
sulphate poured into ordinary water produces a considerable tur- 
bidity, which becomes a voluminous, bluish-green, crystalline deposit 
after a time. Under the microscope, it shows rhomboidal lamine 
which polarise light; these are sometimes isolated, sometimes 
grouped in stars of six branches. It is a tetrabasic copper sulphate, 
38Cu0,CuSO, + 4H,0, insoluble in water, but soluble iu acids. 
Heated at 100° it is unchanged, but towards 200° the whole of its 
water is expelled, and its colour becomes olive green. It has the 
sume compusition as the mineral brochantite. The deposit is in- 
ferred to be due to the presence of calcium hydrogen carbonate in 
the water, as very dilute alkaline carbonates are known to precipitate 
tetrabasic copper sulphate, and no precipitate is produced if the 
hydrogen carbonate is removed. J, T. 


Earths of the Cerium and Yttrium Groups. By A. Berren- 
porrr (Annalen, 256, 159—170).—Orthite, from Strémsboe, near 
Arendal, and from Hitteroé, was freed from cerium oxide and thorium 
oxide by Debray’s method (Compt. rend., 96, 928), and the earths of 
the cerium and yttrium groups then separated by means of potassium 
sulphate, by a modification of the method described by Mosander. 
The separation of the constituents of the two groups was then 
accomplished by systematic partial decomposition of the nitrates ; 
this can be easily done with the nitrates of the yttrium group, but in 
the case of the cerium group it is advisable to place the platinum 
crucible containing the nitrates in a slightly larger porcelain crucible, 
in order to ensure a more regular decomposition. In this way the 
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earths which are precipitated by potassium sulphate can be easily 
freed from lanthanum by two or three operations; the lanthanum 
oxide obtained is very pure (RO = 108°76), but it always contains 
small quantities of didymium. 

The basic nitrates thus freed from lanthanum give a brown oxide 
(RO = 113°2 to 114), which contains all the didymium and samarium 
earths, as well as larger or smaller quantities of gadolinium and 
terbium earths. 

The further purification of the oxide (RO = 108°76) was carried 
out by v. Welsbach’s method (Monatsh., 6, 477—491), namely, by 
fractional crystallisation of the ammonium nitrate double salts, but 
in neutral instead of in acid solution. After about 18 operations, the 
ammonium lanthanum nitrate is obtained in a pure condition, and 
the double salt of the pneodidymium is separated from the more 
sparingly soluble double salt of the praseodidymium, as is shown by 
a spectroscopic examination of the mother liquors; the absorption 
spectra of the second, seventh, twelfth, and eighteenth mother liquors 
are given in a diagram. 

The oxide of the pure lanthanum ammonium nitrate, prepared as 
described above, has the equivalent RO = 10815, RO; = 32445 
(O = 15:96, S = 31°98), from which the atomic weight of lanthanum 
is found to be R = 92°19, or R’”” = 138°28; Cleve (Jahresb., 1883, 
36) found R'” = 138:22. The spark spectrum of the chloride, pre- 
pared from this oxide, is given in a diagram, and the measurements 
of the wave-lengths of the lines are given in a table; the author's 
measurements agree well on the whole with those of Thalén, but 
some of Thalén’s lines could only be observed with difficulty. 4330, 
which has been observed by Thalén, but whivh, according to Cleve, is 
not a lanthanum line, was present in the spectrum of the author's 


preparation. F. S. K. 


Uranyl Chromate and its Double Salts. Py J. Form{nex 
(Annalen, 257, 102—116).—Uranyl potassium chromate, 


2(U0.)CrO,,K,CrO, + 6H,0, 


is obtained by mixing a solution of uranyl nitrate (1 mol.) witha 
solution of potassium chromate (1 mol.), and evaporating over sul- 
phuric acid, or by treating potassium uranate with a warm, concen- 
trated solution of chromic acid and evaporating the filtered solution 
over sulphuric acid. It forms yellow, monosymmetric crystals, 
a:b:e¢ = 0°7566:1:1:9714, B = 72° 38’, and is partially decomposed 
by water. The corresponding ammonium double salt, 


2(U0,) CrO,,(NH,),CrO, oa 6H,O, 


forms yellow, monosymmetric crystals, a: b : ¢ = 08016 : 1 : 10196, 
B = 72°31’, similar to those of the potassium salt, and is partially 
decomposed by boiling water; the compound 2(U0O,)Cr0,,(NH,).Cr0 
+ 3H,O was also obtained. The sodiwm double salt, 


2(UO.)CrO,,NaCrO, + 10H,0, 


forms small, yellow crystals, and is readily soluble in water. 
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Uranyl chromate, (UO,)CrO, + 11H,0, prepared by dissolving the 
hydroxide in an aqueous solution of chromic acid, and concentrating 
the filtered solution on the water-bath, crystallises from boiling 
water in yellow needles, effloresces on exposure to the air, and loses 
the whole of its water at 20U°; only silver, lead, mercurous, and 
bismuth salts produce precipitates in its aqueous solution. 

In precipitating chromic acid as mercurous chromate, in presence 
of uranium salts, the mercurous nitrate employed must be free frcm 
oxides of nitrogen, and the solution must be slightly acid; otherwise 
some of the uranium salt is also precipitated. 

When hydrogen sulphide is passed into a solution of uranyl nitrate 
and mercurous nitrate, mercuric sulphide is precipitated, and at the 
same time the uranyl is reduced to the uranous salt; tungstates and 
titanates are also quickly reduced by hydrogen sulphide in presence 
of mercuric chloride. F. 8S. K. 


Precipitation of Tin from Acid Solutions by Metallic Iron. 
By B. Scuurrze (Ber., 23, 974—976).—Tin is completely precipi- 
tated from solution in inorganic acids by the action of a mixture of 
metallic tin, metallic iron, and iron rust. The free acid is neutralised 
by the ferric hydrate, the stannic salts which are simultaneously 
formed are reduced by the tin to stannous compounds, and from these 
all the tin is thrown down by theiron. The operation requires several 
days for completion, and the absence of every trace of free acid and 
stannic salt is essential to success. J. B. T. 


Mineralogical Chemistry. 


Deposits of Barium Sulphate from Mine-water. By F. 
CLowes (Proc. Roy. Soc., 46, 368—369).—Deposits containing some 
90 per cent. of barium sulphate have been found in the water-boxes 
of various coal mines in the neighbourhood of Newcastle-upon-Tyne. 
The author publishes the results of his analyses of three of these, and 
discusses their probable mode of formation. J. W. 


Tyrolite from Utah. By W. F. Hittepranp and E. 8, Dana 
(Amer. J. Sci., 39, 271—273).—Analysis of material collected at the 
Mammoth mine gave the following results :— 


CuO. CaO. = As,0;. H,0. SO;.  Fe,03. Insoluble. Total. 
4508 678 2852 1721 223 0:08 0°16 100°06 


The percentage of SO, is practically the same as that formerly 
found by Hillebrand (Abstr., 1888, 1043). It is, therefore, necessary 
to consider this as a proper constituent of the mineral. Some of the 
specimens of tyrolite collected are crystallised with sufficient distinct- 
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ness to allow of a somewhat more complete determination of the form 
than has hitherto been possible. The crystals are undoubtedly ortho- 
rhombic. B. H. B. 


Occurrence of Polycrase in Carolina. By W. E. Hippey 
and J. B. Mackintosn (Amer. J. Sci., 39, 302—306).—A few crystals 
of the mineral described were found in 1888 in Henderson Co., North 
Carolina, the associated minerals being zircon, monazite, xenotime, 
cyrtolite, and magnetite. The pure mineral is nearly coal-black, and 
has a sp. gr. of 4°78 and a hardness of 5°5. It is infusible, and on 
analysis yielded :— 


Nb,0;. Ta,O;. TiO . Y,03. Fe,03. UOs. H,0. Total. 
vu mye = 
48°97 27°55 3°19 13°77 518 98°66 


The reactions are quite similar to those given by the Hitteroé poly- 
crase. 

In September, 1889, large crystals of polycrase were found near 
the Upper Saluda River, in South Carolina, about 20 miles from tie 
first described locality. The sp. gr. of these crystals varies between 
4925 and 5038. On analysis the following results were obtained :— 


Nb,O;. Ta,0;. TiO.  Y,Os. PbO. FeO. FeOy UO, 
\& 


47°88 21:23 046 247 O18 19°47 


CaO. H,0. SiO,. Insoluble. Total. 
0°68 4°46 1-01 0°12 97°96 


This mineral is very closely allied to, if not identical with, the poly- 
crase from Hitteroé, Norway, analysed by Rammelsberg. The ap- 
proximate formula of the Carolina mineral is Nb,O;,4TiO.,5RO,23H.0. 
It should be noted that this is the first occurrence of a columbo- 
titanate accredited to an American locality. B. H. B. 


Manganiferous Spring waters. By W. P. Mason (Chem. News, 
61, 123).—Sixty-two springs in the United States are reputed to 
contain manganese, usually as carbonate, but only seven have as much 
as nine parts per million or above, and in five of these the manganese 
is present as sulphate or chloride, whilst its condition in the other 
two is doubtful. Excelsior Springs, near Kansas City, Mo., are, 
however, comparatively rich in manganese carbonate, yielding per 
million:—MnCO,, 9°41; Al,O;, 2°10; SiO,, 12°0; K,SO,, 4°86; NaCl, 
17°60; FeCO,, 23°43; CaCO,, 362°75; MgCO;, 547; KCl, 2%; 
NaHCO,, 9°35. D. A. L. 
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Organic Chemistry. 


The Marsh Gas Fermentation. By Berruetor (Bull. Soe. 
Chim. [3], 3, 331).—According to Schloesing, marsh gas and carbonic 
anhydride are formed in equal volumes when dung ferments. Since 
these gases must result chiefly from the decomposition of cellulose, 
their formation may be represented by the following equation :— 


nCsHyO; + nH,O = 3nCO, + 3nCH,. 


This equation necessitates the liberation of as much heat as is repre- 
sented by 41 x n Cals., which is slightly superior to that liberated in 
the alcoholic fermentation. T. G. N. 


Double Cyanides of Zinc and Mercury. By W. R. Dunstan 
(Pharm. J. Trans. {3}, 20, 653).—Rammelsberg observed that when 
zinc sulphate is added to a solution of mercury potassium cyanide, 
HgK.(CN),, a white precipitate is produced. Gmelin suggested that 
this consists of a cyanide of zinc and mercury, HgZn(CN),, but no 
analysis of the precipitate was made by either chemist. During his 
receut investigation of the antiseptic properties of the metallic cyan- 
ides, Sir Joseph Lister prepared this substance, and found it to be of 
exceptional value as a surgical antiseptic. It was observed, however, 
that in its preparation the larger part of the mercuric salt is dis- 
solved, especially during the washing of the precipitate with cold 
water; a smaller part (from 5 to 15 per cent.) remains in the pre- 
cipitate, and cannot be dissoived from it by cold water. 

The author finds that the quantity of mercuric cyanide retained by 
the precipitate, and not dissolved from it by cold water, is mainly 
dependent on the amount of water present during precipitation, and 
that by reducing the quantity to the lowest limit consistent with the 
solution of the reacting salts, the amount of retained mercuric cyanide 
may be raised to rather more than 36 per cent., which corresponds 
approximately with the formula 2Zn(CN).,Hg(CN),. Similar results 
were obtained by precipitating a solution of zinc potassium cyanide, 
ZnK.,(CN),, with mercuric chloride, and also by dissolving equivalent 
quantities of zinc potassium cyanide and mercury potassium cyanide 
in water, and decomposing the mixed salts with sufficient sulphuric 
acid to remove the whole of the potassium as sulphate. On the other 
hand, the same substance was not produced by evaporating to dryness 
a solution of mercuric cyanide with freshly precipitated zinc cyanide ; 
neither was it obtained by the action of hydrocyanic acid on a 
mixture of the freshly precipitated oxides suspended in water or 
alcohol; the product of both these reactions was a mixture of the 
two cyanides, from which cold water cumpletely dissolved the mer- 
curic cyanide. 

Althongh pure salts were employed in the preparation of the 
material, a little zinc hydroxy-salt was invariably produced, but ex- 
periment showed that the retention of the mercuric cyanide is not 
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conditioned by the presence of a hydroxy-salt of zine or mercury. 
By prolonged boiling with water, the mercuric cyanide is completely 
removed from the substance. From the evidence so far obtained, the 
author is inclined to believe that the mercuric cyanide is retained by 
the zinc cyanide in some mechanical way, and that the substance is 
not a definite chemical compound. But this question is being further 
investigated. All attempts to prepare a double cyanide of the formula 
suggested by Gmelin were failures. W. R. OD. 


Ammeline. By A. Smoika and A. Frirpreicu (Monatsh., 11, 
42—60; compare Abstr., 1889, 114, and this vol., p. 618).—Ammeline 
may be synthesised by heating together in a pi araffin-bath dicyanodi- 
amide (1 mol.) and ethyl carbamate (2 mols.). The mixture melts at 
182—185°, and after heating for a quarter of an hour at 190°, the 
clear liquid becomes clouded. On raising the temperature to 195° 
for half an hour, ammeline separates, and may be crystallised from 
hot aqueous soda, when it forms spherules consisting of microscopic 
needles. Ammeline is also formed by heating together at 190°, a 
mixture of anhydrous biguanide sulphate (1 mol.) and ethyl carbonate 
(4 mols.). 

Ammeline is only slightly soluble in water, at 23°, one part in 
4677; at 100°, one part in 1260. When freshly prepared it dissolves 
readily in sulphuric, chromic, oxalic, and in concentrated formic and 
acetic acids, forming the corresponding salts. The sulphate, 


(C,H,N,0).,H.SO, + H,0, 


crystallises in aggregates of very small, microscopic needles, very 
sparingly soluble in and decomposed by boiling water ; the chromate, 
(CyHsN,O)2,H2 CrO, + 2H,0, crystallises i in long, yellow, microscopic 
needles, is only slightly soluble i in, and is decomposed by water; the 
oxalate, (C;H;N;O)2,H,C,0,, is an anhydrous, white, microcrystalline 
powder. 

The synthesis of ammeline from dicyanodiamide and ethyl] carba- 
mate points to its having the constitution represented by the formula 


HN< OR NHSONH, and thus harmonises with the conclusions 


drawn / the authors from their synthesis of phenylammeline (loc. 
cit.). i . 


Mixtures of Alcohol and Water. By T. Farrinaton (Chem. 
News, 61, 208).—Investigations with mixtures of alcohol and water 
indicate that the greatest rise of temperature, 10°, is obtained by 
the admixture of water with 28 to 50 per cent. of alcohol, and the 
following is the relationship between the densities and refractive 
indices for the liquids given :— 
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Refractive index. 


Calculated 


Observed. 
From vols. of the 


From formula. 
components. 


eee 5 cccccssncccel Oe 1°3645 ons 
WD. kkccecccsessc] © Oe 1 ‘3320 ne 
5 alcohol + 10 water..| 0°9610 1°352 1°3535 1 
5 alcohol + 5 water...| 0°9348 1°361 1°3622 1 


343 
*348 


Whilst a curious relationship exists in the rate of the passage of the 
liquids through a small aperture, as the following numbers show :— 


Very small aperture. Small aperture. 
Seconds. Seconds. 


20°9 

22°7 

26°9 

D. A. L. 
The Supposed Hydrates of Alcohol. By S. U. Pickerine 
(Zeit. physikal. Chem., 6, 1).—Mendeléeff stated that the first 
differential of the densities of solutions of alcohol in water which he 
quoted in the Trans., 1587, 778, formed a rectilineal figure, given on 
p. 780, showing three distinct breaks, indicative of the existence of 
three definite hydrates. The author plots out Mendeléetf’s values, 
both those quoted on p. 778, as well as four other sets of values for the 
density differentials at other temperatures, and shows that they all 
form curvilinear and continuous figures bearing no resemblance to 
Mendeléeff’s drawing. The author has previously shown (Trans., 
1890, 81) that a similar statement made by Mendeléeff as to the 
densities of sulphuric acid solutions was equally mistaken, and he 
calls in question Mendeléeff’s statement that he had found the 
rectilineal character of the first differential to hold good in the 
case of 100 different salts, for Mendeléeff gave alcohol as a “ typical ” 
specimen, remarking that “no other solution besides that of alco- 
hol, and none of its other properties, are known with such a degree 
of accuracy.’”” The author states that he has good grounds for con- 
sidering that the solid products obtained by Mendeléeff on cooling 
two solutions of alcohol consisted of ice, and not of two definite 
hydrates. 
The author has examined by differentiation all the values obtained 

by other physicists for the densities, without finding any evidence of 
the existence of any hydrates. 8. U. P. 


Nitrethyl Alcohol. By R. Demura and V. Meyer (Annalen, 256, 
28—49 ; compare Abstr., 1889, 366).—Nitrethyl alcohol has a sp. gr. 
VOL. LVII, 3m 
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of 1:1691 at 19°4°, and its molecular formula is C,.H,;NOs, as is shown 
by molecular weight determinations in glacial acetic acid solution. 
The sodiwm salt, C,H,NO,;Na, is a colourless, granular, hygroscopic 
powder readily soluble in water; it combines with acetic chloride 
with great energy, and explodes when treated with concentrated 
nitric acid. 

The compound N,Ph:CH(NO,)-CH.°OH separates as a yellowish- 
red precipitate when an aqueous solution of the pure sodium salt 
is treated with a solution of diazobenzene chloride; it crystallises 
from light petroleum in yellowish-red needles, melts at 104°, and 
is very readily soluble in the ordinary solvents. When impure 
nitrethyl alcohol, prepared as previously described, is treated with 
diazobenzene chloride, benzeneazonitromethane, N,Ph-:CH.,°NO, (m. p. 
153°), separates from the solution in crystals. The formation of this 
compound is most probably due to the presence of nitracetic acid in 
the crude nitrethyl alcohol. 

Acetylnitrethyl alcohol, CsH;NO,, was obtained in an impure con- 
dition by warming the pure alcohol with acetic anhydride; it is a 
yellowish oil, and cannot be distilled even under reduced pressure. The 
chloride, C,H,CINO,, was also obtained, but only in an impure con- 
dition, by treating the alcohol with phosphoric chloride in the cold; 
it is a yellow oil, and cannot be distilled. 

Sodionitrethyl alcohol is not acted on by ethyl iodide even when it 
is boiled therewith, so that its constitution is probably expressed by 
the formula NO,-CHNa:CH,-0OH. 

Nitrethyl alcohol reacts readily both with chloral and pheny] 
cyanate, but the products cannot be obtained in a pure condition; 
it is completely decomposed by warm hydrochloric acid and by potas- 
sium permanganate. When treated with nitrous acid (1 mol.), it 
yields methylnitrolic acid as the principal product, but when a large 
excess of nitrous acid is used, the principal product is an acid free 
from nitrogen, probably glycollic acid. 

When nitrethy! alcohol is reduced with sodium amalgam in slightly 
acid solution, it is converted into a brown, strongly basic liquid which 
is miscible with water in all proportions, absorbs carbonic anhydride 
from the air, and cannot be distilled; the hydrochloride of this sub- 
stance is a brownish, very hygroscopic syrup. The results obtained 
on analysis agreed with those required by a mixture of mono- and di- 
ethyleneoxydiamine, but it could not be separated into these com- 
pounds by the method described by Wurtz (Annalen, 121, 226), and 
no crystalline salts could be obtained. F. 8. K. 


Ethereal Salts of Phosphorous Acid. By O. Janne (Annalen, 
256, 269—285).—Ethyl phosphite, P(OEt),, is obtained, together 
with the compound C,yH;P,0,, described by Geuther (Abstr., 1884, 
1282), and a little ethyl phosphate, when phosphorus trichloride is 
gradually added to finely divided sodium ethoxide, covered with 
ether; the yield is 70 per cent. of the theoretical. It is a pleasant 
smelling liquid of sp. gr. 1075 at 15°, and boils at 192—195°. When 
heated with iodine at 190°, it is partially decomposed with formation 
of ethyl iodide and diethylphosphoric. iodide, and when heated with 
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sodium ethoxide at 150—190°, sodium diethyl phosphite, ethylene, 
and alechol are produced. Acetic chloride at 190° seems to decom- 
pose it into ethyl chloride, ethyl acetate, and ethyl dihydrogen phos- 
phite; acetic anhydride at 240° seems to have a similar action. When 
boiled with acetamide, it seems to be converted into the amide’ of 
diethylphosphorous acid. 

The compound C,,H..P,0, (see above) is not decomposed by sodium 
ethoxide at 230°; when treated with phosphorus trichloride, it yields 
ethyl phosphate, phosphite and chloride, and phosphorous acid. 

Methyl phosphite, P(OMe)s, prepared as described in the case of the 
ethyl salt, is a highly refracting liquid of sp. gr: 1:1785 at 15°, and 
boils at 185° with considerable decomposition. The propyl salt, 
P(OPr);, is a yellowish liquid of sp. gr. 1004 at 15°, and boils at 
240° with slight decomposition. The isobutyl salt, P(OC,Hs)s, is a 
yellowish liquid of sp. gr 0°952 at 15°, and boils at 248—255°. The 
isoamyl salt, P(OC;H,:)s, boils at 265—270°, and its’ sp. gr. is 0°9005 
at 15°. F. 8. K. 


American Fusel Oil. By J. H. Lone and C. E. Liveparcer 
(Chem. News, 61, 185—187).—Most American distillers use corn 
(maize) mixed with small amounts of other grains for the mash. The’ 
authors have examined a sample of fusel oil obtained at Chicago, 
and separated from alcohol fermented during the spring season by 
the 72-hour period. It was saturated with water, allowed to settle, 
dried first with anhydrous copper sulphate, then with potassium car- 
bonate, and fractionally distilled. The higher fractions were sepa- 
rated by fractional crystallisation of the barium amyl sulphates, &., 
and identified by their boiling points, optical activity, and conversion 
into the iodides ; whilst the boiling points and conversion into the bro- 
mides served for the identification of lower boiling constituents. In 
this way the sample of several gallons of fusel oil was found to con- 
sist chiefly of active and inactive amyl alcohol, with some isobutyl 
alcohol and isopropyl and ethyl alcohols, and traces of normal propyl 
and normal butyl alcohols. A very small proportion, consisting of 
alcohols and ethereal substances, boiled above 133°. D. A. L. 


Derivatives of 8-Bromopropylamine. By P. Hirscu (Ber., 23, 


964—967).—Propylene-y--thiocarbamide, Sunn ONE, is ob- 


tained by the action of potassium thiocyanate on 8-bromopropyl- 
amine; it is identical with the compound obtained by Gabriel (this 
vol., p. 127) by the action of hydrogen bromide on allylthiocarbamide, 
and isomeric with trimethylene-y-thiocarbamide, 
CH.— Sy ~. 
CH:<oH-NH> CNH. 
The picrate, C,H,N.S,C.H;N,0,, is deposited from water in curved, 
needle-shaped crystals melting at 199—200°. The platinochloride 
forms yellowish-red, needle-shaped crystals melting at 210—212°. Pro- 


pylene--carbamide, taenn>o§ H, is formed by heating together 
3 m 2 
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B-bromopropylamine and potassium cyanate. The picrate crystal- 
lises from hot water in lustrous needles melting at 186°. With 
carbon bisulphide, $-bromopropylamine yields u-8-mercaptomethy/- 
HMe's 
H,—N 
OH.< Oe a p> C:sH (this vol., p. 472). The compound crystallises 
2 
from hot water in long, white needles, and melts at 82°; it is soluble 
in alkalis, but not in acids. By treating an alkaline solution of 
mercaptomethylthiazoline with an alkyl iodide, the corresponding thio- 
HMe'S 


ether is obtaired. Methylmercaptomethylthiazoline, yoo SMe, 
= 


is a colourless, oily liquid boiling at 216—218°. The corresponding 
ethyl-compound boils at 228—229°, and the prepyl-derivative at 
246—248". These compounds are all strong bases, and have an 
extremely unpleasant odour. 

If B-bromopropylamine hydrobromide is warmed with an equivalent 
quantity of baryta-water, 2 mols. HBr are eliminated, and on distilla- 
tion a basic substance is obtained of the formula C,H,N. It seems to 
be amidopropylene; it is isomeric with allylamine, from which it is 
distinguished by giving a crystalline compound with potassium bis- 
muthoiodide. The new base is also isomeric with the two compoun|s 
formed by the action of potash on y-bromopropylamine hydrobromide 
(compare Abstr., 1888, 1292). 

BB romopropylbenzamide, CHMeBr-CH.-NHBz, is obtained by treat- 
ing f-bromopropylamine with benzoic chloride in the cold. The 
amide crystallises from benzene in needles melting at 78°, and if it 
is dissolved in water, the solution evaporated, and the residue treated 
with potash, a substance is obtained of the formula C,H,,;NO,; this 
crystallises from benzene in white, lustrous leaves, melts at 92—93°, 
and is most probably B-hydroxypropy lbenzamide, OH-C HMe-CH,'N HBz. 
The same substance is formed by the action of benzoic chloride on the 
solution, containing f-oxypropylamine, which remains after distilling 
off the amidopropylene (see above). 

Onadding methylthiocarbimide to B-bromopropylamine dissolved 
in benzene, two substances are formed; the one separates as an oil, 
the other remains dissolved in the benzene. The oily compound 


is methylpropylene-y-thiocarbamide, | mage Me, or 


CH,-NH 
CHMe’S 

-NHMe: 
bn,—n7e N48 e; 


it solidifies on standing, and crystallises from light petroleum in long 
needles melting at 49—5U°. These crystals are particularly easily 
soluble in water, and the solution is strongly alkaline. The picrate is 
obtained in the form of needles melting at 145°. The platinochloride 
erystallises from water in large, dark-red needles melting at 143". 
The second compound is obtained on evaporating the benzene; it 
is deposited from methyl alcohol in long, white crystals melting at 
64°, has the formula C,H,,N;S,, and is a compound of equal mole- 


>C-‘SH, isomeric with s«-mercaptopenthiazoline, 


C 
thiazoline, | 
LAZOLUNE. C 
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cules of methylpropylene-y-thiocarbamide and methylthiocarb- 
imide. Allylthiocarbimide yields two corresponding compounds:; 
allylpropylene-y--thiocarbamide crystallises from light petroleum in 
quadratic prisms melting at 56°. The picrate is deposited from 
water in long crystals which melt at 130°. The second product of 
the action of allylthiocarbimide crystallises from dilute’ alcohol in 
white, lustrous prisms melting at 52°. Allylpropylene-y-thio- 
carbamide is also obtained by heating symmetrical diallylthiocarb- 
amide with hydrochloric acid under pressure. An oily, isomeric base, 


CHMe Ss . , _ 

l : h i 

buN-( oH)? ° NH, is prepared by the action of allyl iodide on 
propylene-y-thiocarbamide. The picrate crystallises from water in 
small, triangular prisms melting at 126°. This research shows that 
the reactions of B-bromopropylamine are completely analogous to 
those of bromoethylamine. J. B. T. 


Tribromopropaldehyde and Tribromopropionic Acid. By 
L. Niemitowicz (Monatsh., 11, 87—99).—Tribromopropaldehyde, 
CH.Br-CBr,-COH, is obtained, together with tribromopropionie avid 
and a liquid polymeride of dibromethylene, on dissolving glycerol 
in five times its weight of sulphuric acid, treating the solution with 
hydrobromic acid (sp. gr. 1°49), and heating at 125°. It is an oil 
which unites energetically with water to form a white, crystalline 
hydrate, C,;H;Br,;0 + 2H,0, and on heating splits up into hydrobromic 
acid and the polymeride of dibromethylene above mentioned. Tlie 
hydrate crystallises in needles or in plates; melts: at 61°5°; is only 
very slowly attacked on boiling with water, yielding a black, humus- 
like acid product; on oxidation with an equivalent quantity of nitric 
acid it gives tribromopropionic acid; and yields unsymmetrical di- 
bromethylene, hydrobromic and formic acids on treatment with potash, 
a decomposition which explains the physiological action of the aldehyde. 

Tribromoprupionic acid, CH,Br-CBr,-COOH, is formed in variable 
quantity, depending on the strength of the hydrobromic acid used 
and the temperature of the reaction, in the production of tribromo- 
propaldehyde by the method above described. It crystallises from 
carbon bisulphide in transparent plates, soluble in alcohol, ether, 
chloroform, and the alkalis, but is scarcely dissolved by water or by 
dilute acids. It melts at 93°, and forms a sodium salt crystallising 
with 2 mols. H,O; a calcium salt crystallising in slender, white 
needles; and an iron salt, (C;H,Br;O0,);Fe, crystallising in character- 
istic red, hexagonal plates. G. T. M. 


Aldol. By G. Maayanini (Gazzetta, 19, 366—367).—Phenyl- 
hydrazine acetate precipitates from aqueous solutions of aldol a heavy 
oil, which, on exposing its ethereal extract for some time m a vacuum, 
is changed into a transparent, reddish, viscous mass. On heating 
this substance, it is decomposed, and at a temperature above 
160—180°, products pass over which give the pyrazoline reaction with 
sulphuric acid and potassium dichromate; among these products, 
aniline and a substance having the odour and reactions of the indoles 
have been observed. The latter compound is probably the real 
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hydrazone ; it is decomposed by the action of hydrochloric acid in the 
cold, forming a green colouring matter. 

By the prolonged action of hydroxylamine hydrochloride, &c., on 
aldol, the only product is a mobile, neutral liquid which has the same 
boiling point as acetaldoxime. 

Paraldol is found by Raoult’s method to have in acetic solutions 
the molecular formula (C,H,O,)>. S. B. B. A. 


Decahydrated Lead Acetate. By A. E. Fasnacut and C. R. 
Linvsty (Chem. News, 61, 196—197).—Rhombic plates of the com- 
position Pb(OAc), + 10H,O have been obtained. Axial ratios, 
07002 : 1 : 09125, observed faces coP, Poo, coPco, Poo. They are 
colourless and transparent, but gradually become opaque and milk- 
white; they melt at 22°2°, and have a sp. gr. of 1°689. D. A. L. 


Conversion of Ethyl Acrylate into G-Alanine. By V. Wenner 
(Gazzetta, 19, 437—4.40).—K6rner and Menozzi have given a method 
for the formation of unsaturated (olefinoid) acids by the elimination 
of nitrogen from the parattinoid amido-acids, and have shown that the 
reaction may be reversed (Abstr., 1887, 1031, 1100), thus obtaining 
aspartic acid from fumaric and maleic acids. To test the latter 
reaction in the oleic series, pure ethyl acrylate (15 grams) prepared 
by Caspary and Tollens’ method, by the action of zine and su)phuric 
acid on a8-dibromopropionic acid, was heated with alcoholic ammonia 
(55 c.c. of 15 per cent.) for 10 hours in a sealed tube at 110—115”. 
The product was freed from alcohol, dissolved in water, and extracted 
with ether, the aqueous solution boiled with baryta (24 grams), until 
no more ammonia was evolved. On removing the barium, the residue 
yielded on concentration colourless, tabular crystals which, like those of 
A-alanine, melt with decomposition at 178°, and are very freely soluble 
in water. To confirm its identity with S-alanine, the product was 
converted into the copper salt, which crystallises in large, blue tables 
or prisms, of the composition (NH,"C;H,COO),Cu,6H,0. This differs 
from the salt obtained by Heintz (Abstr., 1871, 127) from crude 
f-alanine, the latter crystallising with only 5 mols. H,O; the copper 
salt of pure f-alanine prepared from f-iodopropionic acid contains 
6H,O, however. 

a-Alanine may accordingly be transformed into the -compound by 
first converting it into ethyl acrylate. S. B. A. A. 


Derivatives of Angelic and Tiglic Acids. By P. Metixorr and 
P. Perrenko-KritrcHenko (Annalen, 257, 116—132 ; compare Abstr., 
1887, 29, and 1888, 1177).—The authors have made some further 
experiments in order to show that the a-chloro-2-methylhydroxy- 
butyric acid (m. p. 115°5°) obtained from tiglic acid (Abstr., 1887, 
29) is not identical with the a-chlorhydroxyvaleric acid (m. p. 103°, 
not 105°) obtained by treating angelic acid with hypochlorous acid ; 
this is clearly proved by a comparison of the behaviour of the potas- 
sium and silver salts of the two acids, as well as by a comparison of 
the two acids themselves. 
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The 8-chlorohydroxy-acid (m. p. 92°) obtained by the combination 
of hydrochloric acid and the glycidic acid from angelic acid is isomeric 
with the B-chlorhydroxy-acid (m. p. 75°) which is obtained by the 
action of hypochlorous acid on angelic acid, and on tiglic acid. When 
the acid (m. p. 92°) is warmed with sodium carbonate, it is converted 
into ethyl methyl ketone, identical with the compound obtained from 
the 8-chlorhydroxy-acid prepared from tiglic acid; the acid melting 
at 92° is therefore 28-chlor-z-hydroxy-, and that melting at 103° an 
a-chloro-8-hydroxy-valeric acid. 

The authors discuss the behaviour of various unsaturated acids 
with hypochlorous acid, and conclude that Michael’s rules (Abstr., 
1819, 1140) are inapplicable in a large number of cases. 

F. 8. K. 


Schmidt’s Process for the Conversion of Oleic Acid into 
Solid Fatty Acids. By R. Benepixr (Monatsh., 11, 71—83).—To 
investigate the process, a mixture of oleic acid with one-tenth of its 
weight of zinc chloride was heated at about 185° (if the temperature is 
allowed to rise above 195°, no solid acids are obtained), until a small 
quantity of it solidified when cooled. The solid product of the action 
consisted of additive products with zine chloride, and these, on boiling 
with dilute hydrochloric acid, were converted into isomeric hydroxy- 
stearic acids, one of which was further converted by loss of water into 
the lactone of y-hydroxystearic acid. The action of zine chloride 
consequently resembles that of sulphuric acid (compare Geitel, Abstr., 
1888, 578), and confirms the opinion of Saytzeff (Abstr., 1888, 815), 
that oleic acid must be represented by the formula 


CH,-(CH,)s*CH:CH-CH,-COOH. 


On distilling these hydroxystearic acids, oleic and the solid isoleic 
acids are formed. Schmidt’s solid “fatty acids” consist chiefly 
of a mixture of isoleic acid and stearolactone. 

G. T. M. 


Ethyl .2-8-Diacetopropionate. By I. Osstrporr (Bull. Soc. 
Chim. [3], 3, 326—328).—Ethyl sodacetoacetate and chloracetone in 
molecular proportion were heated in alcohol at 100°, and on distilla- 
tion yielded two fractions, one boiling at 104—106° under a pressure 
of 37—38 mm., and another boiling at 121—123° under a pressure of 
33—35 mm. Neither of these is pure ethyl diacetopropionate, but 
each contains much ethyl acetoacetate. 

The heats of combustion of the second fraction were taken, and 
gave a mean value of 1110 cals. T. G. N. 


Acetyllevulinic Acid and Constitution of ,-Ketone Acids. 
By J. Brept (Annalen, 256, 314—340).—Acetyllevulinic acid (Abstr., 
1887, 126) is formed when a@-angelicalactone is treated with acetic 
anhydride at the ordinary temperature, or more quickly, at 100°, a 
reaction which is further evidence in favour of the lactone formula 
for levulinic acid. 

The hydrazone of levulinic phenylhydrazide, 


NHPh:N:CMe-CH,CH,-CO-NH:'NHPh, 
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is formed when acetyllevulinic acid is treated with phenylhydrazine 
in glacial acetic acid solution, or when a-angelicalactone is treated 
with phenylhydrazine in ethereal solution; it crystallises from hot 
ulcohol in prisms, and melts at 178°. The formation of this compound 
cannot be regarded as evidence against the lactone formula for acety|- 
levulinic acid, because the diacetates of aldehydes behave in an exactly 
similar manner. When benzaldehyde diacetate, CHPh(OAc)., for 
example, is treated with phenylhydrazine in glacial acetic acid solu- 
tion, the hydrazone of the benzaldehyde separates from the solution 
in crystals, and the mother liquors contain acetylphenylhydrazine 
(m. p. 128°5°). 

(Enanthaldehyde diacetate, under the same conditions, is converted 
into enanthaldehydephenylhydrazine and acetylphenylhydrazine. 


The dilactone, gg sag on isolated by Volhard (this 


vol., p. 30) from the distillation products of succinic acid, and which 
stands in the same relation to acetyllevulinic acid as the latter does to 
aldehyde diacetate, also combines with phenylhydrazine in acetic 
acid solution. The compound obtained crystallises in colourless 
needles, does not melt at 290°, and is insoluble in alkalis; it has the 
composition C,;,H»N,O,, and is formed from the intermediate product 
COOH:CH,’CH,C(N,HPh)-CH,-CH,*CO-NH-NHPh, by the elimina- 
tion of 1 mol. H,O. 

Levulinic cyanide and levulinic chloride both interact with phenyl- 
hydrazine, the former, however, only very slowly, yielding the hydr- 
azone of levulinic phenylhydrazide (m. p. 178°) described above. 
Since both the chloride and the cyanide are doubtless --substituted-y- 
lactones, acetyllevulinic acid has an analogous constitution, 


CH. <6 9/9 >CHMe OAc. 


Levulinic chloride can be conveniently prepared by treating levu- 
linic acid with excess of acetic chloride, and cooling the mixture as 
soon as the reaction commences; the product is then kept under 
reduced pressure until free from acetic chloride. Michael’s statement 
that acetyllevulinic is formed in this reaction is incorrect. 

Ethyl levulinate is not acted on by acetic anhydride even at 
160—170°. 

When silver levulinate is treated with acetic chloride, or when 
silver acetate is treated with levulinic chloride, acetyllevulinic acid is 
formed. F. S. K. 


Action of Ammonia on Dehydrodiacetyllevulinic Acid. By 
G. Maaenanini (Gazzetta, 19, 275—284).—The formation of dehydro- 
diacetyllevulinic acid, C,H,.O,, by heating levulinic acid with acetic 
anhydride was previously described (Abstr., 1888, 812). 

The best yield is obtained by heating levulinic acid with acetic 
anhydride for not less than 10 hours at a temperature of 220—225°, 
removing the excess of acetic acid and anhydride by distillation in a 
vacuum, treating the resinous residue with water, and completely 


ort SS 8 et Cr me OO 
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extracting by boiling with sodium carbonate. The alkaline solution 
is repeatedly extracted with ether, the extract freed from ether, 
and the residue crystallised from boiling water; the yield never 
exceeds 4 per cent. By evaporating the ethereal solution, it may be 
obtained in monoclinic prisms, a:b: c¢c = 158975: 1 : 087707, 
8 = 69° 41’ 13". Forms observed (001), (100), (010), (110), (201), 
(111), (hko), (hol). 

The ethereal extract from the alkaline solution contains an oil 
having an agreeable odour and boiling at 73—85° under a pressure of 
9—10 mm. of mercury. 

The action of acetic anhydride on levulinic acid at 100° results in 
the quantitative conversion of the latter into its monacetyl-derivative. 
On heating levulinic acid with five times its weight of acetic 
anhydride for six hours at 150—155°, a mixture of acetyllevulinic 
acid and of angelolactone is obtained, but no dehydrodiacetyl- 
levulinic acid is formed if the temperature is either much below 200° 
or over 230°. 

When the acid (1 gram) is heated in a sealed tube with ammonia 
(12—13 grams, sp. gr. = 0°905) for 5—6 hours at 100°, it is almost 
quantitatively converted into the compound C,H,,NO, which partially 
separates on standing in long, lustrous needles. The bulk of this 
product is extracted from the solution with ether, it melts when pure 
at 94°5°, and has an odour recalling that of an acetylpyrroline. On 
heating it with zine-dust, an oil passes over having an odour 
recalling that of the homologues of pyrroline, and colouring a strip 
of pinewood moistened with hydrochloric acid an intense red; it is 
itself resinified by that reagent. ; 

The compound C,H,,NO does not yield an oxime on heating it 
with hydroxylamine hydrochloride, sodium carbonate, and alcohol, 
the product consisting of the sodium salt of a new acid which is 
precipitated by ether from a concentrated alcoholic solution, and 
decomposes at 162°. S. B. A. A. 


Ethereal Salts of Alkyoxyquartenylic Acids. By E. Enxe 
(Annalen, 256, 201—218 ; compare Koll, Abstr., 1889, 488).—Ethyl 
B-chloroquartenylate, CH,:CCl-CH,-COOEt, is obtained by dissolving 
B-chloroquartenylic acid, prepared by Geuther’s method, in alcohol, 
and saturating the solution with hydrogen chloride; it boils at 
155—157°. The methyl salt boils at 139—141°, the propyl salt at 
175—177°, and the isobutyl salt at 187°. 

Methyl B-methoxyquartenylate, CH,;C(OMe)-CH,-COOMe, obtained 
by treating methyl chloroquartenylate with sodium methoxide in 
alcoholic solution, is a colourless liquid boiling at 175°8° (corr.) ; the 
corresponding ethory-derivative boils at 195°7° (corr.), the propoay- 
derivative at 230°4° (corr.), and the isobutowy-derivative at 253°7° 
(corr. ). 

Ethyl B-methoxyquartenylate, CH,:C(OMe)-CH,COOEt, boils at 
178-4° (corr.), the propoxy-derivative at 228°6° (corr.), the isobutory- 
derivative at 247°3° (corr.), and the amyloxy-derivative at about 
254—260° with partial decomposition. 

Propyl B-methoxyquartenylate boils at 180—182° ; the ethowy-deriva- 
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tive melts at 18° and boils at 205°3° (corr.), the propowy-derivative 
boils at 229°7° (corr.), and the isobutoxy-derivative at 251°4° (corr.). 
Butyl B-methoxyquartenylate boils at 184°5° (corr.); the ethowy- 
derivative melts at 11° and boils at 206-4° (corr.), the propowy-derivative 
boils at 228°5° (corr.), and the isobutoxy-derivative at 249°8° (corr.). 
F. S. K. 
Action of Sodium and Sodium Ethoxide on Ethereal Salts 
of Lactone Acids and on Lactones. By R. Firrie (Annalen, 
256, 50—63 ; compare Abstr., 1885, 375).—It has been previously 
shown (Roser, Abstr., 1884, 459, and Frost, Abstr., 1885, 393) that 
when ethyl terebate (ethyl dimethylparaconate) is treated with 
sodium or sodium ethoxide, it is converted into sodium ethyl tere- 
conate ; the ethyl salts of propyl-, isobutyl-, and phenyl-paraconic 
acid behave in like manner, being converted into the sodium ethyl 
salts of the isomeric itaconic acids in accordance with the equation 


O— CHX 


mane ° Ore. 


CO< 


The same intramolecular change takes place to a slight extent, as has 
been already shown (compare this vol., pp. 584, 775), when the sub- 
stituted paraconic acids are distilled; the unsaturated bibasic acids 
obtained by either of these methods being identical. 

Methylitaconice acid, propylitaconic acid, and phenylitaconic acid 
are readily converted into saturated acids; isobutylitaconic acid, on 


the other hand, is as difficult to reduce as teraconic acid. In 
chemical behaviour the itaconic acids resemble teraconic acid very 
closely, but, unlike the latter, they are only very partially recon- 
verted into the paraconic acids by treatment with hydrochloric, 
hydrobromic, or sulphuric acid; this change can, however, be 
brought about by treating the acids with bromine and then with 
sodium amalgam. By boiling the acids obtained by the action of 
bromine on propyl- and isobutyl-itaconic acids with water, the 
unsaturated lactone acids corresponding to aconic and terebilenic 
acid are formed; the constitution of these compounds is probably 


expressed by the formula sn, 


The brominated phenylparaconic acids behave quite differently, as, 
when boiled with water, they are decomposed with evolution of 
carbonic anhydride, yielding benzoylpropionic acid. 

The ethyl salt of terpenylic acid shows a totally different behaviour 
from that exhibited by the ethereal salts of the substituted paraconic 
acids, and when treated with sodium or sodium ethoxide, it yields the 
sodium salts of two isomeric diterpylic acids, C\sH»O;, 2 mols. of the 
lactone acid combining together with elimination of 1 mol. of water. 
The diterpylic acids are readily decomposed by acids with evolution 
of carbonic anhydride, yielding crystalline, neutral dilactones, 
Cy,H»O;, which form salts, C,,H.,0;M’'., when boiled with alkalis; 
on decomposing these salts with hydrochloric acid, the lactone acids, 
CisH.,O., are obtained, but they are readily reconverted into di- 
lactones. The abnormal behaviour of terpenylic acid seems to show 


ORGANIC CHEMISTRY. 867 


that it is not a paraconic acid, and it is possible that it has the con- 


O—C Pré-COOH 


stitution CO<an An 
2 Vvit2 


The simple lactones, valerolactone and caprolactone, behave in a 
certain sense like ethyl terpenylate, as, when treated with sodium 
ethoxide, they yield sodium salts which are decomposed by hydrochloric 
acid into dilactones, formed from 2 mols. of the lactone with elimina- 
tion of 1 mol. of water. These dilactones are decomposed on boiling 
with bases, giving salts from which crystalline monocarboxylic acids 
(divalonic and dihexonic acids), polymeric with the original lactones, 
are obtained; these acids are unstable, and, on warming with dilute 
mineral acids, are decomposed into neutral, very stable compounds 
(dimethyloxetone and diethyloxetone). The constitution of these 
compounds has not yet been ascertained. In the case of valerolactone, 
the first product (divalerolactone) probably has the constitution 
CH,CH, 
CHMe-O 
acid) obtained therefrom the constitution 


CH, CH, 

CHMe:O 

on warming this acid with dilute mineral acids, carbonic anhydride is 
evolved, and it may be assumed that the compound 

CH.CH, 

CHMe:O 


is formed as an itermediate product, and then decomposed into 
dimethyloxetone, Q5¥ CHS, 9 OBsTs 
ethyloxetone, Ad ive-O 0 — GHMe’ 


cO-O 
i ae , 
>C:C< CH,-CHMe’ and the monocarboxylic acid (divalonic 


>C:C(COOH):CH,CHMe-0H; 


>C(OH)-CH,CH,-CHMe 0H 


with elimination of 


water. 
The oxetone obtained from caprolactone would, in accordance with 


these views, be a diethyloxetone of the constitution 


OH,.CH, CH.CH 
GHEt-07 °So0— CHE?’ 


and divalonic and dihexonie acid would be dimethyl- and diethyl- 
oxetonecarboxylic acid respectively. F. 8. K. 


Valerolactone. By R. Firmc and H. Rascu (Annalen, 256, 
126—134; compare Abstr., 1885, 375, and preceding abstract).—Di- 
valolactone, CyH,Oy, is obtained when valerolactone (10 grams) is 
warmed for about 12 hours with a solution of sodium (2°5 grams) in 
absolute alcohol (25 grams); after distilling off the alcohol, the pro- 
duct is dissolved in cold water, the well-cooled solution acidified with 
dilute hydrochloric acid, and the precipitated oil extracted with ether. 
It gradually solidifies to a yellowish, wax-like mass, but it cannot be 
obtained in crystals as it is so very readily soluble in all ordinary 
solvents ; it seems to distil under the ordinary pressure with slight 
decomposition, but is only slightly volatile with steam. 
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Divalonic acid (dimethyloxetonecarboarylic acid), CHO, is formed 
when divalolactone is warmed for a long time with soda: on acidify- 
ing the cold solution with hydrochloric acid, the acid is precipitated 
as an oil, but it soon solidifies. It crystallises from ether in well- 
defined, colourless, hexagonal plates, melts at 130° with decompuosi- 
tion, and is readily soluble in alcohol, but only very sparingly in 
ether, chloroform, and cold water. It dissolves in cold alkaline 
carbonates with evolution of carbonic anhydride, and is precipitated 
unchanged on the addition of acids; it does not seem to be acted on 
by sodium amalgam in alkaline solution. The impure acid decom- 
poses spontaneously with evolution of carbonic anhydride, yielding 
dimethyloxetone, but the pure compound is stable. The silver salt, 
C\H,,0,Ag, crystallises from hot water in dark plates. The barium 
salt, (CioH,;0,).Ba, is amorphous and readily soluble in alcohol and 
water. The calcium salt, (C\oH,;0,)2Ca, is also amorphous, but much 
more sparingly soluble in alcohol and water than the barium salt. 

Dimethyloxetone, C,Hi¢O2, is formed when divalonic acid is boiled 
with water or dilute mineral acids. It is a colourless, neutral oil 
with an agreeable, turpentine-like smell, and boils at 169°5° (thermo- 
meter entirely in the vapour); its sp. gr. is 0°978 at U°, and its 
molecular formula C,H,,O., as is shown by vapour-density determina- 
tions by V. Meyer’s method. It is miscible with alcohol, ether, 
chloroform, &c., in all proportions, and is soluble in 18 parts of 
water at the ordinary temperature, but it separates again from the 
aqueous solution on warming or on adding potassium carbonate. It 
reduces ammoniacal silver nitrate solution in presence of sodium 
hydrate, is readily volatile with steam, and is not decomposed by 
boiling dilute acids or alkalis. It dissolves in a concentrated aqueous 
solution of sodium hydrogen sulphite, and cannot be extracted 
from the solution by shaking with ether. When warmed with 
hydroxylamine in aqueous solution, it yields a readily soluble syrup, 
and it combines with phenylhydrazine to form a yellowish oil. It is 
not acted on by acetic anhydride at 190°, or by sodium amalgam, but 
when heated with hydriodic acid it is completely decomposed. 

The compound C,H,Br,O separates in crystals when dimethyl- 
oxetone is treated with ice-cold concentrated hydrobromic acid. It 
erystallises from chloroform in long needles, melts at 42°, and is 
very readily soluble in ether, chloroform, carbon bisulphide, light 
petroleum, é&c., but insoluble in cold water; it is decomposed by 
boiling water and by alkaline carbonates, being reconverted into 
dimethyloxetone. F. S. K. 


Caprolactone. By R. Firria and H. Dusors (Annalen, 256, 
134—147 ; compare Fittig, Abstr., 1885, 375, and this vol., p. 866). 
—Dihexolactone, Cy.H,O3, is obtained by treating caprolactone 
(10 grams) with a solution of sodiam (2 grams) in absolute alcohol ; 
after heating at 100° for 3 to 4 hours, the alcohol is evaporated, the 
residue dissolved in water, the ice-cold solution acidified with hydro- 
chloric acid, and the precipitated oil immediately extracted with 
ether ; the ethereal solution is evaporated at the ordinary temperature, 
the residual oil shaken first with soda and then with water, to free it 
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from caprolactone, then dissolved in alcohol, and the filtered solution 
evaporated, whereon dihexolactone remains as a colourless, mobile, 
neutral oil. It boils above 300° with slight decomposition, and is 
readily soluble in alcohol and ether, but only sparingly in water ; it is 
slightly volatile with steam, and is not decomposed by boiling water, 
but when heated with dilute mineral acids is quickly converted into 
diethyloxetone. 

Dihexonic acid (diethyloxetonecarboaylic acid), CyzH»O,, is obtained 
by dissolving dihexolactone in warm soda, shaking the solution with 
ether to free it from diethyloxetone, acidifying the well-cooled alkaline 
solution, and extracting the precipitated oil with alcoholic ether. It 
crystallises in thick, colourless prisms, melts at 106°, and is readily 
soluble in alcohol and chloroform, but only sparingly in water and 
ether; it is not acted on by sodium amalgam, and it dissolves 
unchanged in cold dilute sodium carbonate, but when treated with 
warm water or cold dilute acids it is converted into diethyloxetone. 
The calcium salt, (Cj.HiO,).Ca, and the bariwm salt, (C,.H,,0,).Ba, 
are amorphous, soluble in alcohol and water, and decomposed by 
carbonic anhydride. The silver salt, C;,H,O,Ag, is insoluble in cold 
water, but readily soluble in alcohol, from which it separates in 
amorphous, cauliflower-like aggregates ; it 1s decomposed by boiling 
water or when heated alone at 100°. The sodium salt, C,\2HO,Na, 
crystallises from alcohol in colourless needles, and is decomposed by 
boiling water. 

Diethyloxetone, C;,H2O2, prepared by boiling dihexolactone with a 
dilute mineral acid, is a colourless, mobile, pleasant-smelling liquid, 
very sparingly soluble (1 in 380 parts at 15°) in water, but readily in 
alcohol, ether, chloroform, and most ordinary solvents; the aqueous 
solution becomes turbid on warming, but clear again on heating to 
about 80°. It is not decomposed by boiling baryta-water or by con- 
centrated sulphuric acid, and with ammoniacal silver nitrate solution, 
sodium hydrogen sulphite, sodium amalgam, phenylhydrazine, and 
acetic acid, it behaves like dimethyloxetone (preceding abstract) ; it 
does not combine with hydroxylamine, but with benzvic chloride at 
100° it yields a thick, brown oil. When heated with dilute (1: 2) 
nitric acid it is gradually oxidised, with evolution of carbonic an- 
hydride, yielding caprolactone and an acid which is most probably 
propionic acid. 

The compound ©,,H,Br,0 is formed when diethyloxetone, dihexo- 
lactone, or dihexonic acid is treated with concentrated hydrobromic 
acid at 0°. It separates from chloroform in colourless crystals, melts 
at 35°, and is readily soluble in alcohol, ether, and chloroform, but 
insoluble in water; when treated with sodium amalgam, or boiled 
with water or sodium carbonate, it is converted into dimethyloxetone. 

F. S. K. 

Action of Methylamine on Ethyl Maleate and Fumarate. 
By G. Korner and A. Menozzi (Gazzetta, 19, 422—432; compare 
Abstr., 1887, 1031—1100).—When ethyl maleate is heated with an 
alcoholic solution of methylamine at 105—110°, the product consists 
of a mixture of a crystalline solid and a liquid in varying proportions ; 
if the ethyl maleate (12 grams) is heated for 8—10 hours with an 
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alcoholic solution of methylamine (50 c.c. of 33 per cent.), the 
product consists of a mass of needles soaked in the solution of the 
liquid compound ; when a smaller quantity of methylamine solution is 
used (35 c.c. of 25 per cent.), and the heating is continued for 4—5 
hours, the liquid product is more abundant. 

Methylsuccinamic (methylaspartic) dimethylamide, 


NHMe’CO-CH(NHMe)-CH,’CO-NHMe, 


is the solid product of the preceding reaction, it is separated from 
the liquid by diluting the mixture with ether and filtering; when 
pure, it crystallises from absolute alcohol in long, white needles 
which are very readily soluble in water, easily soluble in alcohol, but 
almost insoluble in dry ether. The aqueons and alcoholic solutions 
are strongly alkaline; on heating, they evolve ammonia, becoming 
first neutral and finally acid; oa boiling with baryta-water, methyl- 
amine is evolved and barium methylaspartate is formed. 
Methylamidomethylsuccinamic acid (dimethylasparagine), 


NHMe-CO-CH(NHMe)-CH,°COOH, 


is obtained by heating the aqueous solution of the preceding com- 
pound for several days; on concentrating the solution, a bye-product 
is first deposited in scales; on further concentration, the svlution is 
converted into a solid mass, which, after repeated crystallisation from 
alcohol, forms colourless, shining, anhydrous plates which turn 
yellow at 215° and melt at 291°. The aqueous solution is feebly 
acid and optically inactive. It combines with both acids and bases : 
the nitrate forms white prisms which contain 1 mol. H,O, and 
decompose on heating to 82—83°; the copper salt, (CsH,,N,O3).Cu + 
2H,0, forms blue prisms or warty aggregates very soluble in water. 
On boiling with baryta-water, dimethylasparagine loses a molecule 
of methylamine with formation of barium methylaspartate. 

The deposit of scales obtained in the preparation of dimethyl- 
asparagine crystallises from boiling water in flattened, opaque, white, 
lustrous needles having the composition Cs;H,N,O,; on boiling this 
substance with baryta-water, the products are the same as those 
obtained from dimethylasparagine ; hence it is either the methylimide 
of methylaspartic acid or an isomeride. 

Diethyl methylaspartate is the liquid product of the action of 
methylamine on diethyl maleate. The ethereal solution of the crude 
product also contains small quantities of a crystalline bye-product 
and traces of methyl maleate. The diethyl salt is obtained pure by 
moving the ether and alcohol from this solution, precipitating the 
bye-product with pure ether, converting the methyl aspartate which 
reraains in solution into the chloride or sulphate, and saponifying with 
soda. It is a colourless and almost odourless oil, heavier than water, 
and only very sparingly soluble in it, forming an alkaline solution; it 
combines with acids forming crystalline salts which are very soluble 
in water, but when boiled with alkaline hydrates or carbonates it 
undergoes hydrolysis, yielding salts of methylaspartic acid. When 
heated at 110° with alcoholic methylamine, the dimethylamide is 
formed; this dissolves slowly in the cold in aqueous methylamine 
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with formation of dimethylasparagine; it is converted by aqueous 
ammonia into monomethylasparagine. 

The bye-product crystallises from alcohol in shining needles which 
melt at 144°, and have the composition C,H,NO;. It is insoluble in 
dilute alkalis, and is converted by strong ammonia into a white 
powder which crystallises from water in shining needles ; it probably 


CO-CH, 
NMe:CH:-COOEt’® 

Methylamidosuccinamic acid (monomethylasparagine), CsH,N.O; + 
H,0, is prepared by heating diethyl methylaspartate with aqueous 
ammonia until the solution becomes acid; on concentration, a bye- 
product first crystallises out in scales; subsequently monomethy- 
asparagine is deposited in spherical aggregates of needles. It 
combines with both acids and bases. The copper salt crystallises in 
anhydrous bluish-violet scales which decompose at 191°. 

On boiling the acid with potash, a methylaspartate is formed with 
evolution of ammonia; the same reaction takes place on heating with 
hot mineral acids. Its constitution is therefore expressed by the 
formula NH,-CO-CH(NHMe)-CH,COOH. 

The bye-product is probably the imide of methyluspartic acid ; it has 
the composition C;H,N,O,. It ecrystallises from boiling water in 
lustrous needles which blacken and decompose at 235°. On boiling 
with potash or baryta-water, a methylaspartate is formed with 
evolution of ammonia. 

Methylaspartic acid, C;H,O, + H,O, may be obtained by any of the 
reactions given. It is best prepared by boiling pure dimethyl- 
asparagine with baryta-water until no more methylamine is evolved, 
decomposing the barium salt, and concentrating. It crystallises 
from boiling water in pointed pyramids which lose their water of 
crystallisation at 100°, undergo alteration at 120°, and melt at 
133—134°. The anhydrous acid melts at 178°. It is sparingly 
soluble in water (2°62 per cent. in water at 20°4°), and the 
solution is strongly acid and inactive to light. On standing, it 
deposits monoclinic, transparent crystals, a : b: ¢ = 0°6467 : 1: 0°4489, 
B = 80° 25’. It forms salts with both acids and bases; the mono- 
potassium salt crystallises in shining needles, the monosodium salt in 
nodules, the monobarium salt in spherical aggregates of needles con- 
taining 4 mols. H,O; all these salts are very soluble in water, and 
are precipitated from their solutions by concentrated alcohol in the 
form of oils. The ammonium salt is decomposed by exposure to the 
air. <A silver salt is obtained on adding silver nitrate to a solution 
of an alkaline salt; it is crystalline, and darkens on exposure to 
light. A crystalline cadmium salt may be obtained in the same way. 
The nitrate forms monoclinic tables; the hydrochloride crystallises in 
prisms. The monethyl salt is obtained by saturating an alcoholic 
solution of the acid with hydrogen chloride, and decomposing the 
hydrochloride with silver oxide and water. It crystallises from 98 per 
cent. alcohol in very slender, shining needles which melt at 181°5°. 

Ethyl fumarate, on treatment with methylamine, yields the same 
products in the same proportions as ethyl maleate. SS. B. A. A. 


has the constitution 
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Eulyte.—By G. Cramicran and C. Zari (Gazzetta, 19, 263—267). 
—Baup (Annalen, 81, 96) and Bassett (this Journal, 1872, 98) de- 
scribed two substances formed by the action of nitric acid on citra- 
conic acid, namely, eulyte, CsH.N,O;, and dislyte, CsHsN,O,. The 
directions given by these authors only lead, however, to the forma. 
tion of eulyte. It is best prepared by dissolving pure citraconic acid 
in nitric acid (sp. gr. = 1°45) and heating until chemical action com- 
mences. When the reaction is complete, the product is allowed to 
remain for some time, and the thick, white, crystalline deposit which 
forms is filtered through glass fibre; the filtrate yields a further de- 
posit of the white compound on standing. After washing with cold 
water and drying in a vacuum, this substance melts at 185°, in this 
respect approximating to dislyte(m. p. = 189°). It consists, however, 
of a mixture of two substances, as by repeated crystallisation from 
alcohol its melting point is reduced to 102—102°5°, and by repeatedly 
dissolving it in ethyl acetate and precipitating with light petroleum an 
acid compound is obtained melting at 201—202°5°, and identical with 
mesaconic acid. The same separation may be effected by treating 
the white deposit with sodium carbonate; the eulyte remains undis- 
solved, and is purified by solution in benzene and reprecipitation 
with light petroleum. It forms colourless needles which melt at 
101—102°5°, and dissolve readily in warm alcohol, benzene, and 
ethyl acetate. It is almost insoluble in water and in light petroleum, 
and quite insoluble in cold alkalis, and in acids; it may be heated 
with concentrated sulphuric acid without undergoing any change. 
It dissolves in hot potash forming a yellow solution. On treatment 
with water, the acid filtrate from the eulyte yields an oily substance 
which still contains eulyte, and spontaneously solidifies after a time. 
It would appear that maleic acid is not acted on by nitric acid ina 
manner analogous to citraconic acid. S. B. A. A. 


Ethyl Propylparaconate. By R. Firria and A. Scumipr (An- 
nalen, 256, 105—109.—Ethyl propylparaconate, CyH.O,, is a colour- 
less liquid boiling at 211—216 (96 mm.). 

Propylitaconic acid, identical with the compound obtained by 
distilling propylparaconic acid (this vol., p. 588), is formed when 
ethyl propylparaconate is treated with sodium ethoxide in absolute al- 
coholic solution, and the sodium ethy] salt thus produced is hydrolysed 
with soda ; it is not acted on by cold concentrated hydrobromic acid. 

Butylsuccinic acid, CsH,,O,, is obtained, together with a volatile 
compound with a peculiar odour, when propylitaconic acid is treated 
with sodium amalgam in slightly acid solution. It separates from 
water in ill-defined crystals and melts at 81°. 

When propylitaconic acid is treated with bromine in ice-cold 
aqueous solution, it yields a crystalline acid melting at 124—124°5’, 
and an oil with a most irritating odour; the two products are sepa- 
rated by distilling with steam. The acid (m. p. 124—124°°), 
which separates from hot water in slender needles, is very readily 
soluble in chloroform and water, and easily in ether, alcohol, and 
hot benzene, but is insoluble in carbon bisulphide and light petroleum. 
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The barium salt has the composition (C;H,O,) Ba, so that the acid is 


H:C-COOH 
probably propaconic acid, CO <a HPr ° F. S. K. 


Ethyl Terpenylate. By R. Firtia and S. Levy (Annalen, 256, 
109—126).—Ethyl terpenylate, CHO, is obtained by dissolving 
terpenylic acid, prepared by the method previously described (Fittig 
and Kraft, Abstr., 1882, 42), in alcohol, and saturating the solution 
with hydrogen chloride. It forms large, monosymmetric crystals, 
a: b:¢ =1°0512: 1: 0°3805, 8B = 50°58’, melts at 37°5°, and boils at 
305° (thermometer almost entirely in the vapour) ; it is readily soluble 
in alcohol and ether, but only sparingly in boiling water. 

a- and £-Diterpodilactone are formed when ethyl terpenylate 
(20 grams) is added to sodium (4 grams) covered with a little pure 
ether, the mixture heated gradually until the ether has evaporated, 
and then kept at about 100° for 6 hours. The thick, gum-like pro- 
duct is exposed to the air until the unchanged sodium is completely 
oxidised, then dissolved in water and any unchanged ethyl terpeny- 
late extracted with ether; the alkaline solution is acidified with 
hydrochloric acid, the precipitated oil redissolved by diluting and 
boiling, and the filtered solution allowed to cool, whereon the two 
dilactones separate in yellowish crystals. The crystalline mixture is 
boiled with baryta-water, the excess of barium precipitated with 
carbonic anhydride, and the filtered solution allowed to cool; the 
barium salt of a-diterpoxylie acid then separates from the solution in 
well-defined, prismatic crystals, and the mother liquors, on evapora- 
tion, yield crystals of the barium salt of the corresponding A-acid. 

Barium a-diterpoxylate, C,;sH»O,Ba + 6H,O, forms monosymmetric 
crystals, a: b: ¢ = 0°9346: 1 : 05949, B = 65° 54’, and is readily 
soluble in hot, but only sparingly in cold water. The calcium salt 
(+ 6H,O), prepared by boiling an aqueous solution of a-diterpodi- 
lactone (see below) with calcium carbonate, crystallises from con- 
centrated solutions in colourless, slender needles, and is more readily 
soluble than the barium salt. The stlver salt, C,;H.,O;Ag., is in- 
soluble in water. The free diterporylic acid cannot be isolated. 

a-Diterpolactonic acid, C,sH.,O,, is obtained when an ice-cold solu- 
tion of barium a-diterpoxylate is carefully treated with dilute hydro- 
chloric acid, and the lactone acid immediately extracted with ether. 
It separates from cold chloroform in compact, colourless crystals, and 
is readily soluble in ether and alcohol; it melts at 158—160°, and is 
decomposed at a somewhat higher temperature with liberation of 
water and formation of 2-diterpodilactone. 

a-Diterpodilactone, C,;H..O5, is best prepared by boiling an aqueous 
solution of barium diterpoxylate for a short time with excess of 
hydrochloric acid ; on cooling, the dilactone separates from the solu- 
tion in colourless needles. It melts at 153—154°, and is almost in- 
soluble in chloroform, benzene, and carbon bisulphide, and only 
sparingly in cold water, but more readily in alcohol. It is insoluble 
in cold sodium carbonate, but when boiled with baryta-water, it is 
gradually converted into barium diterpoxylate. 

B-Diterpolactone acid, C\sH~O., separates in crystals when the 

VOL. LVIIt. 3” 


874 ABSTRACTS OF CHEMICAL PAPERS. 


mother-liquors from the barium a-diterpoxylate (see above) are treated 
with cold dilute hydrochloric acid. It separates from water in 
rhombic prisms, a: b: ¢ = 0°7319:1 : 0°2592, melts at 186—187°, and 
decomposes at a slightly higher temperature ; it dissolves in sodium 
carbonate, but is precipitated unchanged on the addition of acids. 

Barium B-diterpoxylate (+ 34H,O), prepared by boiling the lactone 
acid with baryta-water, crystallises in small, colourless needles, and 
is very readily soluble in water. The calcium salt, C,;H.,O,Ca, is a 
colourless, semi-crystalline compound, very readily soluble in water. 
The silver salt, C,;H,,0;Ag., is amorphous and only sparingly soluble 
in water. 

B-Diterpodilactone, C\sH2.Os, prepared by heating the lactone acid 
above its melting point, or by boiling a solution of barium £-diterp- 
oxylate with dilute hydrochloric acid, crystallises in large, colour- 
Jess needles, melts at 134—135°, and resembles the corresponding 
a-compound in its behaviour with solvents ; when boiled with baryta- 
water, it is converted into the barium salt of 8-diterpoxylic acid. 

a-Diterpylic acid, C\sH2O;, is obtained when the alkaline solution 
of the crude product of the action of sodium on ethyl terpenylate is 
carefully acidified in the cold with dilute hydrochloric acid, and the 
precipitated oil immediately extracted with ether; on evaporating 
the ethereal extract at the ordinary temperature, a-diterpylic acid 
gradually separates in crystals, whilst the corresponding f-acid re- 
mains as an oil. It crystallises from hot water in colourless needles, 
melts at 216° with decomposition, and is moderately easily soluble in 
boiling water and hot alcohol, but only sparingly in ether, and almost 
insoluble in cold water. The bariwm salt crystallises in small needles 
and is readily soluble in water; the calcium salt crystallises in plates 
and is only sparingly soluble. When the acid is heated for a long 
time at 216°, or boiled with dilute hydrochloric acid, it is completely 
converted into a-diterpodilactone. F. 8. K. 


Ethyl Isobutylparaconate. By R. Firmic and J. Kraencker 
(Annalen, 256, 97—105).—Ethyl isobutylparaconate, Cy, HO, is ob- 
tained by saturating an alcoholic solution of the acid, prepared as 
previously described (this vol., p. 590), with hydrogen chloride ; it is 
a colourless, crystalline compound, melts at 16—17°, and boils at 293°. 

Isobutylitaconic acid, COOH-CH,-C(COOH):CH:CH,Pr*, is _pre- 
pared by treating ethyl isobutylparaconate with sodium ethoxide in 
alcoholic solution and hydrolysing the product with soda as described 
in the preparation of phenylitaconic acid (this vol., p. 895) ; small 
quantities of succinic acid and regenerated isobutylparaconic acid are 
also formed in the reaction, and the itaconic acid is best obtained in 
a pure condition by dissolving the acid mixture in water, neutralis- 
ing with calcium carbonate and boiling the filtered solution, whereon 
calcium isobutylitaconate separates as a powder. The acid separates 
from water in ill-defined crystals, and melts at 160—165° with libera- 
tion of water; when heated quickly, the temperature may be raised 
to 170° before the acid is completely liquefied. It is rather sparingly 
soluble in chloroform, benzene, and hot water, bat readily in alcohol 
and ether. The calcium salt, C,H,,O,Ca, and the barium salt, 
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C.H,,0,Ba, are more readily soluble in cold than in hot water. The 
silver salt, C,H,,0,Aga is very sparingly soluble in hot water, and 
gradually darkens on exposure to the light. The ethyl salt, 
C,H,,.0,Et,, is a colourless liquid, and boils at 263°. Isobutylitaconic 
acid is not reduced by sodium amalgam, and when heated with con- 
centrated hydrochloric: or sulphuric acid, only a trace of isobutyl- 
paraconic acid is formed, most of the acid remaining unchanged. 
oc0ld, O05 Tn , is chininnd, together willh 
Tsobutaconic acid,. <cH:¢-cOOH , is obtained, together wi 
a neutral oil, ihe nature of which could not be aseertained, when 
isobutylitaconic acid is suspended in water and treated with 
bromine; the neutral oil, which contains bromine, is separated by 
distilling with steam, the residual solution extracted with ether, and 
the mixture of isobutaconic acid and isobutylitaconic acid obtained 
in this way separated into its constituents by means of their calcium 
salts. Isobutaconic acid crystallises from water-in long, colourless 
needles, and melts at 165—170° with partial decomposition. The 
calcium salt, (C,H),O,).Ca, and the bariwm salt, are crystalline 
compounds, readily soluble in water and alcohol. The silver salt, 
C,H,O,Ag, is only sparingly soluble in water. When the acid is 


reduced with sodium amalgam, it is converted into isobutylparaconic 
acid. F. S. kK. 


Reduction-products of Dichloromuconic Acid. By A. Barrrr 
and H. Rupe (Annalen, 256, 1—28; compare Baeyer, Abstr., 
1888, 1069, and 1889, 1176).—The remarkable reduction of 
A" *.dihydroterephthalic acid to A’-tetrahydroterephthalic acid led the 
authors to investigate the behaviour of dichloromuconic acid.. From 
the results of this investigation, Baeyer concluded that the double 
linkings in the unsaturated hydroterephthalic acids behave exactly 
like those of open chain unsaturated fatty acids, provided it be 
assumed that the presence of halogen-atoms does not influence the 
course of the reactions. The behaviour of mucic acid itself has now 
been studied ; the results show the complete analogy between this 
acid and A'*-dibydroterephthalie acid, and prove the correctness. of 
Baeyer’s conclusion. 

The dichloromuconie acid, COOH-CH:CCI‘CCl1:CH-COOH, em- 
pe ed in these experiments was prepared by Bode’s method (Annalen, 
32, 95); the methyl-salt, obtained by treating the acid chloride with 
methyl alcohol in the cold, crystallises from hot dilute alcohol in 
colourless, nacreous plates, melts at 156°, and is readily soluble in 
ether, hot alcohol, and glacial acetic acid. 

A’y-Hydromuconic acid, COOH-CH,-CH:CH:CH,-COOH, can be 
obtained by dissolving dichloromuconic acid (5 grams) and sodium 
hydroxide (12 grams) in water (50 grams), and gradually treating the 
ice-cold solution with 4 per cent. sodium amalgam (60 to 80 grams), 
the whole being constantly shaken; if the solution is not shaken 
well, 120 to 140 grams of the amalgam are required. The solution 
is then decanted from the mercury, nearly neutralised with dilute 
sulphuric acid in the cold, the filtzred solution carefully neutralised 


and evaporated until crystallisation commences; the sodium sulphate 
3 n 2 
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is separated by filtration, the hydromuconic acid precipitated with 
dilute hydrochloric acid, and, after keeping for 12 hours, separated 
by filtration, washed with a little water, and recrystallised from hot 
water. It forms long, colourless, pointed prisms, melts at 195°, and 
is identical with Bode’s ‘‘ muconic acid ” (loc. cit.). The constitutional 
formula COOH-CH:CH-CH,°CH,COOH, previously assigned to this 
acid by Baeyer, who obtained it by reducing diacetylenedicarboxylic 
acid (Abstr., 1885, 760), is incorrect. It is only sparingly soluble 
(1 in 170 parts at 15°) in water, and when boiled with soda, it is 
converted into the isomeric A*-acid, so that it must be regarded as 
the labile form of hydromuconic acid. The calcium, barium, and 
strontium salts are more sparingly soluble in cold than in hot water. 
The methyl salt is formed when methyl dichloromuconate is treated 
with zinc-dust and glacial acetic acid; as soon as the addition of zinc- 
dust produces no further development of heat, the solution is filtered, 
the filtrate treated with sodium carbonate until a permanent precipita- 
tion is produced, and then extracted with ether. It is a yellowish, 
rather mobile oil, which solidifies in a freezing mixture; on hydro- 
lysis with cold dilute soda, it yields hydromuconic acid (m. p. 195°). 
When A‘y-hydromuconic acid is oxidised with 3 per cent. potassium 
permanganate in the cold, it yields malonic acid, a proof that it has 
the constitution assigned to it above. 

A’.Hydromuconic acid, COOH-CH:CH:CH,°CH,:COOH, is formed 
when the labile modification (m. p. 195°) is boiled with excess of 
soda; as soon as a crystalline precipitate is produced, the solution is 
diluted, acidified with dilute sulphuric acid, and kept for a long time, 
whereon crystals of the new acid separate from the solution. It 
crystallises from hot water in plates, melts at 168—169°, and is 
moderately easily soluble (1 in 111 parts) in cold water, but only 
sparingly in ether. Its salts do not differ appreciably from those of 
the labile acid. On oxidation with 3 per ceut. potassium perman- 
ganate, it yields oxalic acid and succinic acid. 

Both muconic acid and the hydromuconic acids can, theoretically, 
exist in geometrically isomeric modifications; electrolytic measure- 
ments carried out by Ostwald seem to show that the stable hydro- 
muconic acid is a mixture. 

Adipic acid can be obtained by reducing dichloromuconic acid with 
sodium amalgam in boiling alkaline solution, but the process is rather 
troublesome. 

Methyl B-bromhydromuconate is obtained when f-bromo-A*y-hydro- 
muconie acid, COOH-CH,-C Br:'CH-CH,COOH (m. p. 183°), prepared 
by treating A*y-hydromuconic acid with bromine in hot aqueous solu- 
tion, is converted into the acid chloride, and then treated with methyl 
alcohol in the cold; it crystallises from hot alcohol in long, colour- 
less needles melting at 80°. 

A bromhydromucvnic acid is obtained when a hot concentrated solu- 
tion of A*%*-hydromuconic acid is treated with bromine until a per- 
manent coloration is produced. In crystallises in very slender 
needles, melts at 158—160°, and has probably the constitution 


COOH:CBr:CH-CH,’CH,,COOH. 
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By-Dibromadipic acid (m. p. 190°) is formed when A*y-hydromu- 
conic acid is treated with bromine ; if large quantities of the acid are 
employed the yield is very small. It crystallises in colourless 
needles, and is identical with the acid obtained by Limpricht by bro- 
minating A*y-hydromuconic acid in hot acetic acid solution. The 
methyl salt, CsH,.Br,O,, prepared by brominating methyl hydromn- 
conate in chloroform solution, erystallises in long needles, and melts 
at 78°. 

The acid (m. p. 205°) obtained by Ador (Ber., 4, 627) by treating 
hydromuconie acid with bromine in aqueous solation is identical with 
By-dibromadipic acid (m. p. 190°). 

Attempts to prepare the bromo-additive compound of 4**-hydro- 
muconic acid were unsuccessful, but the methyl salt, C,H ,2Br,0;, can be 
obtained by treating methyl A%*-hydromuconate with bromine in chle- 
roform solution ; it crystallises in small needles, and melts at 84—85', 

Muconic acid, COOH-CH:CH-CH:CH-COOH, can be prepared by 
dissolving A*y-dibromadipie acid in hot alcohol, adding to the cold 
solution a little more than the theoretical quantity of 22 per cent. 
alcoholic potash, and then boiling for five to seven minutes. The pre- 
cipitated potassium salt and the potassium bromide are separated by 
filtration, washed with absolute alcohol, dried on a porous plate, 
then dissolved in water, and the muconic acid precipitated with 
sulphuric acid; the yield is 85 per cent. of the thevretical. It 
crystallises in very small, moss-like needles, turns brown at about 
250°, and does not melt below 260°; it is very sparingly soluble 
(1 in 5000) in cold, but rather more readily im hot water, and 
moderately easily in hot alcohol and hot glacial acetic acid. It is 
immediately oxidised and completely destroyed by potassium per- 
manganate. The silver salt, CsH,O,Ag., is a colourless, amorphous 
compound, moderately stable in the light. The copper salt is a bluish- 
green, sparingly soluble, amorphous compound. The calcium, barium, 
and strontium salts are more sparingly soluble in hot than in cold 
water. The methyl salt, CsHiO,, prepared from the chloride, 
crystallises from hot alcohol in slender needles, and melts at 154° ; 
when treated with sodium amalgam in ice-cold alkaline solution, it is 
converted into A*y-hydromuconic acid (m. p. 195°). The “ muconic ” 
acid obtained by Limpricht by treating 8 -dibromadipic acid with silver 
oxide is a monobasic acid, and has probably the constitution 


CH,CH 

i ° . 

Go — go’ CH,-COOH. 

Tetrabromadipic acid, C,H,Br,O,, is obtained when finely divided 

muconic acid is treated with bromine. It crystallises from hot dilute 
alcohol in small plates, begins to turns brown at 230°, and decom- 
poses completely at 250°; it is sparingly soluble in hot water, but 
moderately easily in hot dilute alcohol, glacial acetic acid, and ether. 
The methyl salt, CsHyBr,O,, prepared from the acid chloride, crystal- 
lises in colourless needles melting at 74°. F. 8S. K. 


Synthesis of Diakyl-substituted Glutaric Acids and of 
Compounds containing closed Carbon Chains. By M. Guruzert 


878 ABSTRACTS OF CHEMICAL ‘PAPERS. 


and O. Drusset ‘(dnnalen, 256, 171—201).—Ethyl dicarboxy- 
glutarate, prepared by the method previously described (Abstr., 
1888, 1061), boils at 192° under a pressure of 12 mm., and at 
300—310° under the ordinary pressure with partial decomposition ; 
when hydrolysed with moderately concentrated (1: 1) sulphuric 
acid, it is converted into glutaric acid, the yield being nearly 
theoretical. 

A monosodium-derivative of ethyl dicarboxyglutarate could not 
be obtained ; the disodium-derivative has been prepared by Perkin 
(Abstr., 1886, 691). 

Ethyl dimethyldicarboryglutarate, 


(COOEt),CMe-CH,-CMe(COOEt)., 


is obtained when ethyl dicarboxyglutarate (1 mol.) is treated with 
sodium (1 mol.):and methyl iodide (2 mols.) in alcoholic solution, 
and the mixture-warmed, if necessary, until the solution is neutral. 
It is a colourless:oil, and boils at 191°°(12 mm. pressure). The free 
acid C,H,»,O,, prepared by hydrolysing the ethereal salt with 
alcoholic potash, is a colourless crystalline compound, melts at 164’ 
with evolution of carbonic anhydride when heated quickly, and is 
readily soluble in water, but more sparingly in ether; it is decom- 
‘posed by boiling water. In aqueous solutions of the ammonium salt, 
the chlorides of barium, strontium, and mercury, and silver nitrate, 
produce colourless precipitates, but salts of calcium and many other 
metals produce no precipitation. 

Dimethylglutaric acid, CH,(CHMe-COOH),, prepared by hydrolysing 
ethyl dimethyldicarboxyglutarate with sulphuric acid, separates 
rom ‘ether in crystals, melts at about 90°, and is readily soluble in 
water, alcohol, and ether; in aqueous solutions of the ammonium 
salt, silver nitrate and mercuricchloride produce colourless precipitates, 
but salts of the alkaline earths and many metals give no precipitate. 

Ethyl diethyldicarboryglutarate, C\yH3.0., crystallises in large, well- 
defined prisms, melts at 61°, boils at 195° (12 mm.), and is very 
readily soluble in all ordinary solvents. The free acid C,,H,0,, 
obtained by boiling the ethereal salt for a long time with absolute 
alcoholic potash, is a colourless, crystalline compound melting at 163° 
with evolution of carbonic anhydride. In aqueous solutions of the 
ammonium salt, silver, mercury, lead, and iron salts produce pre- 
cipitates, but the salts of the alkaline earths, and of zinc, nickel, and 
cobalt, are readily soluble. 

Diethylglutaric acid, CsH\.O,, is crystalline, melts at about 63°, and 
‘is readily soluble m ether, but only sparingly in water; in aqueous 
solutions of the ammonium salt, silver nitrate, mercuric chloride, 
or lead acetate produce a colourless, and ferric chloride a brown, 
precipitate ; the other metallic salts are readily soluble. 

Attempts to prepare the monethyl-derivative of ethyl dicarboxy- 
glutarate described by Kleber (Abstr., 1888, 1056) were unsuccessful ; 
Kleber’s compound is most probably a mixture of ethyl dicarboxy- 
glutarate and the diethyl-derivative. 

Ethyl dipropyldicarboxyglutarate, CH, forms large crystals, 
melts at 42°, boils at 207—208° (12 mm.), and is readily soluble in 
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all ordinary solvents. The free acid, C,3H»O,, melts at 167, with 
decomposition, and resembles diethyl dicarboxyglutarate very closely, 
except that it is more sparingly soluble in water. 

Dipropylglutaric acid, Cy,HO,, crystallises from ether, melts at 
about 89°, and is very sparingly soluble in water. In neutral 
aqueous solutions, silver, mercury, lead, and zinc salts produce a 
colourless, copper salts a blue, and ferric chloride a yellow, pre- 
cipitate ; the salts of the alkaline earths are readily soluble. 

Ethyl dialiyldicarboxyglutarate, C»H3,0,, melts at 30—31°, and 
boils at 213—215° (20 mm.). Ethyl dibenzyldicarboryglutarate, 

U.,H3,03, is a thick oil. 

Ethyl trimethylenetetracarboxylate (1, 1, 2, 2,), prepared by the 
method described by Perkin (/oc. cit.), crystallises in long needles, 
melts at 43°, boils at 187° (12 mm.), and is readily soluble in all 
ordinary solvents. The free acid, C;H,O,, separates from cold water 
in large crystals, decomposes at ‘about 200°, and is not acted on by 
potassium permanganate in cold alkaline solution ; in concentrated 
aqueous solutions of the ammonium salt, precipitates are produced by 
saits of lead, silver, and the alkaline earths. When the acid is heated 
at 200—230°, and then distilled under reduced pressure (15 mm.), the 
anhydride of trimethylenedicarboxylic acid passes over between 170° 
and 180°, and quickly solidifies on cooling (compare Conrad and 
Guthzeit, Abstr., 1884, 991). 

Ethyl tetramethylenetetracarboxylate, C\sH,O, (1, 1, 3, 3,), is obtained 
when ethyl disodiodicarboxyglutarate is treated with methylene iodide 
in alcoholic solution ; it is a thick oil boiling at 220—250° (15 mm.) 
with partial] decomposition; on hydrolysis with alcoholic potash, it 
yields a small quantity of an acid melting at 115°, probably impure 
tetramethylenedicarboxylic acid. F. S. K. 


Action of Ammonia on Lactones. By R. Firric (Annalen, 
256, 147—149; compare Abstr., 1884, 744).—Lactones combine with 
ammonia in alcoholic or aqueous solution yielding the amide of the 
corresponding y-hydroxy-acid; the ammonium salt of the hydroxy- 
acid is not formed under any conditions. The presence of water is 
necessary in order that the reaction may take place at the ordinary 
temperature; when an absolute alcoholic solution of ammonia is 
employed, combination takes place only very slowly even at 100°. 

The amides of the y-hydroxy-acids are very unstable; they are 
decomposed by dilute acids or dilute alkalis at the ordinary tempera- 
ture, and also when heated alone at a moderately high temperature 
(158—200° ), yielding ammonia and the lactone. = 


y-Hydroxyvaleramide. By R. Firric and H. Rascu (Annalen, 
256, 149—152; compare Neugebauer, Abstr., 1885, 65, and Fittig, 
preceding abstract). —y-Hydroxyvaleramide, C,H,,0.N, is a colourless, 
hygroscopic compound, very readily soluble in water and alcohol, but 
only sparingly in chloroform and ether; on the addition of ether to a 
concentrated alcoholic solution, it is precipitated i in plates melting at 56°. 

Ammonium y-hydroxyvalerate, CsH,;0;N, prepared by treating a 
solation of barium hydroxyvalerate with ammonium sulphate, crys- 
tallises in stellar aggregates, and is more sparingly soluble in water . 
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than the amide; it decomposes at 115° yielding ammonia, water, and 
valerolactone. F. 8S. K. 


¢-Hydroxycapronamide. By R. Firric and H. Dusots (Annalen, 
256, 152—155; compare Fittig, this vol., p. 879).—y-Hydroxycapron- 
amide, OH-CHEt-CH,°CH.-CO-NH,, separates from chloroform in 
colourless, prismatic crystals, melts at 74°, and is very readily soluble 
in water and alcohol. 

Ammonium y-hydroxycaproate, C;H,;0;N, prepared from the barium 
salt, separutes from alcohol in hygroscopic crystals, and melts at 90° 
with decomposition ; at 100° it is converted into water, ammonia, and 
caprolactone. F. S. K. 


y-Selenocarbamides. By W. Barincer (Ber., 23, 1003—1006; 
compare preceding abstract).—On heating potassium selenocyanate 
with bromethylamine hydrobromide, and extracting the residue witi: 
alcohol, ethylene-y-selenocarbamide hydrobromide, 


CH.—Se_... 

! de 

OH,-NH? © NH,HBr, 
crystallises out in needles which melt at 170°. The free base is an 
unstable, oily liquid. The picrate crystallises from water in needles 
melting at 220°. The platinochloride is obtained in the form of 
light yellow, cubical crystals which are easily soluble in water. 
T'rimethylene-y--selenocarbamide hydrobromide, 

CH.—Se.~ -.- 
CH:<og,-nH> CNH. HBr, 

is obtained in a similar manner by the action of potassium seleno- 
cyanate on -bromopropylamine hydrobromide; it crystallises from 
alcohol in white needles which melt at 133—135° The picrate is 
easily soluble in water, from which it is deposited in the form of 
concentric needles melting at 50—53°. $-Bromopropylamine and 
potassium selenocyanate yield propylene-y-selenocarbamide hydro- 


HMe- 
bromide, be, «nH >ONELHBr. The picrate crystallises from water 


in interlaced needles melting at 110°. The corresponding y--carbamides 
are obtained by the oxidation of these bases with bromine-water, the 
selenium being replaced by oxygen. J. B. T. 


Sulphines. By G. Parein (Bull. Soc. Chim. [3], 3, 164—171; 
compare Abstr., 1889, 234).—The following double salts, which exist 
as crystalline, deliquescent masses, are described :— 

SMesCN,AgCN, melting at 145—146° ; 

SEt,CN,AgCN, melting at 25—26°; 

SMe,Et-CN,AgCN, melting at 78—79°; and 

SMcEt,-CN,AgCN, melting at 45—46°. 
The author endeavoured to prepare from these double cyanides the 
corresponding sulphine cyanides, and in the case of the substance 
SMe,CN,AgCN, found that potassium cyanide reacted therewith to 
form ammonia and methyl sulphide; hydrogen sulphide generated a 

, sulphine thiocyanate, and acetonitrile, when heated with the double 
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salt in sealed tubes at 120° for several hours, caused the formation of 
methyl sulphide. The following method succeeded :—Trimethylsul- 
phine iodide is treated with a sufficient quantity of moist silver oxide 
to form trimethylsulphine hydroxide, which is taken up with water, 
evaporated to a syrup, and treated with alcohol; to the filtered 
alcoholic liquid, a strong aqueous solution of hydrocyanic acid is 
added, and it is then evaporated in a vacuum, yielding a crystalline 
mass, which, after being dissolved in alcohol, is purified by precipita- 
tion with ether, and subsequent evaporation in a vacuum. Thecrys- 
tals of trimethylsulphine cyanide thus obtained are small, colourless, 
deliquescent cubes which are soluble in water and alcohol, but are 
insoluble in ether; with dilute acids they yield the corresponding 
salts of the sulphine, and with silver iodide and cyanide form the 
double salts previously described; when treated with aqueous potash 
at 160°, it yields methyl sulphide and methylamine. 

The crystalline double salt, SMe.,ZnBr., is further described; it 
yields with mercuric chloride a compound SMe.,HgBrCl, and pre- 
cipitation of the zinc by reagents sets free methyl sulphide. 

The derivative SMe,Br.,, when heated in sealed tubes at 100° for 
several hours with alcohol and silver acetate, yields methyl sulphide 
and trimethylsulphine bromide and acetate. 

Trimethylsulphine iodide and triethylsulphine iodide, when heated 
in sealed tubes at 100° for 12 hours with sodium ethoxide, yield 
respectively methyl and ethyl sulphides. 

When the sulphine iodides are heated with alcoholic ammonia in 
sealed tubes for some hours, the corresponding alkyl sulphides are 
obtained, together with an amine. 

The product of the reaction between ethyl sulphide (1 mol.) and 
bromine (1 mol.), after saturation with aqueous ammonia and dis- 
tillation, yields an oily liquid which passes over with the ammoniacal 
distillate, and crystallises on cooling; after extraction of this sub- 
stance with ether, evaporation of the solvent, and subsequent sublima- 
tion of the residue, a small amount of light, white crystals of the 
formula C;H,N.S (?) are obtained. These melt at 73—74°, are 
insoluble in water, but soluble in alcohol and in ether. They form 
soluble salts with acids and an unstable crystalline aurochloride. 


T. G. N. 


Benzene Formule. By A. Lavensure (Ber., 23, 1007—1011).— 
This is a reply to part of Baeyer’s address at the Kekulé festival. 
Whilst admitting that the formation of naphthalene, &., is best 
represented by Kekulé’s formula, the author is of opinion that the 
relations between terephthalic and succinic acids on the one hand, 
and between phthalic and adipic acids on the other, are much more 
clearly shown by the “ prism formula” than by Kekulé’s hexagonal 
formula with double bonds. J. B. T. 


Metamerism in Derivatives of Benzene. By A. Hanp (Annalen, 
256, 264—268).—The “second” monobromobenzene, described by 
Fittica (Ber., 18, 2634), is simply a mixture of benzene and ethyl 
bromide. F. S. K. 
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New Method of Chlorinating Aromatic Compounds. By 
Pérricou (Bull. Soc. Chim. [3], 3, 189—191).—Benzene (4U0 c.c.) 
and granulated tin (90 grams) were placed in a reflux apparatus, and 
chlorine was passed in for 20 hours, when more tin (150 grams) was 
added, and the current of chlorine continued for 90 hours. During 
the reaction much hydrogen chloride was evolved. The resulting 
solid mass, after washing and drying, was fractionated, and yielded 
562 grams of chlorobenzenes fractionating at temperatures between 
244—277°, and some hexachlorobenzene. 

A second experiment, in which chlorine was passed into a mixture 
of benzene (400 ¢.c.) and tin (100 grams) for 36 hours, yielded 
142 grams of 1: 4-dichlorobenzene, 114 grams of 1: 2 : 4-trichloro- 
benzene, 52 grams of 1 : 2-dichlorobenzene, and 86 grams of chlor- 
inated derivatives boiling between 200 and 230°. 

The chlorination is probably expressed by the following equation :— 


C,H, + SnCl, = C,H;Cl + HCl + SnCh, 


the stannic chloride being regenerated continuously during the 
reaction by the current of chlorine. The author claims that this 
method is superior to the ordinary iodine process, since only substi- 
tution-preducts are formed, and the necessity of separating iodo- 
derivatives is avoided, whilst the time occupied in carrying out the 
process is shorter. T. G. N. 


Conversion of Paradichlorobenzene into Metadichloroben- 
zene. By Isrratt (Bull. Soc. Chim. [3], 3, 186—188).—When para- 
dichlorobenzene (10 grams) is heated with lead peroxide (20 grams) 
in sealed tubes at 250—300°, oxygen is set free and oily drops of an 
aromatic liquid appear, which are extracted by a mixture of alcohol 
and ether, and separated from the unaltered paradichlorobenzene by 
recrystallisation. This sabstance, which becomes solid on standing, 
and melts at + 17°, is metadichlorobenzene. The conversion is also 
effected by heating with mercuric oxide, red lead, chromium oxide, or 
litharge. 

Fuming nitric acid forms with the meta-derivative a resinous sub- 
stance which softens at 65°, and melts at 70—75°, appearing to be the 
compound C,H;Cl,*NO, [1 : 3: 5], described by Korner. 

T. G. N. 


Action of Fuming Nitric Acid on Hexachlorobenzene. By 
Isvrati (Bull. Soc. Chim. [3], 3, 184—186).—Tetrachloroquinone is 
formed when hexachlorebenzene (25 grams) is treated in a reflux 
apparatus with a mixture of fuming nitric acid (200 c.c.) and 
sulphuric acid (50 c.c.). After six hours’ reaction, the mixture is 
boiled for seven hours, and the substance is deposited as a yellow 
powder from the nitric acid, and may be purified by a further treat- 
ment with nitric acid, and subsequent crystallisation from alcohol or 
benzene. Thus prepared, it sublimes at 270° without previous 
fusion. T. GN. 


Ethylxylenes. By J. Srant (Ber., 23, 988—994; compare 
Abstr., 1887, 35).—The ethylxylenes have been already prepared 
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by the action of ethyl iodide and sodium on the monobromo-deriva- 
tives of the three xylenes. 

Ethylxylene, [Me: Me: Et = 1:3: 4], boils at 185—186°, and 
is soluble in sulphuric acid in the cold. The ¢rinitro-compound crys- 
tallises from alcohol in white needles melting at 127°. The corre- 
sponding tribromo-derivative crystallises from alcohol in large, white, 
prismatic needles melting at 94—95°. The hydrocarbon yields xylic 
acid on oxidation. 

Ethylxylene, [Me: Me: Et = 1:4: 2], boils at 185°; it easily 
forms a sulphonic acid of the formula [Me: Et: SO,H : Me = 
1: 2:3: 4], which yields the corresponding ethylaylenol ; this melts 
at 37°, and boils at 245°; its alcoholic solution gives an intense 
green colour with ferric chloride. By prolonged fusion of the above 
sulphonic acid with potash, an acid is obtained in small quantity 
which melts at 140-—142°, and has the constitution 


[Me: COOH : OH: Me = 1:2:3: 4] 


(compare Abstr., 1884, 1347). Isoxylic acid, [Me : COOH : Me = 
1:3: 4], is formed by the oxidation of the hydrocarbon. 
Ethylxylene, [Me : Me: Et = 1 : 2: 4], boils at 187—188°. The 
trinitro-derivative crystallises from alcohol in slender needles melting 
at 121°. The ¢ribromo-compound also crystallises in needles melting at 
93°. Two ethylxylenes, [Me:Me: Et = 1:3:4] and [Me:Me:Et = 
1:3: 5], are formed by the action of ethyl bromide and aluminium 
chloride on metaxylene. The compounds were isolated by converting 
them into the sulphonamides, and separating the mixed crystals 


B. T. 


mechanically. J. 


Action of Sulphuric Acid on Tribromophenol. By Grorcesco 
(Bull. Soc. Chim. [3], 3, 193—195).—Tribromophenol (60 grams) 
is heated with suiphuric acid (200 c.c.) for 20 hours, and, on cooling, 
the mixture is poured into water, and the dark-coloured precipitate 
collected. This contains a mixture of bromofrancéins which contain 
from 42—63 per cent. of bromine,.and, in addition, tri-, tetra-, and 
penta-bromophenols. The results obtained by Istrati(this vol., p. 51) 
in respect to the migration of halogen-atoms in the benzene nucleus 
caused by sulphuric acid are thus confirmed, although the migration 
appears to be more-easily effected with the bromine-derivatives than 
with the corresponding chlorine compounds. T. G. N. 


Thymol-derivatives. By G. Mazzara and E. Vicut (Gazzetta, 19, 
335—336).—A midobromothymol ethyl ether, C,HPrMeBr(NH,)-OEt 
[4:1:2:5:3], is prepared by reducing the ethyl ether of nitro- 
bromothymol with tin and hydrochloric acid; on adding excess of 
sodium carbonate to decompose the hydrochloride formed, a liquid 
separates, which may be isolated by extraction with ether; it is a 
very heavy, red oil, which volatilises with difficulty in a current of 
steam. The hydrochloride crystallises from alcohol acidified with 
me yg acid, in small, colourless, transparent prisms melting at 

0—201°. 

Orthobromothymol ethyl ether, C§H,PrMeBr-OEt [4: 1:2: 3], is 
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obtained by heating amidobromothymol ethyl ether (5 grams) with 
alcohol saturated with ethyl nitrite (50 grams) on the water-bath 
until the reaction subsides. The alcohol is then removed by evapora- 
tion, and the product distilled in a current of steam, when the ether 
passes over as a yellowish oil with an agreeable odour. 

S. B. A. A. 


Constitution of Derivatives of Carvacrol, Thymoquinone, 
and Thymol. By G. Mazzara (Gazzetta, 19, 337—343).—Bromo- 
nitrosocarvacrcl, CsHPrMeBr(NO)-OH [OH : Pr: NO, : Me = 
1:3:4:6], is prepared by gradually mixing strongly cooled solu- 
tions of bromine (8°20 grams) and nitrosocarvacrol (10 grams) in 
glacial acetic acid ; after a time, the product is poured into water, and 
the precipitate purified by dissolving it in ammonia, reprecipitating 
with sulphuric acid, and recrystallising twice from alcohol. It forms 
large, yellow, transparent, rhombic tables which melt at 166—168°, 
and are soluble in ether and in benzene. 

Bromamidocarvacrol is prepared by reducing the preceding com- 
pound with tin and hydrochloric avid, decomposing the hydrochloride 
formed with a solution of sodium carbonate, and extracting the pre- 
cipitate with light petroleum. The base is a yellowish-red oil, which 
changes, after a few days, into a solid mass; this softens at 53° and 
melts at 60—61°. When bromamidocarvacrol hydrochloride is 
oxidised with ferric chloride, and distilled in a current of steam, a 
yellow solid passes over, identical with the bromothymoquinone melt- 
ing at 48°. 

The author considers bromamidocarvacrol to have the constitution 
(OH: Pr: NH,: Br: Me = 1:3: 4:5: 6], and hydroxythymoquinone, 
the chloroxythymoquinone obtained by successively reducing and oxi- 
dising chlorodinitrocymene, and the dihydroxythymoquinone derived 
from the preceding compound to have respectively the formule I, II, 
and IIf :— 

\ A AN 
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/ >? Me“ >0 Me“ >/0 
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As the hydroxythymoquinone I may also be obtained from phenyl- 
azo- and phenyldisazo-thymol (Abstr., 1885, 1131), these compounds 
must respectively have the constitutions [Me: OH: Pr: PhN, = 
1:3: 4:6] and [Me: PhN,: OH: Pr: Phan, = 1:2:3:4: 6). 

S. B. A. A. 

Trisubstituted Derivatives of Benzene. By V. Wenper 
(Gazzetta, 19, 225—235).—Dry finely-powdered metanitracetanilide 
melting at 143° (10 grams) is gradually stirred into a mixture of 
fuming nitric acid (60 c.c. of sp. gr. 1°52) and concentrated sulphuric 
acid (60 c.c.), placed in a mixture of ice and salt, and allowed to 
remain until solution is complete. The solution is then removed 
from the freezing mixture, and, after the lapse of an hour, is poured 
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on to pounded ice; the viscous mass which separates is washed with 
water and repeatedly crystallised from boiling alcohol, when a di- 
nitracetanilide is obtained in needles melting at 186°. On concen- 
trating the alcoholic mother liquors to a small bulk, separating the 
precipitated dinitracetanilide, evaporating the greater part of the 
alcohol, and diluting with water, a yellow oil is deposited, which 
rapidly changes into a crystalline mass. When this is boiled for an 
hour with excess of acetic chloride, the product dissolved in alcohol 
and allowed to cool, the first deposit consists of the dinitracetanilide 
melting at 186°; subsequently, another acetanilide is deposited 
which, after purification, crystallises in needles melting at 121°. 
The last crop of crystals consists of a mixture of the preceding 
substance, with brown, nodular aggregates; the latter may be 
mechanically separated, and when crystallised from very dilute alco- 
holic solutions, form pale-yellow, polyhedral crystals melting at 
144°, All these substances are dinitracetanilides. The yield from 
100 grams of nitraniline consists of 50 grams of the product melting 
at 186°, 30 grams of the isomeride melting at 144°, and 6 grams of 
the third isomeride. 

On heating a solution of these compounds in concentrated sul- 
phuric acid for a few minutes at 110°, and diluting with water, the 
respective dinitranilines are precipitated. On warming with potash, 
ammonia is evolved, and the corresponding phenols are formed. 

1.2.3-Dinitraniline is obtained from the acetanilide melting at 
186°. It crystallises from water and alcohol in lustrous, orange- 
yellow needles which melt at 127°, and dissolves freely in warm 
alcohol and in acetic acid. It is moderately soluble in ether, 
sparingly so in boiling water, and only very sparingly in cold water. 
By treatment with acetic anhydride, it is acetylated with difficulty, 
‘ but readily when boiled with acetic chloride. On heating with a 
solution of potash, ammonia is evolved, and the phenol-derivative is 
formed with partial resinification. It readily dissolves both in con- 
centrated and in boiling dilute sulphuric acid. The sulphate is 
obtained in lustrous, colourless needles and slender prisms on adding 
an excess of sulphuric acid to the acetic acid solution of the dinitrani- 
line. The hydrochloride is obtained as a white powder by passing 
a current of dry hydrogen chloride into an ethereal solution of the 
base; both these salts are decomposed by cold water. As this dinitr- 
aniline yields orthonitrobenzene when treated with ethyl nitrite, its 
constitution must be either NH,:(NO,), = 1:2:3 or 1:3:4; the 
latter supposition is inadmissible, as it would require the formation 
of a dinitrobromobenzene melting at 59°4° when bromine is substituted 
for amidogen. 

1. 2.3-Dinitracetanilide, CsH;(NO,)..NHAc, crystallises from alco- 
hol in flattened or prismatic, lustrous, colourless needles which melt 
at 186°, and are freely soluble in boiling alcohol, but only sparingly 
in cold alcohol, ether, chloroform, or benzene. When heated with 
potash, it loses ammonia. It is easily saponified by hot concentrated 
sulphuric acid. 

1 .2.3-Dinitrobromobenzene is obtained by mixing a solution of the 
dinitraniline melting at 127° (5 grams) in boiling sulphuric acid 
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(50 per cent.) with a boiling strongly acid solution of cuprous bromide, 
gradually adding a saturated aqueous solution of potassium nitrite 
(25 grams), heating for a few minutes, and diluting with water. 
The product is distilled in a current of steam, and crystallises from 
alcohol in lustrous, pale-yellow lamine having an odour of bromo- 
nitrobenzene; it melts at 101°5°, and distils over unchanged at about 
320°. It is freely soluble in boiling alcohol, only moderately so in 
cold alcohol and in ether ; itdissolves very sparingly in boiling water. 
On heating dinitrobromobenzene with alcoholic ammonia in a 
sealed tube for four hours at 160°, a substance is obtained which 
crystallises from alcohol in yellow needles; this melts at 65—75°, 
and, probably, consists of a mixture of a bromonitraniline and a 
dinitraniline. 

1.2. 3-Dinttroiodobenzene.—Concentrated sulphuric acid (6 c.c-) is 
added to a solution of the dinitraniline melting at 127° (5 grams) in 
hot glacial acetic acid (70 c.c.); the whole is cooled down to 0° 
and constantly agitated to separate the sulphate of the base in a 
finely divided state; a cold saturated solution of potassium nitrite is 
now stirred in, and the solution of the diazo-salt is diluted with a 
little ice-cold water, and poured into a solution of potassium iodide 
acidified with hydriodic acid; the mixture is them heated in the 
water-bath for several hours, and, after standing for 12 hours, col- 
lected, washed, and freed from iodine with sodium hydrogen sulphite. 
By repeated crystallisations from alcohol it is obtained in flattened, 
lustrous, pale-yellow needles which melt at 138°, and can be dis- 
tilled without decomposition. It is freely soluble in warm alcohol, 
but only very moderately in ether; it dissolves in concentrated sul- 
phuric acid or nitric acid without undergoing any change, and it is 
only very slowly acted om by a boiling solution of potash. 

1.3.6-Dinitraniline, prepared from the acetanilide melting at 
121°, crystallises from boiling water and from aleohol in slender, 
lustrous, orange-yellow needles which melt at 137°, and are freely 
soluble in warm aleohol, but only sparingly in boiling water, and 
very slightly in cold water. In other respects, it closely resembles 
the 1.2.3-compound; its constitution is established by the forma- 
tion of paradinitrobenzene when it is treated with ethyl nitrite. 

1.3.6-Dinitracetanilide, obtained as previously described by the 
nitration of metanitracetanilide, crystallises from alcohol in beautiful 
white or slightly yellowish, silky needles, which melt at 121°, and 
dissolves freely in warm alcohol, and moderately in boiling water. 
It is easily attacked by aqueous potash, ammonia being evolved. 

1.3.4-Dinitraniline, obtained from the acetanilide melting at 
144°, crystallises from boiling water in slender, bright, lemon-yellow 
needles, and from alcohol in lustrous or brownish-yellow, prismatic 
needles. It melts at 154°, and dissolves very freely in alcohol and in 
acetic acid, but only sparingly in ether. It gives off ammonia when 
heated with potash, dissolves in concentrated sulphuric acid, and is 
precipitated unchanged on dilution. The sulphate is precipitated in 
beautiful, lustrous, colourless prisms by adding sulphuric acid to the 
acetic solution of the base, and allowing the whole to remain. It is 
decomposed by cold water. The base cannot be acetylated by the 
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action of boiling acetic chloride. Its constitution is demonstrated 
by the formation of orthodinitrobenzene when it is treated with ethyl 
nitrite. 

1.3.4-Dinitracetanilide is obtained in hard nodules eonsisting of 
slender needles when its solution in boiling alcohol is rapidly cooled ; 
when the solution is slowly cooled or allowed to evaporate, lustrous, 
yellowish, rhombic crystals are obtained, which melt at 144° 9 eae 
freely in warm alcohol, and moderately in boiling water. 

1.3.4-Dinitroiodobenzene is prepared like the 1.2.3- omnquent. 
It crystallises from alcohol in thin, lustrous, canary-yellow needles 
which melt at 744°; it dissolves very freely in hot alcohol, ether, 
and chloroform, but only very sparingly in boiling water. When heated 
in a sealed tube with alcoholic ammonia for four hours at 170°, an 
iodonitraniline is obtained in pointed, brown needles, with violet lustre. 
This compound melts at 174°, dissolves freely in warm alcohol, and 
has very feeble basic properties. It appears to have the constitution 
NH,: 1: NO, = 1:3: 6, since it is converted into pariodonitro- 
benzene by boiling with ethyl nitrite and alcohol. S. B. A. A. 


Action of Benzylamine on Methylene Chloride. By K. 
Kemprr (Annalen, 256, 219—232). — Methylenedibenzylamine, 
CH,(NH:CH,Ph), is formed when methylene chloride is heated with 
benzylamine at 100° for 12 hours. The product is treated with water 
t> free it from benzylamine hydrochloride, the insoluble oil extracted 
with ether, and kept for some time over sulphuric acid, whereon the 
methylenedibenzylamine separates in crystals. It forms colourless, 

rhombic prisms, melts at 45—46°, and boils at 225—230° with partial 
decomposition; it is insoluble in ‘water, but readily soluble in alcohol 
and ether; it reduces silver and mercury salts at the ordinary 
te mperature. The hydrochloride, C\;HigN2,2HCl, crystallises from 
hot water in colourless, monoclinic plates, aud melts at 240—242°. 
The hydrohromide, C,;HisN2,2HBr, crystallises from alcoholic ether in 
silky plates. The hydriodide, C\sH\sN2,2HI, crystallises from benzene 
in colourless plates, and is more sparingly sobuble in water and alco- 
hol than the two preceding salts. The sulphate, C\sHisN.,H,SO, + 
2H,0, crystallises in colourless prisms which effloresce on exposure 
to the air; the acid sulphate and the nitrate are deliquescent. The 
phosphate, C,s;HigN2,2H;PO,, crystallises in needles, and melts at 
228—233°. The platinochloride, CysHi.N2,H.PtCk, erzeteions in 
pale-yellow, monoclinic plates ; the awrochloride, C,\;sHiN2,2HAuCk, 
in golden needles. The onalate, C,;H,.N2,2C,H,O,, forms colourless 
crystals, and melts at 133—136°. The picrate, C,H ,N.,2C,H;N;0,, 
crystallises in light-yellow needles, and is very sparingly soluble in 
alcohol and water. 

When methylenedibenzylamine hydrochloride is treated with potas- 
sium nitrite, the nitrite of the base seems to be formed. 

F. 8S. K. 


Action of Methylene Chloride on Para. and Ortho-toluidine. 
By H. Griinnacen (Annalen, 256, 285—313).—A solid and a liquid 
methylenediparatoluidine are formed, together with a small quantity 
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of dimethylenediparatoluidine (see below), when paratoluidine is 
heated with methylene chloride at 100° for about 34 hours. The 
product is treated with water to dissolve the hydrochlorides of para- 
toluidine and dimethylenediparatoluidine, and the two compounds in 
the residual oil are partially separated by treatment with ether, in 
which the solid methylenediparatoluidine is only sparingly soluble ; 
the liquid compound, on keeping, deposits more of the solid sub- 
stance. 

The liquid methylenediparatoluidine, C,;H\sN2, boils at 350° with 
decomposition, and is readily soluble in most ordinary solvents except 
water; it dissolves in sulphuric acid with a green coloration. The 
basic hydrochloride, C\sHisN2,HCl, is a brown, amorphous, unstable 
compound, readily soluble in alcohol, but only sparingly in water; 
all the other salts are likewise amorphous. The platinochloride, 
(CysHigN2)2,H,PtCh, and the awrochloride, C;HigN.,HAuCh, were 
analysed. 

The solid methylenediparatoluidine, C,;H\gN2, is a colourless, amor- 
phous compound, melts at about 156°, and boils above 350° with 
decomposition ; it is only sparingly soluble in ether and alcohol, and 
insoluble in water. It dissolves in warm dilute acids, but separates un- 
changed on cooling, or on adding alkalis ; its solution in sulphuric acid 
shows a green fluorescence. All the salts except the acid oxalate are 
amorphous and unstable. The hydrochloride, C,;sH,sN2,2HCI, is soluble 
in alcohol and water. The platinochloride, C,5H,.N2.H2PtCl,, awro- 
chloride, C,5H,.N.,2HAuCl, and the owalate, C\;HigN2,2C,H,0,, were 
analysed. 


Dimethylenediparatoluidine, C3HHyiMe-N< yee N-C,H.Me, separates 


from ether in crystals, melts at about 90° with previous softening, 
and is soluble in alcohol, but insoluble in water. The hydrochloride, 
CyH,.N:2HCl, is a yellow, crystalline compound readily soluble in 
water and alcohol. The awrochloride, C\sHigN2,2HAuCk, is a yellow, 
crystalline compound readily soluble in water and alcohol. The 
hydrobromide, C\sH,gN2,2HBr, is crystalline and readily soluble in 
water. The sulphate, C\sHisN2,H.SQ,, crystallises in ill-defined plates, 
and is only sparingly soluble in water. The isonitroso-derivative, 
C,.H,,N;O, is formed when dimethylenediparatoluidine is treated 
with nitrous acid. It is a yellow, crystalline powder, readily soluble 
in alcohol and ether, but insoluble in water, and it does not give 
Liebermann’s nitroso-reaction. The platinochloride, 


‘ (C\sHi,N;0).,HPtClh,, 


is a yellow, crystalline compound. 

A liquid methylenediorthotoluidine, C,sH,.N2, and the solid compound 
described below are formed when orthotoluidine is heated with 
methylene chloride at 110—115° for 10 hours. It is a thick, brown 
oil, boils at 350° with decomposition. and is readily soluble in alcohol 
and ether, but insoluble in water. The platinochloride 


(CisHisN2)2,H2PtCh, 
and all the other salts are amorphous. 
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Solid methylenediorthotoluidine, C\;H,gN2, separates from alcohol in 
rhombic crystals, a : b : ¢ = 0°7181 : 1: 10623, melts at about 135°, 
and is very sparingly soluble in water, and only sparingly in 
cold ether and alcohol. The salts are all readily soluble in water, 
moderately stable, and crystalline. The hydrochioride, C\;sHiN.,2HCl, 
hydrobromide, C,s;HigN2,2HBr, phosphate, CisHigN2,2H3PO,, sulphate, 
C,;H,sN2.H.SO, and the two ovalates, C\sH\N2,3C,H.O, and 
CysHigN2,2C,H.0,, were analysed. F. S. K. 


Action of Phenylhydrazine on Acetylurethane. By A. 
Anpkeocct (Gazzetta, 19, 448—452) —When an aqueous solution of 
acetylurethane (1 part), phenylhydrazine hydrochloride (1°5 parts), 
and sodium acetate (2°5 parts) is heated for two hours on the water- 
bath and allowed to remain, an oily substance is first precipitated, but 
subsequently a crystalline deposit is formed; the residual solution on 
concentration yields a further quantity of oil. The solid compound 
is purified by recrystallisation from water, and by precipitating its 
solution in ethyl acetate with light petroleum; it crystallises from 
ethyl acetate in colourless, hexagonal tables, melts at 166—167°, 
dissolves very freely in ethyl acetate and in alcohol, moderately in 
ether and in hot water, but only sparingly in cold water. It gives a 
reddish-brown coloration with ferric chloride. It has the composi- 
tion C,H,ON;, the condensation presumably taking place according 
to the equation C,H,N, + C;H,O,N = C,H,ON; + HO + C,H;OH; 
analogous to the formation of 1-phenyl-3-methyl-5-pyrazolone from 
ethyl acetoacetate and phenylhydrazine (Abstr., 1887, 601). The 
oil above mentioned changes on standing, or on treatment with 
boiling water, into the crystalline compound; it is .probably the 

, CH.°COOEt 
real hydrazone, and is analogous to the compound CMe<yH Ph . 
obtained by Knorr (loc. cit.) from ethyl acetoacetate. 

The crystalline compound somewhat resembles pyrroline in its 
chemical behaviour; it dissolves in the cold in solutions of potash, 
and is reprecipitated unchanged on addition of hydrochloric acid, or 
even by a current of carbonic anhydride ; it crystallises unchanged 
from a solution in concentrated hydrochloric acid. It further re- 
sembles phenylmethylpyrazolone in forming both a neutral and an 
acid silver salt, the former, C,H,ON;Ag, is insoluble in water ; it is very 
stable and is not affected by moderate heating or by light; it melts at 
200° with incipient decomposition; the acid salt, CyH,ON,;Ag + 
C,H,ON;, melts without decomposition. The author considers the 
ls cae to be a derivative of an hypothetical pyrroline, 
cee which he terms pyrrodiazole, and accordingly to have 


N:CH 
the constitution A car SE 2-methy]-4-phenylpyrrodiazolone. 


On heating the sodium-derivative of this substance with methyl 
iodide, a methylated compound is obtained which bears the same 
relation to it as antipyrine bears to Knorr’s phenylmethylpyrazolone. 
It crystallises from water in long, acicular prisms which melt at 83°; 
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like antipyrine, it is readily soluble in water, a!cohol, and chloroform, 
but only very sparingly in ether and in light petroleum. 
| 2 | * 
Phenyl-y-hydroxybutyramide. By R. Firrte and L. J. Morris 
(Annalen, 256, 155—157; compare Fittig, Abstr., 1884, 744, and 
this vol., p. 879).—Phenyl-y-hydroxybutyramide, C,)H,,;0.N, crystal- 
lises from alcohol in large, transparent, anhydrous, monoclinic prisms 
melting at 86°. and from water in colourless prisms containing 1 mol. 
H,0, which it loses at 50°; it is very easily soluble in alcohol and hot 
water, and readily in chloroform, but more sparingly in ether. The 
hydrochloride, C\oH,;0,N,HCI, crystallises in colourless, hygroscopic 
needles, and is very unstable. F. S. K. 


Substituted Phthalimides and their Conversion into the 
corresponding Primary Amines. By A. Neumann (Ber., 23, 
994—1002).—Deeylphthalimide, CO Ph: CHPh:N:C sH,0,, is obtained by 
the action of potassium phthalimide on desyl bromide, COPh-CHPhBr; 
it is deposited from hot glacial acetic acid in small, slightly 
yellow crystals which melt at 157—158°. Desylphthalamic acid, 
COPh:CHPh:NH:CO-C,H,COOH, is prepared from desylphthal- 
imide by hydrolysis; it is best purified by dissolving in dilute 
ammonia, and reprecipitating with hydrochloric acid. By heating with 
concentrated hydrochloric acid, desylphthalamic acid is decomposed 
into desylamine, COPh‘CHPh:-NH2, and phthalic acid. Desylamine 
hydrochloride is precipitated from solution by the addition of con- 
centrated hydrochloric acid; it forms small, white needles melting at 
210°. Both the salt and the free base are extremely unstable. The 
platinochloride, (C\yHi;NO).,H,PtCl,, is obtained in yellowish-bruwn 
erystals melting at 192—193°. The picrate is very insoluble. In all 
probability desylamine is identical with the compound obtained by 
E. Braun (Abstr., 1889, 613) by the reduction of benzilmonoxime. 

Tsoamylphthalimide is prepared by heating together isoamyl brom- 
ide and potassium phthalimide; it is a colourless liquid boiling at 
307—308°. Isoamylphthalmic acid, melting at 114—115°, is obtained 
by hydrolysis. It is decomposed by concentrated hydrochloric acid 
with formation of isoamylamine. 

Tsobutylphthalimide, CH Me.*C H,*N:C,H,O,, is obtained in a similar 
manner from isobutyl bromide; it melts at 93°, and boils at 
293—295°. 

Allylphthalimide, from allyl bromide, melts at 70°, and boils at 295°; 
it combines directly with 2 atoms of chlorine or bromine ; the dichloro- 
compound crystallises from hot alcohol in needles melting at 93°. By 
the action of nitrous acid on allvlphthalimide, an exceedingly unstable 
compound of an inteuse blue colour is formed ; the colour disappears 

on drying, and by treatment with dilute acetic acid a substance with 
the formula CyrHwN, O; crystallises ovt in smal], white leaves melting 
at 172—173°. This compound is stable, and is probably hydroaynitre- 
propy!phthalimide, C,H,O,:N-C H."C,H;(NO,)-OH, formed by the action 
of water on dinitropropylphthalimide, with the elimination of nitrous 
acid. 


Methylenediphthalimide, CH,:(N:C,H,O;)2, is obtained from methyl- 
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ene iodide and potassium phthalimide; it is deposited from boiling 
glacial acetic acid in light-brown crystals melting at 226°, and yields 
phthalic acid and ammonium chloride by the action of concentrated 
hydrochloric acid. J. B. T. 


Azocumic Chloride. By P. Atexferr (Bull. Soc. Chim. [3], 3, 
206—207).—Azocumic acid (1 part) is heated at 50° with phosphorus 
pentachloride (2 parts), and the resulting crystalline mass is dissolved 
in ether and recrystallised. Azccwmic chloride, N.(CsH,Pr-COC!)., 
thus prepared forms orange-red crystals of the monoclinic system, 
a:b:e¢=15268:1:?, 8 = 53° 39’, and melts at 135°. The substance 
is but slowly decomposed by water or alkalis, and yields with alcohols 
the salts previously described (Abstr., 1885, 390), and with ammonia 
an amide. The author’s pupils have also prepared and are studying 
parazobenzoic chloride melting at 145°5°, and metazcbenzoic chloride 
melting at 87—89°. T. G. N. 


Action of Halogen Acids on Phenylbutyrolactone. By R. 
Firria and L. J. Morris (Annalen, 256, 157—159; compare Fittig, 
Abstr., 1884, 744).—Phenylchlorobutyrie acid, CjH ClO. prepared 
by treating phenylbutyrolactone with concentrated hydrochloric acid 
in the cold, separates from carbon bisulphide in large, monoclinic 
crystals and melts at 70°. Phenylbromobutyric acid, CyH,,BrO,, melt- 
ing at 69°, and phenyliodobutyric acid, CyH,1O0., can be obtained in 
like manner; the iodo-compound crystallises in colourless plates, 
melts at 77° with decomposition, and is very unstable. F. S. K. 


Preparation of Cinnamic Acid and its Homologues. By L. 
Cratsen (Ber., 23, 976—978).—Ethyl cinnamate is obtained by 
slowly adding benzaldehyde (1 mol.) to sodium wire (1 at.), con- 
tained in excess of ethyl acetate. The mixture is allowed to remain 
a short time, and is then treated with water and acetic acid. After 
separating the aqueous solution and distilling off the unaltered ethyl 
acetate, an oily liquid is left which boils at 260—270°, and from 
which cinnamic acid is obtained by hydrolysis. The yield of ethyl 
cinnamate is 100—110 per cent. of the weight of the benzaldehyde 
employed. The same condensation is brought about by the action of 
sodium ethoxide in alcoholic or anhydrous ethereal solutions; the 
cinnamic acid obtained is however impure, and the yield is small. 
Ethyl benzalbutyrate is obtained in a similar manner trom benzalde- 
hyde and ethyl butyrate. This reaction may be explained by suppos- 
ing that benzaldeyde, ethyl acetate, and sodium unite to form the 
sodium compound of ethyl phenylhydroxypropionate, 

ONa‘CHPh:CH,COOEt, 


and that the free ethereal salt obtained after acidifying is decomposed 
on distillation into ethyl cinnamate and water. J. B. T. 


Preparation of Unsaturated Aromatic Acids. By L. Epeteano 
and Bupisureano (Bull. Soc. Chim. (3), 3, 191—193).—Benzaldehyde 
(1 mol.), acetic chloride (1 mol.), and sodium acetate (3 mols.) are 
heated in a reflux apparatus at 160° for 24hours. The mass obtained 

302 
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is extracted with alkali, and an almost theoretical yield of cinnamic 
acid is obtained on acidifying with hydrochloric acid. 

This combination of the methods of Bertagnini and Perkin is thus 
expressed :— 


CH,COCIl + C,H;;COH + nCH;COONa = C,H;-CH:CH:-COOH + 


CH,;COOH + NaCl +(n — 1)CH;COONa. 
T. G. N. 


Synthesis of Thymolcinnamic Acid. By L. Nicorera (Gazzetta, 
19, 357—361).—Dry sodium thymolglycollate (92 grams), benzalde- 
hyde (43 grams), and acetic anhydride (180 grams) are heated ina 
reflux apparatus for six hours at 150—160°, the product which, on 
cooling, solidities to a mass of brown nodules consisting of minute 
needles, is boiled with water, allowed to cool, and the yellowish oil 
which separates heated with a 20 per cent. solution of sodium car- 
bonate, extracted when cold with ether, and the alkaline residue 
acidified with hydrochloric acid. A white, flocculent substance is 
thrown down mixed with a yellow oil; the former is treated with 
light petroleum, the solution distilled, and the residue boiled for a 
few hours with baryta-water and alcohol; the barium salt thus 
obtained is purified and decomposed with hydrochloric acid, and 
the precipitate crystallised twice from alcohol. T'hymolcinnamic 
acid obtained in this manner, forms minute, colourless, odourless 
needles melting constantly at 136°. On heating on platinum foil, it 
melts and volatilises without burning. It is very freely soluble in 


alcohol and in ether, only moderately in hot, and very sparingly in cold 
water. It probably has the constitution CHPh:C(COOH)O-C,H;MePr. 
The silver salt, CjyH,,0O;Ag, is white, and changes a little on exposure 
to light, especially when damp. The barium salt, (Calta ~ 
24H, 0, crystallises i in small, yellowish needles. S. B. A. A. 


Phenylsalicylic Acid. By C. Arpenz (Annalen, 257, 76—87).— 
When phenylsalicylic acid, prepared by Graebe’s method (Abstr., 
1888, 477), is treated with phosphoric chloride (1 mol.) at 100°, it is 
completely converted into diphenylene ketone oxide (xanthone) ; 
concentrated hydriodic or hydrochloric acid at 180° brings about the 
same change. 

Ammonium phenylsalicylate crystallises in long prisms, melts at 
130°, and is readily soluble in water; it is decomposed by boiling 
water, and when heated alone, it is eouv erted into diphenyl ether 
(m. p. 28°). The potassium salt crystallises in large rhombohedra, 
and is readily soluble in water. The calcium salt (C,3;H,O;),Ca + 
2H.0, crystallises from hot water in needles, and loses its water at 
180°. The ethyl salt, C:sH,O;Et, boils above 360°. The phenyl salt, 
C,3H,O3Ph, ery stallises in slender needles, melts at 109°, and boils 
without decomposition ; it is insoluble in water, but readily soluble 
in most organic solvents. The amide, OPh-C,H,CO-NH,, prepared 
by treating the methyl] or ethyl] salt w ith aqueous alcoholic ammonia 
at the ordinary temperature, crystallises from alcohol in prisms, 
melts at 131°, distils without decomposition, and is readily soluble in 
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most organic solvents, but only sparingly in hot water; when treated 
with phosphoric anhydride, or hydrogen chloride, at 200—220°, it is 
converted into diphenylene ketone oxide. The anilide, 


OPh:C,H,CO-NHPh, 


is formed when the acid is heated with aniline at 110°, a little phos- 
phorus trichloride added, and the mixture heated to 130°; it crystal- 
lises from alcohol in long needles, melts at 97°, and is very readily 
soluble in ether, benzene, and carbon bisulphide, but only sparingly in 
water and is insoluble in light petroleum ; it distils without decomposi- 
tion, and it is only slowly decomposed by alkalis. The orthonitranilide, 
prepared in like manner, crystallises in slender, yellow needles, melts 
at 121°, and is soluble in most ordinary solvents except water and 
light petroleum; on reduction with tin aud hydrochloric acid, it is 
converted into the anhydro-base, C,sH\N.O, which crystallises from 
a mixture of ether and light petroleum in colourless needles, melts at 
147°, and forms a sparingly soluble hydrochloride. 

Dinitrodiphenylsalicylic acid, C,;H,O;(NO,)2, is obtained by nitrat- 
ing phenylsalicylic acid in the cold, and purifying the product by 
means of the barium salt. It crystallises from benzene in colourless 
needles, melts at 153°, and is readily soluble in alcohol, acetic acid, 
and chloroform, but only sparingly in ether and benzene. The barium 
salt (C,;H,N.O;),.Ba + 4H,O, erystallises in yellow plates, loses its 
water at 120°, and is only sparingly soluble (0°267 in 100 parts at 17° 
in cold, but more readily in hot water and alcohol. The calcium salt, 
with 4H,O, crystallises in plates, and is more readily soluble in water 
than the barium salt. The silver salt, C,;H,N,0,Ag, crystallises from 
hot water, in which it is readily soluble, in needles, and is very ex- 
plosive. The methyl salt, C,;3H,N,O;Me, crystallises in prisms, melts 
at 126°, and is readily soluble in alcohol and ether, but insoluble in 
carbon bisulphide and light petroleum. The ethyl salt, C,,H,N.O-Et, 
crystallises in prisms, and melts at 76°. The amide, C,,H;N,0O;;CO-NH,, 
crystallises in prisms, and melts at 166°. When dinitrosalicylic acid 
is warmed with excess of fuming nitric acid, it is decomposed into 
dinitrophenol [OH : (NO.), = 1:2: 4] and nitrosalicylic acid 
[COOH : OH: NO, =1: 2:5]; when heated at 150° with concen- 
trated sulphuric acid, it is converted into 8-dinitroxanthone (dinitro- 
diphenylene ketone oxide) and a sulphonic acid. 

Tribromophenylsalicylic acid, C,;H,Br,O;, prepared by heating 
phenylsalicylic acid with excess of bromine at 150°, crystallises from 
glacial acetic acid in colourless needles, melts at 176°, and is readily 
soluble in alcohol and ether, but only sparingly in hot, and insoluble 
in cold water. The silver salt, C:;3H¢Br,O,;Ag, is amorphous and in- 
soluble in water. The ethyl salt, C,sH.Br,0,;Et, crystallises from 
alcohol in prisms, and melts at 67°. 

Tribromoxanthone (tribromodiphenylene ketone oxide), C,sHsBr;0., is 
obtained when the preceding compound is heated with concentrated 
sulphuric acid at 150°; it crystallises from benzene, sublimes in 
needles, and is readily soluble in chloroform and carbon bisulphide, 
but only sparingly in alcohol and ether, and insoluble in alkalis. 

F. 8S. K. 
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Ethyl Phenylparaconate. By R. Firric and H. Lron (Annalen, 
256, 63—87; compare preceding abstract).—Hthyl phenylparaconate 
is formed when phenylparaconic acid, prepared by the method pre- 
viously described (Fittig and Jayne, Annalen, 216, 100), is dissolved 
in alcohol and the solution saturated with hydrogen chloride; it is 
a heavy, colourless oil with an aromatic odour, and boils at 250—252° 
(25 mm.). 

Phenylitaconic acid, CHPh:C(COOH)-CH,’COOH, is obtained by 
treating ethyl phenylparaconate with sodium in dry ethereal solution, 
or, better, by boiling the ethereal salt (2 mols.) with an alcoholic 
solution of sodium (1 mol.) for three to four hours. In the latter 
case, as soon as the formation of a precipitate is at an end, the alcohol 
is evaporated, the residue treated with water, the unchanged ethyl 
phenylparaconate extracted with ether, and the aqueous solution 
boiled with soda for about half an hour, in order to hydrolyse the 
ethyl sodium phenylitaconate. The solution is then rendered strongly 
acid, and the precipitated acid separated by filtration. The acid fil- 
trate, on evaporation, yields further quantities of phenylitaconic acid, 
a very small quantity of phenylparaconic acid and some succinic acid, 
formed by the decomposition of the phenylparaconic acid; the yield 
of phenylitaconic acid is about 85 per ceut. of the theoretical. It 
separates from hot water in prismatic crystals and from very concen- 
trated solutions in cauliflower-like aggregates, melts at 172°, and is 
readily soluble in hot water, but only sparingly in cold water, ether, 
and benzene, and very sparingly in carbon bisulphide and chloroform. 
The bariwm salt, C,,H,O,Ba + 24H,0, crystallises from boiling water, 
in which it is only very sparingly soluble with $ mol. H,O, and from 
cold aqueous solutions with 24 mols. H,O, which it loses at 110—120°. 
The caleiwm salt, C,,H,O,Ca, is a granular, crystalline compound even 
more sparingly soluble than the barium salt. The silver salt, 
C,,Hs0,Agy, is only very sparingly soluble in hot, and almost insoluble 
in cold water. The ethyl salt, C,,H,O,Et., is a thick, colourless oil, 
and boils at 315°, When the acid is heated to about 181°, it is 
partially converted into the anhydride, which distils as a colourless 
oil, but on heating more strongly carbonic anhydride is evolved, and 
a hydrocarbon and a pbenol-like substance pass ever, together with 
unchanged phenylitaconic .acid and a.small quantity of a crystalline 
acid which is insoluble in water. When phenylitaconic acid is 
treated with concentrated hydrobromic acid in the cold, or boiled 
with concentrated hydriodic acid, only a trace of phenylparaconic 
acid is formed, almost the whole of the acid remaining unchanged; 
when boiled for half an hour with dilute (1:1) sulphuric acid, it 
yields the polymeric phenylisocrotonic acid (m. p. 179°) described by 
Erdmann (dAnnalen, 208, 54), and a small quantity of phenylbutyro- 
lactone, but about half the acid remains unchanged. 

Phenylbromoparaconic acid, C,,H,BrO, (14°43 grams) is obtained, 
together with the isomeric iso-acid (1°56 grams), when finely divided 
phenylitaconic acid (15°05 grams) is suspended in water and treated 
with bromine; the crystalline products are separated by filtration, 
washed with water, dried, and recrystallised from boiling chloroform, 
in which the iso-acid is the more readily soluble. It crystallises from 
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chloroform in long, rhombic prisms a: b:¢ = 0°6538 : 1 : 1°6223, 
melts at 99°, and is readily soluble in hot ether, hot benzene, and 
acetic acid, but only sparingly in light petroleum and insoluble in 
carbon bisulphide; it is decomposed by boiling water, and by sodium 
carbonate, with liberation of hydrogen bromide and carbonic anhy- 
dride, yielding benzoylpropionic acid, and when reduced with sodium 
amalgam in acetic acid solution, it is converted into phenylparaconic 
acid. 

Phenylisobromoparaconic acid, C,,H,BrQ,. crystallises from chloro- 
form in large, colourless, rhombic plates a: b : c = 0°5998 : 1 : 0°9756, 
turns brown at 135°, and melts at 144° with decomposition ; it is 
readily soluble in ether, glacial acetic acid, and hot benzene, but only 
very sparingly in carbon bisulphide. When treated with sodium 
amalgam in acetic acid solution, it is converted into phenylparaconic 
acid. and when boiled with water, it is converted into benzoylpro - 
pionic acid. 

Benzoylpropionic acid (m. p. 116°) does not crystallise with 1 mol. 
H,O, as stated by Burcker (Ann. Chim. Phys. [5], 26, 433), and 
the barium salt is also anhydrous, whilst the calcium salt crystallises 
with 4 and not with 3 mols. H,O,as stated by Burcker. The silver 
salt, C,oH,O,Ag, crystallises from boiling water, and is stable in the 
light. When benzoylpropionic acid is treated with sodium amalgam 
in alkaline solution, and the whole then boiled with hydrochloric acid, 
it is converted into phenylbutyrolactone, but small quantities of a 
colourless, amorphous, neutral compound, and an acid (m. p. 165°) 
are also produced ; the acid melting at 165° crystallises from hot 
alcohol in colourless needles, is only sparingly soluble in ether, and is 
probably identical with the compound obtained by Pechmann by 
boiling benzoylpropionic acid with zinc-dust and acetic acid. 
CHyCH-COOH is obtained when 
O —CH-C,H,Br’ 
phenylparaconic acid is suspended in water and treated with bromine 
(1 mol.). 1t crystallises from benzene in nacreous plates, melts at 
141°5°, and is readily soluble in alcohol and light petroleum, and 
moderately easily in hot water, but only sparingly in carbon bisul- 
phide ; it is not decomposed by boiling water, and when treated with 
sodium amalgam, is reconverted into phenylparaconic acid. 


F. S. K. 


Phenylitaconic Acid. By R. Firma and P. Répers (Annalen, 
256, 87—96).—Benzylsuccinic acid, C,,H,,0,, is obtained when 
phenylitaconic acid is reduced with sodium amalgam, the solution 
being kept only slightly alkaline by the frequent addition of dilute 
sulphuric acid. It crystallises from hot water in plates, melts at 161°, 
and is readily soluble in hot water and alcohol, but only sparingly in 
benzene, chloroform, and cold water. This acid has been previously 
prepared by Perkin (‘T'rans., 1888, 11) from benzylacetylenetetracar- 
boxylic acid. The silver salt, C,H O,Age, is very sparingly soluble 
in hot water, and darkens on exposure to the light or when boiled 
with water. The calcium salt, C,,HjO.Ca, is very sparingly soluble 
both in hot and cold water. ‘The barium salt, with $H,0, separates 


Bromophenylparaconic acid, CO< 
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as a powder when a cold concentrated aqueous solution is heated. 
The anhydride, C,,H,O;, prepared by distilling the acid, crystallises 
from light petroleum in needles, melts at 102°, and is readily soluble 
in chloroform, benzene, and ether, but only sparingly in light 
petroleum and carbon bisulphide. 

Benzylethanetricarboxylic acid, C\2H,,0., can be prepared by treating 
ethyl sodiobenzylmalonate (b. p. 169°, 12 mm.) with ethyl chloraceto- 
acetate in alcoholic solution and hydrolysing the product with 
alcoholic potash. It crystallises from warm water or dilute alcohol 
in small prisms, and is moderately easily soluble in ether, alcohol, 
and warm water, but insoluble in benzene, chloroform, and carbon 
bisulphide ; when boiled with water or when heated to 130—160*, it 
is converted into benzylsuccinic acid (m. p. 161°). The calciwm salt, 
(Ci.H,O,).Ca, + 64H,0, separates from hot water in a flocculent con- 
dition, loses 44 mols. of water at 10v°, and the remainder at 210°; it 
is more readily soluble in cold than in hot water. The bariwm salt, 
with 2}H,0, loses its water at 210°, and is insoluble in both hot and 
cold water. The silver salt, C,,H,O,Ag;, is very sparingly soluble, 
and darkens on exposure to the light or when boiled with water. 

F. S. K. 

A New Reaction of Tannin. By C. Bérrincer (Annalen, 256, 
341—344).—When tannin (1 part) is boiled with phenylhydrazine 
(1 part) in aqueous solution, a mixture of substances is obtained 
which is soluble in ether and hot water; on the addition of soda to 
the aqueous solution, phenylhydrazine is liberated, and a beautiful 
greenish-blue coloration is produced. The substance to which the 
coloration is due can be isolated as follows :—After boiling with 
phenylhydrazine for four hours, the solution is concentrated, the 
water decanted, the reddish residue dissolved in hot water, and the 
solution acidified with hydrochloric acid. A little ammonia is then 
added, the solution shaken well, decanted from impurities, concen- 
trated by evaporation, extracted with ether, and evaporated to 
dryness; the residue is then extracted with boiling alcohol, and the 
solution mixed with ether, whereon phenylhydrazine hydrochloride is 
precipitated, and the new substance remains in solution. It crystallises 
from water in colourless stellate groups, turns yellow on exposure to 
the air, melts at 112°, decomposes at 130—140°, and is readily soluble 
in acetic acid, hot water, and alcohol, but only sparingly in ether and 
cold water ; it is only slowly decomposed by concentrated hydrochloric 
acid. It is readily soluble in phenylhydrazine; if this solution is 
boiled with acetic acid, an oil is obtained which dissolves in soda 
with a beautiful greenish-blue coloration. 

When tannin is boiled with phenylhydrazine and acetic or hydro- 
chloric acid, and the solution then treated with soda, the same greenish- 
blue coloration is produced, but on shaking the solution in a test-tube, 
reddish-yellow stripes are also observed, probably owing to the forma- 
tion of gallic phenylhydrazide. 

Ammoniacal solutions of the tannin-derivative described above 
rapidly darken, becoming first light-b!ue, and then violet. In its 
aqueous solutions lime-water produces a blue, and baryta-water a 
greenish-blue precipitate; in boiling solutions, mercuric chloride gives 
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a colourless, silver nitrate a black precipitate. It gives the hydrazide 
reaction with concentrated sulphuric acid and ferric chloride, and 
with ferric chloride alone, first a blue, and then a green coloration is 
produced, whilst ammonium carbonate produces a violet coloration. 
This compound occurs in the decomposition-products of benzoyl- 
tannin and phenylhydrazine, and also in the extract of Italian sumach, 
but it could not be detected in the extract of oak-wood or oak-tan; 
the phenylhydrazine-derivatives obtained from the oak-extracts have 
a totally different constitution, and are decomposed by concentrated 
hydrochloric acid at 120°. F. S. K. 


Nitro-derivatives of the Indoles. By C. Zarri (Gazzetta, 19, 
260—263).—Dinitromethylketole, C,H,N,O,, is prepared by gradually 
introducing methylketole (2-methylindole) into ten times its weight 
of concentrated nitric acid (sp. gr. 1°50) placed in a freezing mixture. 
When the reaction which ensues is completed, the product, which is a 
nearly solid, brownish-red mass, is freed from excess of nitric acid by 
filtration, and dried on a porous tile. It is then dissolved in alcohol, 
the solution decolorised with animal charcoal, concentrated, diluted 
with water, and allowed to remain for some time, when the dinitro- 
derivative crystallises out in orange-yellow needles, which blacken 
and decompose on warming, and deflagrate when suddenly heated on 
platinum foil. It is soluble in warm alcohol, ethyl acetate, and in 
acetic acid, less so in benzene and chloroform, and only very sparingly 
in boiling water. It has anacid reaction, and dissolves in the alkaline 
hydrates and carbonates. A silver salt can be obtained as a gelati- 
nous, yellowish mass by dissolving the ketole in ammonia, diluting 
with water, and adding silver nitrate. An isomeride of dinitromethy]- 
ketole is prepared by gently warming methylketole with nitric acid 
(sp. gr. 147) and diluting with water. The product, after washing 
and drying on a tile, is repeatedly crystallised from alcohol, decolorised 
with animal charcoal, and precipitated from a solution in acetic acid 
by largely diluting with water; it is thus obtained as a very light, 
white powder which decomposes on heating. It is more soluble in 
alcohol and ethyl acetate than its isomeride ; it is sparingly soluble in 
benzene, and almost insoluble in water; it dissolves in acetic acid, 
and is reprecipitated unchanged on dilution. It dissolves in the alka- 
line carbonates, and forms sodium and silver salts like its isomeride. 

8S. B. A. A. 

Diphenyl-derivatives. By J. Kaiser (Annalen, 257, 95—102). 
—Diphenylphthaloylic acid, CsHyPh-CO-C,H,COOH, can be obtained 
by heating phthalic anhydride with diphenyl! and aluminium chloride ; 
it is best purified by means of the calcium salt. It crystallises in 
colourless needles, melts at 220°, and is readily soluble in hot alcohol, 
benzene, chloroform, and ether; it dissolves in cold concentrated 
sulphuric acid, yielding a deep red solution, from which it is precipi- 
tated unchanged on the addition of water, but when warmed with 
concentrated sulphuric acid, it seems to be converted into a sulphonic 
acid. The calcium salt, (CyH,303;),Ca, separates from hot concen- 
trated solutions in crystals; the bariwm salt is more sparingly soluble. 
The silver salt, CyH,,C,Ag, is moderately easily soluble in hot, but 
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only sparingly in cold water. The methyl salt separates from light 
petroleum as a colourless, crystalline powder, and melts at 85—9v°. 


The compound aI Only prepared by heating the acid with 
phenylhydrazine at 160°, crystallises from alcohol in slender, colour. 
less needles, melts at 192—194°, and is insoluble in alkalis; it dis- 
solves in concentrated sulphuric acid with a yellow coloration. The 
Cs 
CO-O'N 
oxylamine hydrochloride in alcoholic solution, crystaliises in plates, 
melts at 180°, and is readily soluble in chloroform, but only sparingly 
in alcohol; it dissolves in concentrated sulphuric acid with a yellow 
coloration, and it is soluble in warm alkalis. 

Parahydroxydiphenyl (m. p. 160—162°) was prepared by diazotising 
paramidodiphenyl!; it is identical with the compound obtained by 
Latschinoft (this Journal, 1873, 749), and also with the compound 
(m. p. 151—152°) obtained by Hiibner (Abstr., 1882, 180). The 
benzoyl-derivative crystallises in colourless plates, melts at 150°, and is 
readily soluble in boiling toluene, but only sparingly in alcohol and 
ether. The acetyl-derivative, C,,.Hs-OAc, crystallises in plates, melts 
at 88—8¥°, and is readily soluble in alcohol and ether. 

F. 8. K. 


Orthocresolbenzein. By O. Doxzsner and G. Scuroerrer 
(Annalen, 257, 68—75).—Orthocresolbenzein, OH-CPh(C,H;,;Me-OH),, 
is obtained by gradually adding benzotrichloride to orthocresol, and 
heating the mixture at 100° for several hours. The unchanged cresol 
is removed by distillation with steam, the residue dissolved in dilute 
soda, and the dye precipitated from the filtered solution with hydro- 
chlorie acid ; the precipitate is then dissolved in a hot dilute solution 
of sodium sulphite, and the filtered solution boiled with dilute sul- 
phuric acid to precipitate the dye. It is a dark-red powder, melts at 
22U—225°, and is readily soluble in glacial acetic acid and alcohol, but 
only sparingly in ether and cold benzene, and almost inseluble in water ; 
it dissolves in alkalis yielding reddish-violet solutions, which become 
colourless on exposure to the air, or when warmed. 

Dihydroaydimethyltriphenylmethane, CHPh(C,H;Me-OH)., prepared 
by boiling cresolbenzein with sulphurous acid, cryst«llises from dilute 
alcoho! in light-yellow needles, melts at 170—171°, and is readily 
soluble in alcohol, ether, benzene, and glacial acetic acid, but only 
sparingly in water; it is soluble in soda, and gradually turns red on 
exposure to the air. The acetyl-derivative, C.,H,,(OAc)2, crystallises 
from dilute alcohol in yellowish needles, melts at 94°, and is readily 
soluble in alcohol, ether, benzene, and glacial acetic acid ; it is quickly 
decomposed by warm alkalis, and by concentrated acids. The benzoyl- 
derivative, C.,H,.(OBz)», crystallises from dilute alcohol in colourless 
plates, melts at 91-5°, and is insoluble in water, but readily soluble in 
alcoho!, ether, benzene, and glacial acetic acid. The dibromide, 
C,,H,,0,Br,, prepared by treating cresolbenzein with bromine in well- 
cooled glacial acetic acid solution, crystallises in compact, yellowish- 
red needles, melts at 130°, and is insoluble in water, and only sparingly 


compound , Obtained by heating the acid with hydr- 
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soluble in ether, but readily in alcohol, benzene, and glacial acetic 
acid. The dinitro-derivative, Ca.H 1602(NOz)s, crystallises in bright- 
yellow plates, melts at 127°, and is readily soluble in benzene, alcohol, 
and glacial acetic acid, but only moderately easily in ether, and inso- 
luble in water. 

Dimethyldihydroaybenzophenone, CO(C,H;Me‘OH)., is formed, 
together with benzene, when cresolbenzein is melted with potash. 
It crystallises from dilute alcohol in colourless needles, melts at 138°, 
and is readily soluble in alcohol, ether, and glacial acetic acid, but 
only sparingly in benzene; it is volatile at a temperature below its 
melting point. 

Metacresol combines with benzotrichloride yielding a dye, but 
paracresol gives a colourless compound. . S. K. 


Pyrogallolbenzein. By O. Dorsner and A. Foerster (Annalen, 
257, 60—68).—Pyrogallolbenzein, CyH2,On, is obtained by heating 
pyrogallol with benzotrichloride, decomposing the chloride produced 
by boiling it with water, and repeatedly recrystallising the product 
from hot glacial acetic acid. It forms small, dark-green, hygroscopic 
crystals, which, when seen by transmitted light, are bright-red, and is 
almost insoluble in water, light petroleum, benzene, and carbon bisul- 
phide, but more readily in alcohol, ether, hot chloroform, and hot 
sodium acetate, forming dark-red solutions. It dissolves in alkalis, 
ammonia, and alkaline carbonates; the neutral solutions are bluish- 
violet, but if a trace of free alkali is present the solutions are deep 
blue. It is partially decomposed by mineral acids; in neutral solu- 
tions of the ammonium salt most metallic salts produce bluish-vio!let, 
amorphous precipitates. The acetyl-derivative, C;.H»O;(OAc),, sepa- 
rates from hot alcohol in well-defined, bright-red crystals, melts at 
208°, and is only sparingly soluble in cold alcohol and ether, and inso- 
Juble in water ; it is quickly decomposed by warm soda. The benzoyl- 
derivative, CH0; (OBz),, crystallises from hot alcohol or acetone in 
thin, red prisms, with a green reflex, melts at 251”, and is almost 
insoluble in water and ether. The compound CH O¢(O°C5H,0,), 
prepared by treating pyrogallolbenzein with valeric chloride at 160°, 
crystallises from alcohol and acetone in red needles with a green 
reflex, and melts at 227—228°. The picrate of pyrogallolbenzein 
crystallises in small, red needles. 

Hydropyrogallolbenzein is obtained when pyrogallolbenzein is re- 
duced with zinc-dust in glacial acetic acid svlution. It crystallises 
from dilute acetic acid in reddish needles, turns red on exposure to 
the air, and loses 3 mols. H,O at 110°; the anhydrous substance has 
the composition C,,H,,0;, and is therefore an anhydride of hexa- 
hydroxytriphenylmethane. It dissolves in warm concentrated sul- 
phuric acid with partial decomposition, yielding a violet solution of 
a sulphonic acid. F. S. K. 


Chlorine Compounds of Tolane. By A. Eioarr (Amer. 
Chem. J., 12, 231—253).—According to Wislicenus’ theory of 
geometrical isomerism, the central-symmetrical (p-) variety of tolane 
dichloride should be more stable than the plane-symmetrical(a-) variety, 
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To test this, the action of heat on these substances was s‘udied. 
Tolane tetrachloride was prepared by treating benzile with excess of 
phosphorus pentachloride, and crystallising the product from light 
petroleum. It was converted by reduction with zinc into the dichlo- 
rides, and these were separated from each other in the manner detailed 
by Blank (Abstr., 1889, 261), and recrystailised from alcohol. The 
plane-symmetrical dichloride melted at 139°5°, the central-symmetrical 
at 58°. Twograms of each dichloride was placed in small tubes, and 
these in two larger tubes, which were sealed, and then heated side by 
side in an oven. The contents were dissolved in alcohol, and the 
solution was cooled and filtered; the crystals of the a-dichloride 
which collected on the filter were weighed, and so was the mix- 
ture of dichlorides obtained by evaporating the alcoholic filtrate. The 
weight of this latter was also ascertained, and the amount of the 
a-dichloride in the residue from this filtrate was then calculated, the 
solubility of the a- in alcoholic solutions of the S-variety having been 
determined by separate experiments. It was thus shown that the 
plane-symmetrical variety undergoes conversion much more easily 
than the other, as we should expect from the theory; the amount of 
conversion increased with the temperature and with the time, and 
reached a maximum at about 300°, at which temperature 68 per cent. 
of the a-variety was found to be converted into the A-, and only 
32 per cent. of the A- into the a-variety. Moreover the relative 
amounts of a- and f-varieties converted at any temperature were 
approximately in the same ratio, namely, 68 : 32. 

It is then shown that Blank’s statement that a larger amount of 
plane-symmetrical dichloride is obtained then the theory requires 
(that is than one-third of the total dichlorides) is erroneous; if his 
results are corrected for the alteration in the solubility of the 
a-dichloride in alcohol caused by the presence of §-dichloride, the 
yield does not exceed the theoretical limit. Reasons are given for 
thinking that Blank’s ditolane hexachloride, obtained by the action 
of zinc on tolane tetrachloride, was merely a mixture of tetrachloride 
and plane-symmetrical dichloride, which had crystallised out together. 

It was further found that the plane-symmetrical dichloride is much 
more easily reduced with zinc-dust and alcohol than the central- 
symmetrical variety, and is hence the Jess stable variety, as Wislicenus’ 
theory asserts. Also by chlorinating tolane, “ ditolane hexachloride ” 
was obtained ; this has been shown to be a mixture of the tetrachloride 
and plane-symmetrical dichloride of tolane; hence the plane-sym- 
metrical dichloride is the one obtained by the addition of chlorine to 
tolane, which is precisely what the theory requires. C. F. B. 


Naphthylamidoacetic Acid. By O. Forte (Gazzetta, 19, 
361—367).—Ethereal solutions of naphthylamine (2 mols.) and 
chloracetic acid (1 mol.) are mixed and agitated until the mass 
solidifies; excess of water is added and the ether distilled off; the 
product is then boiled for half an hour and concentrated, when a 
mixture of rose-coloured crystals with a brown resin is deposited. 
This is collected, repeatedly boiled with barium carbonate, and 
the filtered solution acidified, when naphthylamidoacetic acid, 
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C,H;,HN-CH,COOH, is precipitated as a white powder. The yield 
is about 50 per cent. The acid crystallises from a mixture of alcohol 
and water in small, pale, rose-coloured needles which melt without 
decomposition at 192°, dissolve very readily in alcohol, moderately in 
acetic acid and acetone, sparingly in ether and benzene, and only very 
sparingly in hot water. It undergoes alteration on exposure to light 
and air, and is partially resinified by recrystallisation from alcohol. 
The aqueous solution gives a feebly acid reaction with litmus, reduces 
silver nitrate and mercury salts on heating, dissolves the oxides of 
silver and lead with difficulty, but has no action on the oxides of 
mercury or zinc. The barium salt, (Ci.H}NO.).Ba + 2H,0, crystal- 
lises in hemispherical tufts of small, rose-coloured prisms soluble in 
alcohol; the copper salt, (CyzHiNO.).Cu, is a brownish-red powder. 
Acetylnaphthylamidoacetic acid, CH NAc*CH,COOH, is prepared 
by heating naphthylamidoacetic acid (15 grams), acetic anhydride (30 
grams), and benzene (100 grams) for 14 hours. The product is 
freed from benzene, neutralised with sodium carbonate, and the solu- 
tion decomposed with hydrochloric acid; a soft mass is precipitated, 
part of which is soluble in boiling water; the insoluble part contains 
a substance which melts at 220°. After some time, the aqueous solu- 
tion deposits white prisms of acetylnaphthylamidoacetic acid, which 
melt at 154°, and leave no residue when ignited on platinum foil. 
This acid is freely soluble in alcohol, benzene, acetic acid, and acetone, 
but only sparingly in hot water and in ether. The aqueous solu- 
tion has an acid reaction, and decomposes alkaline carbonates. The 
barium salt, (C,\,H,,.NO;).Ba + 5H,0, erystallises from aqueous solu- 
tions in stellate tufts of white, prismatic needles. It is more soluble 
in cold than in hot water. S. B. A. A. 


a- and £-Naphthylphenylene Ketone Oxide and Methyldi- 
phenylene Ketone Oxide. By E. Puomina (Annalen, 257, 
87—95 ; compare this vol., p. 389).—p-Phenylenenaphthy lenemethane 


owide, CH <n >0, is obtained, together with naphthalene, when 
B-naphthaphenone oxide (Abstr., 1887, 152) is distilled over zinc-dust ; 
it crystallises from alcohol, in which it is readily svluble, in plates, 
and melts at about 80°. 

Hydroxy-a-naphthylhydroxyphenyl ketone (this vol., p. 389) melts 
at 103—106° (not 64—66°), and is very readily soluble in most 
organic solvents. The methyl-derivative, C,,H,»OMe, is a yellow, 
crystalline powder, melts at 64—66°, and is readily soluble in alcohol 
and benzene. 

When methyl diphenylene ketone oxide (methyl xanthone) is 
melted with potash, it is converted into dihydroxymethylbenzo- 
phenone, but this compound could not be obtained in crystals. 

F. S. K. 

Compounds of Benzotrichloride with Phenols. By O. 
Dorsner (Annalen, 257, 56—60).—Benzeins, analogous to phenol- 
benzein (Abstr., 1883, 861), are formed by the action of benzotri- 
chloride on phenols, but only in the case of those in which the para- 
position to the hydroxyl-group is unoccupied. 
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a-Naphthabenzein, C;,H3.0;5, is prepared by heating benzotrichloride 
(1 mol.) with a-naphthol (1 mol.) at 100°. As soon as the evolution 
of hydrogen chloride is at an end, the chloride produced is boiled 
with dilute soda and the filtered solution acidified, whereon the 
a-naphthabenzein is precipitated in brownish-red flocks. It is puri- 
fied by dissolving it in alcohol, precipitating with hydrochloric acid, 
and washing the precipitate with boiling water. It is a reddish-brown, 
amorphous powder, soluble in alcohol, ether, benzene, and glacial 
acetic acid, yielding yellowish-red solutions, but insoluble in hot water. 
It forms dark-green, amorphous compounds both with acids and 
alkalis, and when melted with potash it is decomposed into benzoic 
acid and a-naphthol. On reduction with zine and acetic acid, it is 
converted into w colourless powder which seems to be dihydroxydi- 
naphthylphenylmethane, CHPh(C,H,OH).. The constitution of 
naphthabenzein is probably expressed by the formula 


CPh(C,H,O H).0-C Ph(C,oH;-OH).. 
The compound CPh(C,»H,O),.-O-CPh(C,H,O), is formed when 


B-naphthol is treated with benzotrichloride as described above. It 
crystallises from hot nitrobenzene in small, colourless needles, melts 
above 350°, distils with only slight decomposition, and is insoluble in 
water, alcohol, ether, benzene, &c.; it does not combine with acids 
or alkalis, and is decomposed by concentrated sulphuric acid into 
benzoic acid and 8-naphthol. F. S. K. 


Amidochrysene. By E. Bampercer and C. Buraporr (Ber., 23, 
1006—1007).—With reference to Abegg’s statement that nitrochry- 
sene cannot be reduced by the usual agents (this vol., p. 789), the 
authors state that nitrochrysene is reduced by tin and hydrochloric 
acid in the usual way. 


Norwegian Oil of Caraway. By C. Niconaysen (Bied. Centr., 
1890, 278—279).—Norwegian wild caraways contain more oil than 
the German seed (Christiania seed contains 6°1 per cent. of volatile 
oil, Tromsé 6°4 per cent). This oil is a mixture of carvol and car- 
vene, the proportions varying with the locality of growth. Taking 
samples from three districts, the percentage of carvene averages 52, 
that of carvol 48, whilst the specific gravity averages 0°9053. The 
low specific gravity of Norwegian oil is due to the relatively high 
percentage of carvene. As regards rotatory power for sodium light 
at 16° in a tube of 10 em., oil from Christiania gave + 8° 21’, 
Troms6 oil + 10° 12’, and Gudbrandsthal + 13° 6’. 

Oil of juniper has also been examined; the percentage of ethereal 
oil in the ripe berries being 0°34 per cent. (Trondhjem), in unripe 
berries from Gudbrandsthal 1:73 per cent., and in sprays bearing 
ripe and unripe berries from Troms6 1°91 per cent. E. 


Santoninoxime and its Derivatives. By P. Gucci (Gazzetta, 19, 
367-—382).—Santoninoxime, C,;H,,NO;, was first obtained by Can- 
nizzaro (Abstr., 1886, 73). It is best prepared by boiling a mixture 
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of santonin (5 parts), hydroxylamine hydrochloride (4 parts), alco- 
hol (50 parts), and precipitated calcium carbonate (3—4 parts) for 
6—7 hours on the water-bath and adding an excess of boiling water 
to the clear solution. The yield is 80 per cent. of the santonin em- 
ployed. It crystallises from alcohol in white, lustrous needles which 
melt at 216—219° with incipient decomposition, dissolves readily in 
alcohol and ether, but only very sparingiy in boiling water, which, 
however, has no chemical action on it; it dissolves in hot solutions of 
the alkaline hydrates and carbonates, forming colourless solutions, 
from which it is precipitated unchanged on the addition of an acid. 
It is only very partially resinified by boiling with acetic acid, or dilute 
sulphuric acid, or concentrated hydrochloric acid, and the solution 
treated in this way has no reducing action on Fehling’s solution. 
It is split up into its constituents on warming with very dilute 
hydrochloric acid, the santonin being quantitatively reproduced. 

The acetyl-derivative, prepared by the action of acetic chloride or 
anhydride on the oxime, crystallises in minute needles which change 
in colour on heating to 70°, and decompose at 201—203°. It is soluble 
in warm glacial acetic acid, but is almost insoluble in the cold in 
that solvent and in alcohol, ether, benzene, &c. It dissolves in hot 
baryta-water, and on treating the solution with carbonic anhydride, 
filtering, and acidifying, the oxime is reprecipitated in a state of 
great purity. The pure oxime so prepared is levogyrate, the 
specific rotatory power being [a]p =— 80°83; for the crude oxime 
[2lp =— 82°47. 

The molecular weight of the oxime was confirmed by Raoult’s 
method. The mother liquors from the oxime obtained in the ordinary 
way (from hydroxylamine and sodium acetate) also contain a sub- 
stance which crystallises from absolu‘e alcohol in thin, white aggre- 
gates which change colour at 210° and decompose at 228—231°. 
When sodium amalgam is gradually added to a solution of the 
oxime (20 grams) in 50 per cent. acetic acid (2} litres), care being 
taken that the temperature does not rise above 50°, and the cold 
solution treated with ether, the extract only contains some acetic 
acid and resinous matters; the aqueous solution, however, after 
being heated to remove the ether, and concentrated in a vacuum, 
yields a deposit of iridescent plates and slender needles which may 
be separated by fractional crystallisation from 90 per cent. alcohol. 
The first deposit obtained is repeatedly crystallised from alcohol, and 
forms large, iridescent plates which melt at 152—153° ; the subsequent 
deposit, similarly treated, yields opaque, white crystals which melt at 
167°5—168°5". ‘hese substances are isomerides, and have the mole- 
cular formula C,;H,,0.; the isomeride crystallising in plates is pro- 
duced alone if during the preparation heating is discontinued as 
soon as the crystallisation commences and the solution is then strongly 
agitated ; protracted heating, on the other hand, leads to the formation 
of an excess of the second isomeride ; this conversion may be directly 
effected by heating the plates with dilute acetic acid at 100°. Acetic 
anhydride has no action on either of the isomerides; hot solutions of 
the alkalis dissolve them both, and on prolonged heating the snb- 
stance melting at 152--153° is converted into its isomeride. The 
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former is dextrogyrate, [a]p =+30°75; the latter is levorotatory, 
[a|p = —73°73. S. B. A. A. 
Santoninphenylhydrazone. By G. Grassi-CristaLpi (Gazzetta, 
19, 382—395).—Santoninphenylhydrazone, C\gH,0.:C:N,HPh, is best 
prepared by boiling phenylhydrazine with an acetic solution of san- 
tonin for about 10 minutes; the deposit is purified by dissolving it 
in dilute hydrochloric or sulphuric acid and reprecipitating with an 
alkali. After repeated crystallisation from alcohol, it forms straw- 
coloured, shining needles which melt at 220—221° with decompo- 
sition. On gradually heating to 100°, it turns red, and is resinified ; 
if plunged into sulphuric acid heated to 210°, its melting point rises 
to 224—225°. It is almost insoluble in the cold in the ordinary sol- 
vents, but dissolves on heating with alcohol, benzene, or glacial acetic 
acid, but only sparingly in ether. It is dextrogyrate, [a]p = + 152-42. 
It dissolves in boiling solutions of the alkaline hydrates or carbo- 
nates, and is reprecipitated unchanged on acidification; it also dis- 
solves in cold concentrated sulphuric and hydrochloric acids; from 
the latter solution an orange-coloured hydrochloride is deposited on 
standing. This compound is unstable, turns yellow on exposure to 
the air, and is decomposed by contact with alcohol. The p/latino- 
chloride (C2,H.,0,N2),,H,PtCl,, is a yellow, amorphous powder. These 
reactions show that santoninphenylhydrazone combines the basic pro- 
perties of a hydrazone with the lactonic properties of santonin. 
Hyposantonin, C,;H,gO2, is prepared by reducing an alcoholic sclu- 
tion of the preceding compound with sodium amalgam. Santonin- 
phenylhydrazone (10 grams) is dissolved in 80 per cent. alcohol 
(1500 c.c.), the solution is acidified with acetic acid, care being 
taken that the temperature does not exceed 50°; sodium amalgam 
is then gradually added. The solution becomes first red, then 
yellow; at this stage two-thirds of the alcohol is distilled off under 
reduced pressure and the reduction continued; more alcohol is then 
removed, &c. The product is poured into a large excess of water, 
the precipitate separated by filtration, the solution shaken with ether, 
and, after separation of the ethereal solution, concentrated on the 
water-bath; colourless, shining plates of hyposantonin then separate 
on the surface of the liquid. After recrystallisation from alcohol, 
this substance melts at 152° without decomposition, and sublimes 
unaltered in a current of carbonic anhydride. It is very freely 
soluble in benzene and in warm alcohol, ether, or acetic acid, but in- 
soluble in water. Unlike santonin, it is not affected by exposure to 
light. It is dextrogyrate, the specific rotatory power [a|]p = +30°U6. 
When the ethereal extract mentioned above is evaporated and the 
residue made alkaline and distilled in a current of steam, aniline 
passes over, and the residue consists of resinous matter and of a so- 
lution of the sodium salt of an acid, C,;H,.O;; this acid crystallises 
from water in shining scales which melt at 152—153°, and can be 
volatilised unchanged in an atmosphere of carbonic anhydride. It 
is very freely soluble in ether, alcohol, benzene, acetic acid, or hot 
water, but only sparingly in cold water. It is dextrogyrate, the 
specific rotatory power [a|p = +3464. Hyposantonin is insoluble in 
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cold solutions of the alkaline hydrates and carbonates, but dissolves 
when heated with them; when a crystal is heated with a mixture of 
equal parts of sulphuric acid and very dilute ferric chloride, it dis- 
solves, and after a time the liquid acquires a violet ccloration, 
changing to green (distincticn from santonin). When santonin- 
phenylhydrazone is reduced with zine and sulphuric acid, the pro- 
duct contains, besides hyposantonin, aniline, and resins, a compound 
which forms small, white crystals, melts at 235°, dissolves in hot 
ether and in alcohol, but is insoluble in acids and in alkaline car- 
bonates. 

Isohyposantonin is an isomeride of hyposantonin which is formed 
when that compound is heated with an excess of sulphuric acid, or 
precipitated from its alkaline solution by hydrochloric or sulphuric 
acid; it is best prepared by acidifying a hot solution of hyposan- 
tonin in baryta-water with hydrochloric acid. It crystallises from 
alcohol in shining, white pyramids belonging to the rhombic system, 
melts at 168°5°, and sublimes unchanged in a current of carbonic 
anhydride. It is less soluble in benzene and in alcohol than hypo- 
santonin, but it is more soluble in hot water, and equally soluble in 
hot alkaline hydrates and carbonates. It is levogyrate, the specific 
rotatory power [a|p =—70° 31’. S. B. A. A. 


Alcoholic Extract of Yeast. By J. pr Rey-Patnape (Bull. Soc. 
Chim. [3], 3,171—174).—In previous communications (Abstr., 1888, 
1101), the author has indicated the existence of a principle, philothion, 
occurring in alcoholic extract of yeast and in most animal and vege- 
table tissues. 1 litre of the extract prepared as previously described, 
when shaken with finely divided sulphur (1 gram), causes the forma- 
tion of 10 milligrams of hydrogen sulphide. At 40°, the oxygen dis- 
solved by the alcoholic extract (45 c.c. per litre) is absorbed in 4 to 5 
hours, and the peculiar property of the liquid disappears. The extract 
when acidified with hydrochloric or sulphuric acid loses its proper- 
ties, which are restored on neutralisation. Animal charcoal almost 
entirely removes the philothion. Carmine and indigo-carmine are 
decolorised by the alcoholic extract, the rapidity of the effect being 
increased by a previous addition of alkali. T. G. N. 


Action of Chlorine on Hematoxylin and Logwood Extract. 
By W. W. Macrartane and P. S. Ciarkson (Chem. News, 61, 
160—162).—Logwood when “cured,” that is, wetted and fermenta- 
tion allowed to take place, is more active tinctorially, especially on 
wool, than the uncured wood. Various workers have investigated 
the cause of this, but without success. The authors now show that 
hematein is produced, and doubtless accounts for the improvement. 
Experiments made by the authors indicate that when solutions of 
logwood extract are acted on by chlorine, the depth of colour obtained 
on wool mordanted with potassium dichromate and potassium 
hydrogen tartrate, increases with the quantity of chlorine used, up to 
a maximum, after which a dull and grey shade is produced. Less 
chlorine is required at 80° than at ordinary. temperatures, and the 

VOL, LVIII. 3 p 


906 ABSTRACTS OF CHEMICAL PAPERS. 


colour intensified by chlorine is quite as lasting as that from “ cured” 
wood. 

Experiments with hematoxylin gave similar results, and it was 
found that the best tinctorial development was obtained when the 
proportion of chlorine was 2 mols. to 1 mol. hematoxylin, or when 
the former amounts to 47 per cent. of the latter; with bleaching 
powder, however, half this quantity suffices. The product, by treat- 
ment with ether and chloroform, yielded a white, crystalline sub- 
stance soluble in ether, chloroform, water, and acetic acid; a 
brownish, resinous substance readily soluble in ether, alcohol, and 
water, seemingly a chlorine substitution-product of hematoxylin or 
hematein, which takes no part in the dyeing; and bright, bronzy- 
greenish scales with physical and chemical properties identical with 
those of hematein. Salting out the product from the action of 
chlorine on hematoxylin yields resinous matters only. 

Colouring matier from “cured” logwood, separated by means of 
alcohol and hydrochloric acid, is the same as heematein obtained by the 
oxidation of hematoxylin in presence of ammonia. In comparative 
dyeing experiments on wool made with this colouring matter, 
hematein prepared with chlorine, and hematoxylin, the shades from 
the two former were twice as full as that from the last mentioned, 
and the wood colouring proved slightly duller than the chlorine- 
hematein. On cotton, with a bath containing 5 per cent. of colouring 
matter, 44 of sodium carbonate, 5 of sodium hydroxide, 1 of sodium 
sulphite, and 16 of copper sulphate, the reverse was the case; the 
hemateins being of little practical value with abundant precipitation 
in the bath, whilst hematoxylin gave darker shades with little or no 
precipitate. Hematoxylin reduces Fehling’s solution more strongly, 
but more slowly than hematein. D. A. L. 


The Molecular Weight of Pyrrolene-derivatives. By G. 
Maenanini (Gazzetta, 19, 251—260).—a@’- Dimethylpyrroline, prepared 
from af’-dimethylpyrrolinedicarboxylic acid and purified by boiling 
with barium oxide for 12 hours, boils at 165°7 (corr.) at 765°0 mm. 
pressure. It gives normal results in dilute benzene solutions (up to 
about 3 per cent.), but rather high values with acetic acid or concen- 
trated benzene solutions. The results are much closer when calcu- 
lated byArrhenius’s method. 

a-Acetylpyrroline melts, when pure, at 90°5° (corr.). Normal results 
were obtained from aqueous and from acetic acid solutions; benzene 
solutions, when not extremely dilute, gave very high values. 

a- Pyrrolenecarboxylic acid is too sparingly soluble in benzene for 
the use of that solvent; the figures obtained from an acetic acid 
solution sow a normal molecular weight, but are somewhat irregular 
on account of the marked exhibition of surfusion phenomena. 

Methyl «-pyrrolinecarboaylate melts, when pure, at 73°2°, and gives 
normal results in dilute acetic acid solution. The values obtained 
from the acetic acid solutions of all the above compounds are normal 
when calculated according to Arrhenius. 

Iodole (tetriodopyrroline) is only very sparingly soluble in acetic 
acid; the solution, however, gives normal results; extremely dilute 


- ORGANIC CHEMISTRY. 907 


(ander 4 per cent.) solutions in ethylene dibromide likewise give 
normal values, but these rise very rapidly with increasing concentra- 
tion of the solution. Curves are given showing the relation between 
the molecular weight and the depression of temperature for all the 
above compounds. From the foregoing results, it appears that all the 
pyrrolene-derivatives examined follow Raoult’s law. 


S. B. A. A. 


Action of Ethyl and Propyl Iodides on Potassium Pyrroline. 
By C. W. Zanetti (Gazzetta, 19, 290—297).—In a preceding com- 
munication (Abstr., 1889, 727, 1208), the author showed that the 
action of alcoholic iodides on potassium pyrroline resulted in the 
simultaneous formation of tertiary pyrrolines and of derivatives in 
which the alcohol radicle is united with carbon ; the action of ethyl 
iodide thus gives rise to the compounds C,H,NEt, C,H,EtNH, and 
C,H,EtNEt. The following results were obtained from the further 
investigation of these compounds :— 

1. Ethylpyrroline, C,H,N Et, obtained by the action of ethyl iodide 
on potassium pyrroline, and purified from traces of pyrroline and 
its higher homologues by boiling with freshly fused caustic potash, 
boils at 129—130° (corr.) at 762 mm. 

Ethyldibromomaleimide, C,Br,0,NEt, is prepared according to the 
method indicated by De Varda (Abstr., 1889, 57), from the tetra- 
bromo-l-ethylpyrroline described by Bell (Abstr., 1879, 525). The 
latter compound, which crystallises from alcohol in small, white 
needles melting at 83°, is very gradually added to three times its 
weight of nitric acid (sp. gr. = 1°49) cooled down to 0°; a brisk 
reaction takes place, and fumes of bromine are evolved, leaving a 
clear solution. On pouring the latter into excess of water, ethyl- 
dibromomaleimide is deposited. By repeated crystallisation from 
dilute boiling alcohol, it may be obtained in small, yellowish needles 
which melt at 93—94°. 

To determine whether the portion of the product of the action of 
ethyl iodide on potassium pyrroline, which combines with potash and 
boils at 150—190°, contains one or more ethy)pyrrolines, it was 
heated in a reflux apparatus for 10 hours with sodium acetate and 
acetic anhydride. The product, after removal of the excess of 
acetic anhydride, yields a heavy oil, from which fractions were 
separated distilling over between 210—235° and 240—255° respec. 
tively. 

The first fraction volatilises in a current of steam, and contains 
only l-acetylpyrrolines, since no silver compounds are obtainable. A 
portion of this product distils over between 224° and 228°, and has 
the composition C,H,EtN-Ac. 

The fraction boiling between 240° and 255°, when strongly cooled 
in a mixture of ice and salt, yields a deposit which crystallises from 
alcohol in scales melting at 42—44°; it is probably identical with 
the ethylacetylpyrroline described by Dennstedt and Zimmermann 
(Abstr., 1886, 1043). The silver compound of this substance has the 
composition C,H,EtAcNAg. The liquid residue is freed from traces 
of ]-avetyl compounds and of pyrroline, and extracted with ether; 
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the extract contains an oil, soluble in water, which does not solidify 
when placed in a freezing mixture, and forms a silver compound also 
having the formula C,H,EtAcNAg. 

The 1-diethylpyrroline, C,H;KtNEt, previously described by the 
author (loc. cit.), boils at 165—175° when pure. 

The action of propyl iodide on potassium pyrroline resembles that 
of ethyl iodide, the only difference being that a smaller quantity of 
l-propylpyrroline is formed. The portion of the product which 
combines with potash contains a mixture of propyl- and dipropyl- 
pyrrolines. Potassium pyrroline (20 grams) and propyl iodide 
(48 grams) are boiled together for three hours; after removing the 
excess of propyl iodide, an oil is obtained only a portion of which 
combines with caustic potash when boiled with it: the 1-propyl- 
pyrroline, which is not affected, is a colourless liquid boiling at 
145°5—146'5° at 755°8 mm. pressure. On decomposing the potassium 
compound with water, distilling in a current of steam, and extracting 
the distillate with ether, an oil is obtained boiling at 140—220° ; this 
ean be separated by fractional distillation into a propylpyrroline, 
C,H,PrNH, passing over at 160—180°, and a mixture of a propyl- 
pyrroline with a dipropylpyrroline. 

From the above experiments, it seems that the action of alcoholic 
iodides on potassium pyrroline is similar to that of the acid chlorides. 
The yield of tertiary pyrroline obtained with propyl iodide is smaller 
than that obtained with ethyl iodide, and this again smaller than 
that with methyl iodide; this probably depends on the temperature 
at which these iodides respectively boil, and renders it probable that 
no l-pyrroline at all would be obtamed if an iodide of a higher 
alcohol radicle were employed. S. B. A. A. 


The Induline Group. By O. Fiscuer and E. Hepp (Annalen, 
256, 233—203 ; compare Abstr., 1888, 1291 and 1890).—Rosinduline 
1 


NH:CuH.<N 5 >CHe is obtained when benzeneazo-a-naphthyl- 


2 

amine hydrochloride (1 part) is heated with aniline (2 parts) and 
alcohol (4 parts) under pressure at 160—170° for six to eight hours. 
The alcohol is evaporated, the aniline distilled with steam, the solu- 
tion filtered, and the residue, which also contains rosindone (see 
below) repeatedly extracted with boiling water; the combined 
filtrates are kept for a few days, decanted from resinous products, the 
solution acidified with hydrochloric acid, and carefully precipitated 
with sodium chloride. The hydrochloride, C.H,;N;,HCl + 34$H,0, 
which separates from the solution in long, red needles, is decomposed 
with soda, and the base extracted with ether. It separates from cold 
ether in reddish-brown plates, melts at 198—199°, and is readily 
soluble in ether, benzene, and alcohol, but insoluble in water; its 
solutions absurb carbonic anhydride from the air. 

Ethylrosinduline, Cy4H Ns, prepared from benzeneazo-a-ethy!- 
naphthylamine in like manner, crystallises in slender, green prisms, 
and melts at 184°. 

Rosinduline and ethylrosinduline dissolve in concentrated sulph- 
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uric acid, yielding green solutions, the colour of which changes to red 
on the addition of water; alcoholic solutions of the bases show a 
yellowish-red fluorescence, and aqueous alcoholic solutions of the salts 
are fiery-red; both compounds are good dyes. When rosinduline is 
heated with concentrated hydrochloric acid at 160—180°, it is decom- 
posed into ammonia and rosindone. 


Rosindone, CwHO<N pp >CHi, crystallises from a mixture of 


alcohol and toluene in red, hexagonal plates with a slight green 
fluorescence, and melts at 259°; it is insoluble in alkalis, but soluble 
in concentrated acids, and when distilled over zinc-dust in an atmo- 
sphere of hydrogen, is converted into a-naphthaphenazine (m. p. 142°), 
identical with the compound prepared by Witt. 

Phenylrosinduline, C,,H,)N;, has been previously described (Abstr., 
1888, 1291) under the name of rosinduline. In addition to the 
methods already given, it can be prepared from the nitrosodimethyl- 
a-naphthylamine described by Friedlinder and Welmans (Abstr., 
1889, 150), and also, very conveniently, by mixing benzeneazo-a- 
naphthylamine hydrochloride (1 part) with hot aniline (2 parts), and 
immediately heating the mixture at 140—150° for four to five hours ; 
if the mixture is first heated at 100—110° for some time, the principal 
product is tetranilidonaphthalene (see below). The product is 
treated with sodium carbonate, the aniline separated by distillation, 
and the residual phenylrosinduline extracted with boiling alcohol in 
order to free it from a-naphthaquinonedianil (see below). When 
heated with hydrochloric acid and a little glacial acetic acid at 200°, 
phenylrosinduline is converted into rosindone (m.p. 259°) and aniline ; 
when rosindone is heated with aniline and a little aniline hydro- 
chloride at 120—140°, it is reconverted into phenylrosinduline. 


Paratolylrosinduline, OH Me-N:C,Hs<p py, > CoHs can be prepared 


from rosindone and paratoluidine in like manner; it crystallises from 
a mixture of chloroform and alcohol in brown needles, melts at 
212—213°, and resembles phenylrosinduline in its properties. Its 
salts are of nearly the same shade as those of the phenyl-base. When 
heated at 200° with concentrated hydrochloric acid, it is: decomposed 
into rosindone and paratoluidine. 

Isoparatolylrosinduline, NPh: CyHs<p'p,>CoHsMe, is obtained 
when benzeazoparatolyl-a-naphthylamine hydrochloride (1 part) is 
heated with aniline (2 parts) and alcohol (4 parts) for several hours 
at 160—170°. It erystallises in reddish-brown plates, and melts at 
231—232°; its salts resemble those of rosinduline. 

Methylrosindone, C2,H,N.O, is formed, together with aniline, when 
isoparatolylrosinduline is heated with concentrated hydrochloric acid 
at 200°; it erystallises from boiling toluene in reddish-brown plates, 
melts at 255°, and is very similar to rosidonc in its properties. 

Trimethylphenylrosinduline, C(HsMe-N CuHs<y (CE) is formed 
when nitrosoethyl-a-naphthylamine is treated with paratoluidine 
and its hydrochloride, as described in the preparation of pheny!- 
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rosinduline (loc. cit.). It crystallises from toluene in dark, bronze- 
coloured plates, and dissolves in concentrated sulphuric acid yield- 
ing a green solution which turns red on diluting; the red solu- 
tions of the salts have a shade more blue in them than those of pheny!- 
rosinduline. 

T'riparatoluidonaphthalene [(NHC,H,); = 1:2:4] is obtained as a 
bye-product in the preparation of the preceding compound, and can 
be isolated by extracting the melt first with sodium carbonate and 
then with alcohol; it crystalises from alcohol or from a mixture of 
benzene and light petroleum in colourless needles, melts at 159—160°, 
and turns reddish on exposure to the air; it has only feeble basic 
properties. When boiled with mercuric oxide in benzene solution, or 
when treated with some other oxidising agent, it is converted into 
trimethylphenylrosinduline. 

Toluidonaphthaquinoneditoluide, C;,Hz,N;, is formed as an interme- 
diate product in the oxidation of triparatoluidonaphthalene to tri- 
methylphenylrosinduline; it crystallises in orange-yellow plates and 
melts at 147°. 


Naphthylrosinduline, OvHy-N:OyHi<N pp, > CH, is formed, to- 


gether with the isomeride described below, when benzeneazo-a-di- 
naphthylamine (1 part) is heated with aniline (2 parts) and alcohol 
(4 parts) at 160—170° for about 8 hours ; both these compounds are 
also produced when nitroso-a-dinaphthylamine (1 part) is heated 
with aniline (2 parts) and aniline hydrochloride (1 part) at 110—120.° 
The deep-red product is treated with sodium carbonate, the 
alcohol and the aniline separated by distilling with steam, and the 
insoluble residue extracted with boiling alcohol, whereon napthyl- 
rosinduline remains undissolved, and the isomeride passes into solu- 
tion. The two compounds can be readily distinguished, as the former 
dissolves in concentrated sulphuric acid yielding a blue, the latter 
yielding a green solution. Naphthylrosinduline crystallises from 
toluene in almost black needles, melts at 247°, and dissolves in 
alcohol and dilute acids yielding reddish-violet solutions; when 
heated at 210° for 8 hours with concentrated hydrochloric acid and a 
little glacial acetic acid, it is decomposed into a-naphthylamine and 
rosindone. 


Isonaphthylrosinduline, NPh:CyHs<y pp >CuHe crystallises from 


toluene or xylene in deep-red plates, melts at 256°, and is, generally 
speaking,much more sparingly soluble than the isomeride, the solutions 
being of a more distinct red shade; it is decomposed by hydrochloric 
acid into aniline and an oryphenyldinaphthazine, of the composition 
CxH,N,0. The last named compound crystallises from cumene in 
shining, red, hexagonal plates, melts at 295°, and yields rose-red solu- 
tions which have a yellowish fluorescence; on the addition of an 
acid, the colour of the solutions changes to yellow, and the fluores- 
cence becomes more marked. When distilled with zinc-dust in an 
atmosphere of hydrogen, it is converted into 28-naphthazine. 

If, in preparing phenylrosinduline (“ rosinduline’’) by the method 
previously described (loc. cit.), the reaction takes place only slowly, 
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there is formed a considerable quantity of tri- and tetr-anilidonaphtha- 
lene; the two compounds can be separated by treatment with 
alcohol. 

Trianilidonaphthalene [(NHPh), = 1:34] is more readily soluble 
in alcohol than the tetranilido-derivative; it separates from a 
mixture of benzene and light petroleum in slender needles, melts at 
148°, and has feeble basic properties. Its solutions show a blue 
fluorescence. On oxidation with mercuric oxide, it is converted into 
phenylrosinduline, a yellow compound melting at about 140°, probably 
anilidonaphthaquinonedianil, being formed as an intermediate pro- 
duct ; this yellow substance is unstable, and on further oxidation it 
yields phenylrosinduline and trianilidonaphthalene. 

The compound C,,H.s.N, (m.p. 191°), formed in the preparation of 
anilidonaphthaquinoneanil (Abstr., 1888, 473), is identical with the 
tetranilidonaphthalene referred to above; it has the constitution 
{((NHPh), = 1:2:3:4], and its solutions show a blue fluorescence. 

A compound of the composition Cy,H»N,, or C5,H»~Nu, is formed, 
together with anilidophenylrosinduline and a small quantity of a 
blue substance, probably dianilidunaphthaquinone, when tetranili- 
donaphthalene is boiled with yellow mercuric oxide (8—4 parts) in 
benzene solution for about half an hour; it separates from benzene in 
orange-yellow crystals and melts at 169°. On farther oxidation, this 
yellow substance is converted mainly into anilidophenylrosindu- 
line, and when heated with alcohol and concentrated sulphuric acid, 
it is decomposed into aniline and a compound, probably dianilido- 
naphthaquinone, which crystallises in blue needles. 

Anilidophenylrosinduline, CyH»N;, crystallises from benzene and 
alcohol in almost black plates, melts at 192°, and dissolves in con- 
centrated sulphuric acid yielding a dark-green solution which turns 
red on diluting. 

a-Naphthaquinonedianil, C2H,N2, separates in crystals when the 
alcoholic solution obtained in the purification of phenylrosinduline 
(see above) is evaporated, and on further concentration, a brown sub- 
stance melting at 171° is obtained. a-Naphthaquinonedianil crystal- 
lises in golden plates, melts at 187°, and is sparingly soluble in 
alcohol, but more readily in benzene; it resembles Bandrowski’s 
diphenylparazophenylene in its properties. 

The brown substance (m.p. 171°) is a molecular compound of 
naphthaquinonedianil and phenylrosinduline; it crystallises from 
benzene in shining plates, and is decomposed into its constituents by 
boiling alcohol or glacial acetic acid. 

Diphenylparanaphthalenediamine, CnH\N2 ( paradianilidonaphtha- 
lene), is easily obtained by treating an alcoholic solution of a-naphtha- 
quinonedianil with zinc-dust and glacial acetic acid; it crystallises 
from alcohol in colourless prisms, and melts at 144°. 

The following azo-dyes employed in this investigation were pre- 
pared by the well-known method (Fischer and Hepp, Abstr., 1886, 
1041). 

Benzeneazoethyl-a-naphthylamine crystallises in red plates, or 
prisms, with a blue reflex, melts at 76°, and is readily soluble in 
alcohol and benzene ; it dissolves in concentrated sulphuric acid and 
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in aleoholic hydrochloric acid, yielding reddish-violet solutions. The 
corresponding phenyl-derivative crystallises from alcohol in scarlet 
plates, melts at 151°, and is readily soluble in benzene, but only 
moderately easily in alcohol and sparingly in light petroleum ; its 
solutions in concentrated sulphuric acid and alcoholic hydrochloric 
acid are of a beautiful blue colour. The corresponding paratolyl- 
derivative crystallises from alcohol in red plates with a blue reflex, 
melts at 144°, and resembles the phenyl-derivative in its behaviour 
with the solvents mentioned above. 

Benzeneazo-a-dinaphthylumine melts at 128°, and is readily soluble 
in benzene and alcohol; it crystallises in short, orange-red prisms, 
and its solutions in concentrated acids are blue. 

It has been previously shown by Nietzki and Schmidt (Abstr., 
1888, 943) that the anilido-groups in dianilidoquinone occupy the 
para-position ; since azophenine, on decomposition, yields aniline and 
the same dianilidoquinone, it must have the constitution 


[(NPh),: (NHPh), = 1: 4:2:5). 


A farther proof of this constitution is afforded by the fact that when 
symmetrical diamidoquinonediimide (Nietzki and Hagenback, Abstr., 
1887, 476) is heated with aniline and aniline hydrochloride at 12U°, 
considerable quantities of azophenine are formed. 

Ditoluidotoluquinone, C,H» N2,O0., prepared by boiling toluquinone 
with paratoluidine in alcoholic solution, crystallises in needles, and 
melts at 241°; it has probably the constitution 


[O,: (NHC,H,).: Me = 1:4:2:5:6). 


Anilidotoluquinoneanil, C\gH\N,O, can be obtained by warming 
dianilidotoluquinoneanil with stannous chloride and glacial acetic acid 
until the solution becomes light-yellow; the filtered solution is 
diluted with water, the precipitated stannochloride dissolved in hot 
alcohol, decomposed with ammonia, and a stream of air passed 
through the filtered solution for several hours ; it crystallises in red 
needles and melts at 151°. 

Diphenyldiamidophenol hydrochloride, C,,HigN,0,HCl, is obtained 
when azophenine is reduced with tin and hydrochloric acid in acetic 
acid solution; it melts at 192° with decomposition. The base has 
probably the constitution [(NHPh).:OH = 1:3:4]; it is very un- 
stable, and on exposure to the air it is converted into anilidoquinone- 
anil. 

Anilidoquinonedianil, CH Ns, is formed, together with various 
other products, when azophenine is heated at 160° with hydrochloric 
acid. It crystallises from alcohol in reddish-brown needles, melis at 
229—230°, and dissolves in concentrated sulphuric acid yielding a 
blue solution which turns reddish-violet on diluting; on the addition 
of dilute acids to an alcoholic solution of the base, a reddish-violet 
solution is obtained, from which wool absorbs the colouring matter. 
When oxidised with potassium dichromate in acetic acid solution, 
it is converted into a bluish-violet induline, which probably corre- 
sponds with phenylrosinduline. 
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The paranitroso-derivative of methylxylidine, [NHMe: Me, = 
1:2:3], is a beautiful green compound, and when heated with 
aniline and aniline hydrochloride, it yields a red induline. The in- 
dulines are, therefore, quinoneimide-derivatives (indamines), and the 
safranines possibly belong to the same class of compounds. 

F. S. K. 

Dextrococaine. By A. Ernorn and A. Marquarpt (Ber., 23, 
979—988; compare this vol., 646).—The authors suggest that 
the ‘“‘methvlcocaine” and “ methylecgonine,” prepared by C. Lieber- 
mann and F. Giesel (this vol. p. 647) from mother liquors obtained in 
the manufacture of cocaine, are really dextrococaine and dextroecgo- 
nine, which are formed by the action of an alkali on ecgonine during 
the evaporation of the mother liquors. For the better characterisa- 
tion of the compounds, a number of new derivatives have been pre- 
pared. Dextrococaine is best separated from ordinary cocaine by 
means of the hydrochloride. The aurochloride of dextrococaine, 
C,,H.,NO,,HAuCl,, is deposited from dilute alcohol in small, lustrous, 
yellow crystals melting at 149°. The platinochloride is very insoluble 
in water; it crystallises from dilute alcohol in pale-yellow, slender 
needles which melt at 218°. The hydrobromide is obtained from hot 
water in the form of long, prismatic needles. The iodide and nitrate 
crystallise in lustrous leaves; both they and the sulphate are sparingly 
soluble in water. Dextrococaine is liberated from its salts by the 
action of sodium hydroxide; it is at first obtained as an oily liquid, 
which readily solidifies on adding a crystal of the substance ; it crystal- 
lises in prisms melting at 43—45°. Benzoyl dextroecgonine hydro- 
chloride, C,sHjyNO,,HCI, is formed by heating dextrococaine with 
water for 48 hours; the solution is freed from benzoic acid by shaking 
with ether, and the hydrochloride precipitated on addition of hydro- 
chloric acid ; it crystallises from water or alcohol in needles, or in 
short, broad, well developed crystals melting at 244—245°. The 
aurochloride of ethyldextroecgonine, CyH,NO;,HAuCh, is deposited 
from dilute alcohol in orange-coloured crystals melting at 115°. 
The corresponding propyl compound has a similar appearance and 
melts at 132°. The isobutyl compound, C,,H.,NO;,HAuCk, crystal- 
lises in orange-coloured, transparent leaves melting at 130°. The 
aurochloride of amyldextroecgonine is at first oily, after some time 
it solidifies and crystallises from absolute alcohol in yellow prisms 
melting at 152°. Ethereal salts of benzoyldextroecgonine are formed 
by the action of benzoic chloride on the above ethereal salts. 
Ethylbenzoyldextroecgonine, C;H;N Me-CH(OBz)-CH.-COOEt, crystal- 
lises from ether in white prisms melting at about 57°. The hydro- 
chloride is deposited from hot water or absolute alcohol in trans- 
parent triangular leaves melting at 215°. Propylbenzoyldeztro- 
ecgonine hydrochloride crystallises from water or alcohol in white 
prisms melting at 220°. The hydrochlorides of the corresponding 
isobutyl and amyl compounds crystalJise in interlaced needles melting 
at 201° and 217° respectively. Amylbenzoyldextroecgonine hydro- 
bromide is comparatively insoluble in water, and crystallises in white 
leaves. The above salts are all dextro-rotatory, and have a physio- 
logical action similar to that of cocaine. The authors have prepared 
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a fresh specimen of dextroecgonine, from methyldextroecgonine; on 
recrystallisation from methyl alcohol it melts at 257°, instead of 254°, 
as previously given ; Liebermann and Giesel found 264° as the melting 
point of their “‘ methylecgonine.” J. B. T. 


Determination of the Molecular Weights of Cholice Acid, 
Cholesterin and Hydrobilirubin, by Raoult’s Method. By J. J. 
Axes (Monatsh., 11, 61—70).—The author contests the validity of the 
results given by Nencki and Rotschy (this vol., p. 76) on the ground 
that unsuitable solvents were used, and that bilirubin is itself changed 
on solution in acetic acid. Making use of pure phenol as a solvent, 
numbers are obtained closely approximating to those required by the 
formule, C4HwO0s,C.H,O ; Cy HyOs ; C.,H,;-OH, and Cy HyN,O,, for 
the phenate of cholic acid, cholic acid, cholesterin, and hydrobili- 
rubin, respectively. G. T. M. 


Physiological Chemistry. 


Human Respiration. By W. Marcet (Proc. Roy. Soc. 46, 
340—345).—Experiments were conducted on human beings at diffe- 
rent altitudes on the Swiss mountains, and to avoid the disturbing 
influence of reduced atmospheric temperature, on the Peak of Tene- 
riffe, in order to investigate the effect of varying pressure on the 
respiratory exchange of gases. It was found :— 

1. That less air (reduced to 0° and 760 mm.) is breathed at high 
than at low altitudes for the formation of a given weight of carbonic 
anhydride in the body. 

2. Incidentally, that the influence of food on the formation of 
carbonic anhydride is that the maximum expired occurs two or three 
hours after a meal, and the minimum before breakfast. This is merely 
confirmatory of older observations. 

3. That the influence of food on the relation of the volumes of air 
breathed, and carbonic anhydride expired is marked, the volumes 
following the fluctuations of the carbonic anhydride, except four or 
five hours after a meal, when the carbonic anhydride expired falls 
proportionately faster than the volumes of air breathed. 

4. That local atmospheric pressure has a marked influence on respi- 
ration, less air being inspired for the formation and emission of a 
given weight of carbonic anhydride under lower than under higher 
pressures ; this influence varies in degree in different persons. 

5. Digestion neutralises in a great measure the effects on any local 
change of atmospheric pressure on respiration. W. D. H. 


Chemistry of the Urine of the Horse. By F. Smrra (Proe. 
Roy. Soc., 46, 328—340).—The chief object of this research was to 
ascertain the difference between the urine of work and the urine of 
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repose. In the first case the horse was worked for several days, and 
the urine of the next 24 hours collected. For this purpose a special 
stall was constructed with sloping sides, and a drain beneath. The 
urines examined numbered 96, complete analyses being made of 54. 
Normal urine was found to be invariably turbid, with a faint am- 
moniacal odour even when fresh, and always alkaline. Large quanti- 
ties of mucus are often contained in the urine, particularly in that of 
mares. The following table shows the mean composition of the 
24 hours’ urine of horses at rest and at work. 


Work. 


Quantity .......cceeees eccccee 35 ©.c. 4474 c.c. 
Specific gravity 1: 1°036 
Grams. 
Total solids eee. 230°:0713 232°157 
Organic solids 146°1649 152°190 
Inorganic solids....... sseece --  83°9064 79°967 


98°5110 
131185 
5°3000 


Hippuric acid ........cccceee ee 15°5870 


Phosphoric anhydride ‘ 1°8970 
Snlphuric mt . 15°z890 
Other sulphur compounds "7 7°6902 
Chlorine . 21-9806 
Calcium oxide ‘436 1:9027 
Magnesium oxide ‘97: 2°6300 
Potassium oxide 27°0600 


Sodium 1°8400 
J. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Fermentation of Mannitol and Glycerol. By P. F. Franxtanp 
and J. J. Fox (Proc. Roy. Soc., 46, 345—357).—The micro-organism 
which produced the fermentation studied in this paper was obtained 
from sheep-dung by cultivation in glucose: peptone solution and after- 
wards in gelatin-peptone solution. The inoculations into the fer- 
mentable fluids were repeated until the organism was of perfectly 
uniform character. It is a bacillus whose appearance varies with the 
medium from which it is taken, being mostly paired (from liquids), 
or in long threads (from solid gelatin). No spores could be dis- 
covered in any of the cultivations. 
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In solutions containing 60 grams of mannitol or glycerol, 2 grams 
of peptone, 30 grams of calcium carbonate, and the necessary salts, 
fermentation went on briskly, more especially with the mannitol. 
The chief products of the fermentation were found to be ethyl alcohol 
and acetic acid: hence the authors propose the name Bacillus eth- 
aceticus. Smaller quantities of formic and succinic acids were simul- 
taneously formed. The proportion of alcohol to acetic acid in the 
mannitol fermentation is 1°63:1,; in the glycerol fermentation it is 
2°11:1. The action in both cases is incomplete. Solutions of 
glucose, cane-sugar, milk-sugar, starch, and calcium glycerate are 
fermented by the bacillus, but it has no action on dulcitol, erythritol, 
glycol, calcium lactate, tartrate, citrate, or glycollate. J. W. 


Ferment-action of Bacteria. By T. L. Brunron and A. Mac- 
FADYEN (Proc. Roy. Soc., 46, 542—553).—This research was directed 
to determine in what way certain micro-organisms liquefy gelatin. 
The bacteria used were (1) Koch’s comma spirillum (2) Finkler’s 
comma spirillum, (2) a putrefactive micrococcus, (4) scurf bacillus, 
(5) Klein’s ‘* Welford” bacillus. 

The liquefaction of the gelatin might be caused by the bacteria 
secreting some fluid which would simply dissolve it mechanically ; or 
the solution might be effected by the gelatin being first altered 
chemically by a specific enzyme secreted by the bacteria. It was 
found that a temperature of 100° destroyed both the bacteria and the 
power of liquefaction, whilst a temperature of 50° destroyed neither. 
Exposure to temperatures between 60° and 75° killed the various 
organisms, but (in all cases except organism No. 3) did not affect the 
liquefying power, although active bacteria were proved to be absent. 
These circumstances seem to show that the bacteria which liquefy 
gelatin do so by means of a soluble enzyme. The authors succeeded 
in isolating this enzyme, and in demonstrating its peptonising action 
apart from the bacteria which produce it. They sum up their 
further results as follows :— 

The most active enzyme is that formed in meat broth. 

Acidity hinders, alkalinity favours its action. 

The bacteria which form a peptonising enzyme on proteid soil can 
also produce a diasiatic enzyme on carbohydrate soil. 

The diastatic enzyme is not so readily separated from the microbes 
which produce it, but where that has been accomplished its action on 
starch can still be demonstrated. 

The diastatic enzyme has no effect on gelatin, and vice versd. 

The bacteria are capable of evincing an adaptiveness to the soil 
in which they grow. 

The microbes are capable of digesting other similar bodies such as 
dextrose and muscle. 

Fatty matter is not affected. J. W. 


Gases contained in the Bladders of Fucus vesiculosus and 
Ozothellia nodosa. By N. WitLe(Bied. Cent., 1890, 252—-253).—The 


gas was collected under water, and was found to contain 35°0—37°57 
per cent. of oxygen, but no carbonic anhydride under any conditions. 
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If the plants were dried for 10 hours in the air in the dark, the 
bladders contained 20°76—20°84 per cent. of oxygen. When the 
plants had been left in the dark for 12 hours, then the percentage 
was reduced to 2°68, whilst after 24 hours all the oxygen had dis- 
appeared. The gas, therefore, which is contained in those bladders 
which have been kept in water closely resembles in composition the 
air dissolved in sea water. E. W. P. 


Réle of Potassium in Plants. By R. Lurks (Ann. Agronom., 16, 
96; from Landw. Jahrb., 17, 887—913).—Growing the common 
haricot and the Spanish haricot in complete nutritive solutions, and 
also in the same solutions with potassium compounds only omitted, 
the author finds that the absence of potassium does not affect any one 
function or organ in particular, but that the general development of 
the plant is injured; all the organs are formed in turn, starch and 
other products of assimilation are produced, but the plants are smaller 
and fuller than those grown in the complete solutions. 

As the cotyledons contain a store of potassium compounds, they 
should be removed as soon as practicable. The author’s results are 
not in accord with those obtained by Noble some years ago on buck- 
wheat, from which he concluded that without potassium no starch 
granules are formed. J. M. H. M. 


Soluble Carbohydrates in Seeds of Legumes. By W. Maxwett 
(Amer. Chem. J., 12, 265—269).—The author has previously dis- 
covered in the seeds of Piswm sativum, Faba vulgaris, and Vicia sativa, 
both cane-sugar and a substance (‘‘ galactan ”) which yields galactose 
when boiled with dilute mineral acids, and mucic acid when oxidised 
with strong nitric acid (this vol. p. 544). 

He has recently detected the same substances, together with 
dextrin, in the seeds of Phaseolus vulgaris. The seed material was 
repeatedly extracted with 75 per cent. alcohol, and the extract boiled 
and saturated with strontium hydroxide. The strontium carbo- 
hydrate compounds thus formed were suspended in water and decom- 
posed with carbonic anhydride, and the resulting solution evaporated 
to a syrup and extracted with alcohol. From the alcoholic extract, 
good crystals of cane-sugar were obtained ; the residue, which was of 
a whitish-yellow colour, was dissolved in water, and the solution was 
purified from colouring matters, concentrated, and allowed to drop 
into absolute alcohol. A white, flake-like substance separated, which 
yielded galactose when boiled with dilute mineral acids, and mucie 
acid when heated with concentrated nitric acid; it was therefore a 
“ galactan.” 

A quantitative estimation was made by extracting the seed material 
with water at 37—40°, inverting the solution with hydrochloric acid, 
and estimating the products of inversion gravimetrically. In this 
way it was found that the seeds of Phaseolus vulgaris contain 5°36 per 
cent. of soluble carbohydrates. Some of the seeds were then allowed 
to germinate, and when the radicle was 15 mm. long the development 
was arrested by drying the seeds at 100°, and an estimation of the 
soluble carbohydrates was made as before. Only 3°35 per cent. of 
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these was now found; hence 32 per cent. of the soluble carbohydrates 
in the mature seed had been used up by the embryo plant in the 
earliest stage of its development, during the short time necessary for 
the protrusion of the radicle, and before the appearance of the 


plumule. F. B. 


Bark of Xanthoxylon Senegalense (Artar Root). By P. 
Gracosa and M. Soave (Gazzetta, 19, 303—333).—After a description 
of the known species of Xanthoxylon and of the literature of the 
subject, the following results are given of the examination of artar 
root, which presumably belongs to X. Senegalense, D.C. 

The root is generally cylindrical, somewhat contorted, and covered 
with bark, the underlying wood is pale yellow with minute white 
spots, the annual rings are barely visible, the medullary rays are very 
fine and waving, and meet at the centre, where, however, there is no 
pith ; the wood is very close, tough, hard, and heavy, and has neither 
taste nor smell. The bark is covered with waving, longitudinal 
furrows; in colour it is reddish-brown, with bright, yellow spots, or 
yellow with greyish patches ; it has a peculiar aromatic odour, and a 
taste which is aromatic at first, then burning, and causes itching of 
the tongue. 

The authors have previously mentioned (Abstr., 1888, 167) the 
occurrence in a specimen of this bark of a fixed oil, of a neutral, 
crystalline substance melting at about 120°, and of two alkaloids, the 
more abundant of which is amorphous; the other, which occurs only 
in small quantity, crystallises in large, blood-red needles soluble in 
hot water. 

To isolate the alkaloids from fresh specimens of the bark, they 
are powdered, extracted with 94 per cent. alcohol, the extract con- 
densed by distillation and evaporation to a syrupy consistency, made 
alkaline with soda, and extracted with ether; on treating the washed 
and concentrated ethereal solution with hydrochloric acid, it yields 
an abundant deposit of minute needles soluble in cold water. On the 
addition of ammonia or soda to the cold, aqueous solution of this 
hydrochloride, the base is precipitated as a light, amorphous, reddish- 
yellow, flocculent powder, the hot aqueous solution of which on eva- 
poration does not yield the alkaloid previously mentioned as crystal- 
lising in red needles. It would therefore appear that the latter is not 
a constant constituent of the bark. On purifying the alkaloid by 
repeatedly combining it with hydrochloric acid, recrystallising, and 
decomposing the salt, the first portions of the hydrochloride which 
separate were found to be more insoluble than the succeeding portions. 
On collecting the former apart and treating them with alkalis, a per- 
fectly white base is obtained. This appears to be crystallisable, and 
dissolves in acids forming pale-yellow salts; the hydrochloride dis- 
solves with difficulty in water and alcohol, and crystallises out in 
pale, yellowish needles which, on heating at 200° darken, and melt 
at 270°. 

Artarine is the principal alkaloid in the bark of artar root, of which 
it forms 0°4 per cent. It is an amorphous, uncrystallisable, rose-grey 
powder which darkens a little on exposure to light; it turns brown 
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on heating to 210°, and melts with decomposition at 240°; when 
heated on platinum foil, it melts, decomposes, gives off white fumes 
having an odour of quinoline, chars, and is finally burnt away with 
difficulty, but without leaving any ash. It shows an alkaline reaction 
to damp reddened litmus paper, and is converted by acids into 
golden-yellow salts ; it undergoes no change by prolonged keeping 
over sulphuric acid. It dissolves readily in ether, boiling amyl 
alcohol, and warm acetone, and also, when freshly precipitated, in 
warm methyl alcohol, only with difficulty in warm chloroform, and 
not at all in water or benzene. It is sparingly soluble in boiling 
98 per cent. alcohol. The hydrochloride, C,,H:NO,HCl, may be 
purified by precipitating its alcoholic solution with an excess of 
ether. It crystallises in large, slender needles, occasionally forming 
tufts or nodules; it is blackened on heating to 60—70°, and melts 
at 189° with decomposition. It is freely soluble in methyl alcohol 
and in acetone, readily in warm chloroform and in amyl alcohol, 
moderately in warm alcohol, less so in warm water (0°514 per cent. 
at 14° C.), but is altogether insoluble in ether and in benzene. 
The presence of free acid considerably diminishes the solubility of 
the hydrochloride, and of all the other artarine salts. Solutions 
of the hydrochloride in water or alcohol are inactive to light. There 
are probably three hydrates of this compound, containing 2, 3, and 
4 mols. H,O respectively; the last of these is obtained by cooling an 
aqueous solution saturated in the cold; it melts at 194°. The 
platinochloride crystallises in slender, pale yellow needles which 
do not melt at 290°, and are insoluble in water and alcohol. The 
hydriodide is obtained by the action of potassium iodide on the 
hydrochloride; it crystallises in very slender, interlaced, yellow 
needles which dissolve freely in warm water and alcohol. 

Another iodine-derivative, C,,H,,NO,HI;, is obtained by treating 
the cold alcoholic solution of artarine with a solution of iodine in 
potassium iodide; it forms aggregates of greenish-brown, microscopic 
needles which are insoluble in water, and only dissolve with difficulty 
in boiling absolute alcohol. The sulphate is a white powder, con- 
sisting of microscopic needles ; it darkens on heating to 60—70”, and 
melts at 240°. The nitrate, obtained by adding potassium nitrate to 
an aqueous solution of the hydrochloride, is a thick, gelatinous, yellow 
mass containing a few microscopic crystals. It crystallises from 
alcohol in thin plates, a little longer and thinner than those of uric 
acid, and melts at 212°. The phosphate and arsenate crystallise in 
dirty yellow aggregates of microscopic prisms which are only very 
sparingly soluble in water; the chromate forms very long, reddish-yellow 
needles grouped in tufts; the hydrobromide, molybdate, benzoate, and 
salicylate are yellow, semi-crystalline powders; the owalate and 
tartrate occur in hemispherical aggregates of needles; the picrate 
forms dendritic groups of very bright yellow needles. 

The analyses of the compounds of artarine agree equally well with 
the formule C.,H.;NO, and C..H,;NO, (berberine) ; other points of 
+ soonamang and distinction between artarine and berberine are as 
ollows :— 

Artarine forms yellow salts, the solubility of which is diminished 
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by the presence of acids; it also forms a periodide, and generally 
resembles berberine in its reactions. It differs from berberine in 
being colourless, uncrystallisable, and in the solubility, melting 
points, and crystalline character of its salts. It also dissolves in 
sulphuric acid without any discoloration, and is coloured blood-red 
by the action of potassium nitrate and concentrated sulphuric acid. 
The hydrochloride acquires by the action of chlorine-water at 
most a yellowish tinge which is dissipated on addition of ammonia. 
The double iodides of potassium and mercury or cadmium give 
yellowish, flocculent precipitates, and the iodide of potassium and 
bismuth gives a similar red precipitate, all of which are insoluble in 
excess of the reagent; phosphantimonic acid only occasions a slight 
turbidity which disappears in excess. If the formula C,,H,,NO, is 
adopted for artarine, its constitution is probably that of a methyl- 
hydroberberine. 

The red alkaloid, previously obtained from a specimen of the bark, 
crystallises in blood-red needles readily soluble in water, and forms 
yellow salts when heated with acids; the hydrochloride melts at 
170°, the sulphate at 265°, and the platinochloride at 290°. Besides 
these alkaloids, the authors previously isolated from the light 
petroleum extract of the bark a neutral, crystalline substance which 
is either identical with cubebin (CjyH »O;), or has the formula 
C,,H,,0,. This substance crystallises in transparent, colourless 
prisms which melt at 123°, and dissolve readily in warm ether, 
chloroform, alcohol, and light petroleum, but are insoluble in water. 
Like cubebin, it is coloured dark-red by concentrated sulphuric acid ; 
on the other hand, neither acetic nor pyrocatechuic acid was 
detected among the products of its fusion with potash. It is first 
coloured wine-red by concentrated sulphuric acid and then dissolved; 
in the presence of potassium chromate, it acquires a dull violet colour; 
it is not affected by potash or ammonia, even on heating. A mixture 
of sulphuric acid (4 vols.) and water (1 vol.) colours the crystals 
red and partially dissolves them in the cold; on gently warming, the 
liquid becomes violet, and the crysta's are charred. 1f sulphuric acid 
is added to the chloroform solution of the substance, an intense 
purple-red coloration is produced at the points of junction of the two 
liquids. 

A neutral nitrogenous substance of unknown composition has also 
been isolated ; it forms pale-yellow crystals melting at 170°, and its 
alcoholic solution is coloured bright-green by ferric chloride. 


S. B. A. A. 


Analytical Chemistry. 


Direct Estimation of Chlorine in Mixtures of Alkaline 
Chlorides and Iodides. By F.A.Goock and F. W. Mar (Amer. J. 
Sct. [3], 39, 293—302).—The authors have shown, in a great number 
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of experiments, that hydrochloric acid is stable under the conditions 
of the methods described below. In fact, no significant loss of 
chlorine by voiatilisation or otherwise took place in the following 
cases, selected from the numerous examples given in the paper :— 

1. When asolation containing 10 c.c. of sulphuric acid (1 to 1) and 
1 gram of potassium chloride is concentrated from 400 c.c. to 300 c.c. 
by boiling for about half an hour. 

2. Or when a solution containing 10 c.c. of sulphuric acid (1 to 1), 
5 grams of iron-alum, and 5 c.c. of nitric acid, sp. gr. 1°40, is treated 
in a similar manner. 

3. Or when a solution containing 10 ¢.c. of sulphuric acid (1 to 1), 
2 grams of ferric sulphate, 5 c.c. of nitric acid, about 0°5 gram of 
potassium chloride, and 1 gram of potassium iodide. Or when nitrous 
fumes were substituted for the ferric sulphate. 

On the other hand, iodine is fully expelled from hydriodic acid in 
the presence either of nitrous acid or ferric sulphate. It was found 
that without some agent to regenerate the ferrous sulphate produced 
in the reaction, an equilibrium was established before all the iodine 
was expelled, and the nitric acid was added for this purpose. The 
methods suggested are as follows :— 

1. 10 c.c. of sulphuric acid (1 to 1), 2 grams of ferric sulphate 
(either as iron-alum or ferrous sulphate oxidised in concentrated solu- 
tion by about 03 ¢.c. of nitric acid), and 3c.c. of nitric acid are 
added to the solution of the alkaline iodide and chloride, diluted to 
400 ¢.c., and the whole boiled until the steam ceases to colour red 
litmus paper greyish-blue, a reaction found by the authors to be 
characteristic for iodine and very delicate; the chlorine is then 
determined in the residue. In the second method, the iodine is 
expelled by passing in the gases evolved from 2 grams of sodium 
nitrite by the action of dilute sulphuric acid. A trap is used to 
prevent mechanical loss of liquid during boiling. D. A. L. 


Estimation of Sulphur in Iron. By L. Buum (Zeit. anal. Chem., 
29, 138—139).—Lucion having ascertained that the presence of 
bromine has no influence on the precipitation of barium sulphate, it 
might be supposed that when estimating sulphur in iron by dis- 
solving in hydrochloric acid, and passing the gases through brominated 
hydrochloric acid, time would be saved without any compensating 
disadvantage by omitting the usual evaporation. Where hydrocarbons 
are evolved during solution, this is, however, not the case. There 
are formed oily brominated hydrocarbons, which, becoming entangled 
in the precipitated barium sulphate, retard the filtration so much that 
more time is consumed than would suffice for the evaporation. When 
evaporating the liquid to a small bulk, these brominated products 
remain adherent to the basin, and at the same time the further 
advantage is gained of expelling most of the hydrochloric acid, which, 
if retained, would lower the result by its solvent action on the barium 


sulphate. M. J. S. 


Estimation of the Total Nitrogen in Manures. By E. Avnin 
and J. Quenor (Bull. Soc. Chim. [3], 3,322—326).—Several determina- 
VOL. LVIII. 3 q 
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tions have been made by the authors, using different methods, and in all 
cases where nitrates are mixed with ammonium compounds Kjeldahl’s 
method gives very low results. The estimation of the total nitrogen 
in such mixtures by treatment with sulphuric acid, phenylsulphuric 
acid, zinc, and mercury, gives numbers which are approximately 
correct. The authors consider that the treatment of manures with 
ferrous sulphate in order to destroy the nitrates (which are deter- 
mined in a further sample by Schloesing’s method), before applying 
Kjeldahl’s methed, is satisfuctory, except that no separation of 
organic nitrogen as existing apart from ammonium salts is possible. 
They have devised the following process, in which use is made of the 
fact that tannic acid precipitates the albumin contained in the 
manure, and thus renders the organic nitrogen insoluble :—1 gram of 
the manure is placed on a small filter, and is exhausted with 
30—40 c.c. of a 2 per cent. tannin solution. The nitrogen contained 
in the residue is estimated by Kjeldahl’s method, and is the organic 
nitrogen, whilst the filtrate similarly treated gives that existing as 
ammonium sults ; the nitrogen present as nitric acid being determined 
by Schloesing’s method. In the case of manures containing ammonium- 
magnesium phosphate, 1 gram of manure should be digested with 
0°5 gram of tannin in 150 c.c. of carbonic acid water for 15 hours; the 
residue and filtrate are to be treated as above described. The 
results published point to the accuracy of the method. 
T. G. N. 


Test for Nitrous Compounds in Sulphuric Acid. By 
J.H. Witson (J. Pharm. Trans. [3], 20, 541).—Resorcinol is a delicate 
and convenient test for nitrous compounds in sulphuric acid, as it 
immediately produces a more or less intense yellow colour, according 
to the quantity of these compounds present in the acid. 1 c.e. of the 
acid is added to 5 c.c. of water, allowed to cool, and a minute portion 
of resorcinol dropped in, and stirred with it until dissolved. The 
test can be made a quantitative one by using Nesslerising glasses as 
in Wanklyn’s method of estimating ammonia. 


Use of the Induction Spark for Detecting Traces of Arsenic. 
By N. Kiosuxkow (Zeit. anal. Chem., 29, 129—133).—Ogier has shown 
that hydrogen arsenide is gradually but completely decomposed into 
its elements at ordinary temperatures by the induction spark. If, 
therefore, the gaseous mixture from a Marsh’s apparatus is passed 
slowly through a narrow tube, into which are inserted from the 
opposite ends two platinum wires, forming the terminals of an 
induction coil, the whole of the arsenic will be deposited on the glass 
in the immediate neighbourhood of the sparks; even so small a quan- 
tity as 0°01 milligram forming a distinct metallic mirror. The tube 
should be about 0°7 to 0°8 mm. in internal diameter, the wires 0°5 to 
06 mm. diameter and 3 to 4 mm. apart; about 10—15 c.c. of gas 
may be passed per minute, and a small induction coil capable of 
giving sparks of 16—17 mm. witb the current of two large Bunsen 
cells will suffice. M. J. S. 
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Estimation of Arsenic. By R. C. Cansy (Zeit. anal. Chem., 29, 
187; from Journ. Analyt. Chem., 2, 411).—About a gram of the 
pulverised ore is mixed in a porcelain crucible with 4 or 5 parts 
of sodium carbonate and the same weight of potassium nitrate, and 
heated gradually to fusion. After 3 to 5 minutes it is cooled, dis- 
solved in warm water, filtered, and the residue washed with warm 
water. The filtrate is acidified with nitric acid and boiled, then 
cooled and mixed with an excess of levigated zinc oxide. Should 
this produce a precipitate of silica or alumina, it is filtered off, 
then a further quantity of zinc oxide is added, and the arsenic acid 
precipitated by a small excess of silver nitrate whilst stirring 
vigorously. The washed precipitate, consisting of silver arsenate 
and the excess of zine oxide, is dissolved in hot, dilute nitric acid, 
the solution cooled, mixed with a little ferric sulphate, and titrated 
with ammonium thiocyanate. M. J. S. 


Estimation of Carbon in Graphite. By J. Wipmer (Zeit. anal. 
Chem., 29, 160—163).—The defect pointed out by Cross and Bevan 
(Trans., 1888, 889) in the chromic acid oxidation process, namely, 
that part of the carbon is oxidised only to monoxide, is found to 
exist also in the oxidation of graphite by the same reagent, about 
5 per cent. of the carbon being evolved as monoxide, but in this case 
the remedy suggested by them is inapplicable, since with the larger 
excess of chromic acid, greater strength of sulphuric acid, and higher 
temperature requisite for oxidising graphite, an evolution of oxygen 
cannot be prevented. The author finds it necessary to pass the gases 
over heated copper oxide before collecting and weighing the car- 
bonic anhydride. The apparatus used consists of a round-bottomed 
flask of 200—300 c.c. capacity, with a long neck placed obliquely, so 
that the acid mixture may not spurt up to the rubber stopper, then a 
Liebig’s condenser and a (J-tube containing glass beads moistened 
with strong sulphuric acid. This is followed by a large (J-tube con- 
taining calcium chloride, and pumice soaked in cupric sulphate, then 
a combustion tube 40 cm. long, containing granular cupric oxide, of 
which at least 15 cm. should be heated to redness. The gases then 
pass through another calcium chloride tube, and then into the 
absorbing tubes containing soda lime and calcium chloride. A guard 
tube and an aspirator of 6—8 litres capacity complete the apparatus. 
Air is admitted to the flask through potash, soda lime, and a cotton- 
wool filter. The author’s experiments were made with about 
03 gram of graphite, 10 grams of chromic acid, and 65 c.c. of 
sulphuric acid, which should not be of greater strength than 2 vols. 
of concentrated acid to 1 vol. of water. The mixture in the flask is 
to be heated to gentle boiling, whilst about 6 litres of air is slowly 
aspirated through the apparatus. M. J. S. 


Estimation of Graphite in Minerals. By J. B. MacxitosH 
(Zeit. anal. Chem., 29, 2U5).—A few fragments of potash are heated 
to tranquil fusion in a silver crucible. The weighed substance, 
which should not be very finely powdered, is added, and stirred from 
time to time with a silver wire, the temperature being somewhat 
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raised, and the fusion continued until sandy particles are no longer 
perceptible. After cooling, the mass is digested with cold water. 
The graphite will be left in the insoluble residue, together with lime, 
magnesia, ferric oxide, &c., whilst other carbonaceous substances 
will have been destroyed. The residue is collected in a Gooch 
crucible, washed with water, and treated with dilute hydrochloric 
acid, then with ammonia, and finally washed, by which means all 
foreign matter is removed, and the pure graphite remains. 


M. J. S. 


Volumetric Estimation of Carbon in Iron. By J. Wisorcu 
(Zeit. anal. Chem., 29, 198—204; from Berg. Hiitt. Zeit. 46, 
223, 233).—The carbon in iron can be eompletely oxidised to car- 
bonic anhydride if the iron is treated with a sufficiently concentrated 
solution of chromic acid in sulphuric acid, at a temperature near its 
boiling point. At lower temperatures, hydrocarbons are evolved. If, 
however, the iron is first treated with a neutral solution of cupric 
sulphate (which, except in rare cases, can be done without the loss 
of more than traces of hydrocarbons), the copper protects the iron 
from the action of the acid mixture until the temperature is reached 
at which oxidation to carbonic anhydride will occur. The iron must 
be in filings or borings fine enough to pass through holes 15 mm. in 
diameter. About 0°2 gram of wrought iron or of steel, or 0°1 gram 
of cast iron should be used. It is placed in a vessel like a test-tube 
and treated with 4 c.c. of a saturated solution of cupric sulphate. 
After stirring for 10 minutes (or only three or four if any smell of 
carburetted hydrogen is observed), 1°2 gram of chromic acid is added 
and well mixed in, keeping the mixture cool by immersing the 
cylinder in cold water. The tube is then closed with a rubber 
stopper carrying a stopcock funnel and a narrow tube for conveying 
the gases into a gas-burette. A special form of gas-burette is de- 
scribed, which has a total capacity of about 60 c.c., and at its lower 
part consists of a tube about 200 mm. long, 9 mm. diameter, and 
graduated in twentieths of ac.c. To the contents of the reaction 
tube, 8c.c. of sulphuric acid of sp. gr. 1:7 is now added, and the 
mixture boiled for 10 minutes, after which the whole of the gaseous 
contents are driven over into the burette by filling the cylinder with 
water through the stopcock funnel. The total volume is read, and 
the carbonic anhydride is then absorbed by introducing potash solution 
into the burette through a funnel at the top. It is stated that in 
consequence of a small loss of carbonic anhydride by absorption in 
the water with which the burette is filled, 1 c.c. measured at 18°, is 
equal to 0°29 per cent. of carbon when 0°2 gram of iron is used, and 
that a variation of 2° or 3° may be neglected. M. J. S. 


Separation of Barium and Strontium. By R. Fresenivs 
(Zeit. anal. Chem., 29, 143—160; continued from this vol., p. 826). 
—In connection with the separation by means of hydrofluosilicic 
acid, the following points have been investigated :— 
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Solubility of Barium and Strontium Silicofluorides. 


(water ....| 100 | 50 |74°1|70°8| 77 ‘95/73 97-09 
alcohol (96 
pope percent.)| 0| 50/25 |25 |20 |25 
position hy apr 
tna )5 2 
vent by (20 p. c.) 0°9| 4°2 
volume hydrofluo- 
silicic acid 


(37 p.o.) . 15/1°1 


1 part of barium silico- 
fluoride requires ... 37219) 5263 | 2860 70679 16914 
1 part of strontium 


silicofluoride 
quires .... 31 het ee 50°9/ 55-0 | 82-97 147 °*4 


Barium silicofluoride dried at 100° retains a variable quantity of 
water (0°78 to 1:16 per cent. have been observed), the amount of 
which more than compensates for the loss due to its solubility, so that 
when the silicofluoride is dried at 100° and weighed, the results are 
high, but when it is converted into sulphate, a low yield is obtained. 
By using a considerable excess of hydrofluosilicie acid (which reduces 
the solubility of the precipitate) and converting into sulphate for 
weighing, passably good results may be obtained. On attempting to 
separate barium from strontium by precipitation with hydrofluosilicic 
acid in presence of alcohol, the separation is incomplete, whichever 
metal predominates ; strontium is retained by the precipitate, and 
barium passes into the filtrate. The error due to this cause can be 
greatly diminished by conducting the process as follows. The solu- 
tion containing the barium and strontium is mixed with excess of 
hydrofluosilicic acid, stirred, and allowed to remain for 30 minutes, 
after which alcohol (4 vols. to 10 vols. of the solution) is added, and 
the mixture again allowed to repose for two hours. The precipitate 
is first washed with dilute alcohol (1 : 1), and then several times with 
small quantities of cold water. The aqueous washings are concen- 
trated to a small bulk, mixed with a few drops of hydrofluosilicie 
acid and 4 volume of alcohol, and the small precipitate obtained 
filtered off after two hours. The filtrates are all united, and the 
strontium precipitated by sulphuric acid and alcohol. For a more 
perfect separation, the following method is recommended :—The 
aqueous solution of the barium and strontium chlorides is precipi- 
tated with hydrofluosilieic acid without addition of alcohol, and the 
precipitate is washed with cold water. Only when strontium largely 
predominates in the mixture will the precipitate retain traces of it. 
The filtrate and washings are measured, and a quantity of N/2 sul- 
phuric acid added sufficient to precipitate five or six times the 
quantity of barium corresponding with the solubility of barium silico- 
fluoride. The small precipitate obtained will contain all the barium 
together with a little strontium. It is to be fused with sodium car- 
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bonate, the barium and strontium carbonates washed with ammoniacal 
water, converted into chlorides, and separated by hydrofluosilicic acid 
im presence of alcohol. Although this last separation is a somewhat 
imperfect one, yet, as the errors fall upon only a very small part of 
the original mixture, they may safely be neglected. Test analyses 
gave unexceptionable results. 

In the above process it is necessary to ascertain the strength of the 
hydrofluosilicic acid by titrating it with soda; using phenolphtha- 
lein or litmus (with heating), 1 equivalent of hydrofluosilicic acid 
requires 3 equivalents of soda, but if ethyl-orange is used, only 
1 equivalent of soda is required. The total amount of the bases to 
be separated is then regarded as baryta, and a few grams more than 
the corresponding quantity of hydrofluosilicic acid is added. The 
dilution must be such that if the bases consisted entirely of strontia, 
the whole would remain dissolved. For 1 gram there must therefore 
be about 150 c.c. when alcohol is not used, and 200 to 250 c.c. when 
4 or } of the liquid consists of alcohol. Free acids must be com- 
pletely abseut. M. J. S. 


Volumetric Analysis of Copper. By R. A. Fressenpen (Chem. 
News, 61, 183).—The author finds that the titration of copper with 
potassium cyanide can be conducted more quickly and accurately by 
neutralising with sodium carbonate instead of ammonia, and taking 
care to have sufficient nitric acid present ; neither the presence of sul- 
phuric acid nor varying the proportions of the reagents affects the 
results. D. A. L. 


Detection of Mercury in Organic Liquids. By E. Bruenaretu 
(Gazzetta, 19, 418—422).—50—100 c.c. of the liquid is acidified 
with a few drops of hydrochloric acid, heated with purified copper foil 
or wire to 50—60°, agitated for five minutes, the copper removed, 
washed with distilled water, transferred to a glass vessel, and a 
porcelain lid on which a drop of a dilute solution of gold chloride is 
spread is placed over or beside it, the whole is covered with a watch 
glass, and heated on the water-bath. The gold chloride is reduced 
by the mercurial fumes, and the metal is deposited on the porcelain 
lid as a bluish-violet film or stain. One-tenth of a milligram of 
mercury may in this way be detected in a litre of liquid. 

The precautions to be observed are to use only copper which has 
been calcined and then reduced in hydrogen, and to render the 
porcelain lid chemically free from organic matter. Both copper and 
lid must not be handled otherwise than with perfectly clean forceps. 

S. B. A. A. 


Combustion with Lead Chromate. By R. pe Roopg (Amer. 
Chem. J., 12, 226—228).—A mixture of 4 parts of finely divided 
lead chromate and 1 part of red lead is washed thoroughly and dried 
by the pamp; the moist mass is then divided into small lumps and 
ignited in a porcelain crucible, and the lumps are finally broken up 
in a mortar to the size of grains of wheat. In the fore part of the com- 
bustion-tube is placed a roll of reduced copper gauze ; this the author 
finds to be necessary whether the substance to be analysed contains 
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nitrogen or not. Then comes a plug of asbestos, then the coarse 
grains of the above preparation filling about two-thirds of the rest of 
the tube, then another asbestos plug, then a mixture of the substance 
to be analysed with some of the above preparation in a state of fine 
powder, and finally some more of this latter in coarse grains. The 
fore part of the tube is connected with the calcium chloride tube and 
potash bulbs, the other end with an apparatus furnishing pure dried 
air; and the combustion is carried out as usual. The mixture of lead 
chromate and oxide does not fuse at a red heat, and the same tube 
may be used over and over again, except that the finely powdered 
portion of the mixture must be renewed every time, and occasionally 
the reduced copper gauze. C. F. B. 


Estimation of Ethyl Nitrite in Spirit of Nitrous Ether. By 
J.C. Turesn (J. Pharm. Trans. [3], 20, 752—755).—In estimating 
nitrous compounds by titration of the iodine they liberate from 
hydriodic acid, the author prevents access of air by conducting the 
operations in an atmosphere of coal-gas, instead of using a vacuous 
flask, as Dunstan and Dymond do in the same process. The apparatus 
is simply a bottle or flask of 350 c.c. capacity, provided with a rubber 
stopper having two openings with tube connections for the introduc- 
tion of the gas, and the burettes, &c. Certain precautions are pointed 
out, such as the avoidance of violent agitation of the liquid, previous 
boiling of the water to expel air, and, if necessary, making a slight 
allowance for the oxygen contained in the volumetric solution. The 
small quantity of oxygen usually contained in coal-gas is eliminated 
from the atmosphere in the flask before the introduction of the spirit to 
be tested, by adding 2 or 3 c.c. of spirit of nitre, passing a current of 
coal-gas, and allowing the apparatus to stand a short time and then 
adding enough thiosulphate to destroy the colour. The measured 
quantity of spirit of nitre is then added and titrated. Tables are 
given to show the accuracy of the results, which are always slightly 
higher than those given by Allen’s method with the nitrometer. 

R. R. 

Reagents for a- and B-Naphthol. By — Yvon (J. Pharm. [5], 
21, 465—468).—10 c.c. of an aqueous solution of f-naphthol contain- 
ing 0°2 gram per litre when mixed with 2 c.c. of 90 per cent. alcohol, 
2 c.c. of nitric acid, and 10 drops of mercuric nitrate solution (Codex), 
gives an intense orange-red colour, unaltered on boiling, which imparts 
a rose-red tint to gun-cotton. Sulphurous acid does not destroy the 
colour, or but slowly; the mixture passes to rose colour, becomes 
turbid, and at length gives a yellow or black deposit of mercury oxide. 
Chloroform takes up the original colouring matter and becomes 
intense ruby-red, at length turning greenish-yellow. Under the same 
conditions ether becomes yellow. If instead of the mercuric nitrate and 
nitric acid three drops of a saturated potassium nitrite solution and 
ten drops of pure sulphuric acid are added, an intense violet-red 
coloration results, which is destroyed by sulphurous acid and becomes 
greenish-yellow. Chloroform becomes greenish-yellow, and ether 
yellow. Gun-cotton assumes a wine-red tint. a-Naphthol under like 
conditions gives with the mercuric nitrate mixture an orange-yellow 


928 ABSTRACTS OF CHEMICAL PAPERS. 


colour, not changed on heating. Chloroform agitated with this takes 
an orange-yellow colour, and ether a somewhat greenish-yellow ; 
sulphurous acid produces a brick-red precipitate, which settles and 
leaves a partly decolorised but still yellow liquid; gun-cotton is tinted 
ellow. With the potassium nitrite mixture, a reddish-brown colour 
1s produced passing to wine-brown on boiling. Chloroform agitated 
with the mixture takes a greenish-brown colour, and ether becomes 
slightly greenish-yellow, while the aqueous solution assumes a clear, 
rose-red tint. The coloration is rapidly destroyed by sulphurous acid, 
and passes to a dirty green. Gun-cotton is tinted a dirty yellow. 
These reactions can be employed in studying the elimination of 
naphthol by the urine. With this object, the urine is shaken up with 
ether, this is decanted, evaporated to dryness, and the residue is taken 
up with 2 c.c. of alcohol; 10 c.c. of water is added, and the tests are 
applied as above. J. T. 


Estimation of Starch in Grain. By Z. v. Mitxowsk1 (Zeit. anal. 
Chem., 29, 134—136).—The author has made numerous estimations 
of starch in barley by the methods of Asbéth and Marcker respec- 
tively, and concludes from the agreement between the results that 
both methods are entitled to confidence. In carrying out Asbdth’s 
process, the flour was freed from fat by ether, or carbon bisulphide, 
and quantities of 1—2 gram, thoroughly pulverised, were taken. In 
Mircker’s method, 3 grams of the finely powdered substance is 
gelatinised by heating with 50 c.c. of water in a boiling water-bath, 
then cooled to 70° and mixed with 5 c.c. of malt extract (100 grams 
of malt to 500 c.c. of water), and kept at 70° for some minutes for the 
liquefaction of the starch paste. To prevent darkening, the solution 
is acidified with 1 per cent. of tartaric acid. The liquid is now 
exposed to a pressure of 3 atmospheres. After cooling, 5 c.c. of malt 
extract is again added, and the mixture is once more warmed to 70° 
and kept at that temperature for 20 minutes. This completes the 
solution of the starch. A portion of the filtered liquid is now inverted 
with hydrochloric acid of 1/125 sp. gr., and finally the sugar is esti- 
mated by Fehling’s solution, using either Allihn’s gravimetric, or 
Soxhlet’s volumetric, process. A deduction must be made for the 
10 c.c. of malt extract added. M. J. S. 


Discrimination of Jute Fibres from those of Flax and Hemp. 
By W. Lenz (Zeit. anal. Chem., 29, 133—134).—A fragment of the 
fabric is warmed with ordinary nitric acid and a trace of potassium 
chlorate, then washed with water, and warmed with dilute potash 
solution until the acid in the fibres is neutralised. The alkaline 
liquid is poured off and the fibres shaken vigorously with pure water. 
The fibres now diffuse themselves uniformly through the water, and 
in this condition are poured upon a glass slip and allowed to dry ina 
horizontal position. After adding a drop of glycerol, a cover glass is 
placed over the specimen, and when the glycerol has thoroughly pene- 
trated the fibres, they are examined under the microscope. The jute 
fibres now exhibit with great distinctness the irregular thickness of 
the cell walls. If placed between the crossed Nicols, the flax and 
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hemp fibres show an extremely rich play of colour, whilst those of jute 
are uniformly bluish or yellowish, except where they happen to touch 
or cross one another, and even there the colour is less bright. 
M. J. S. 
Milk Analysis. By F. Watis (Chem. News, 61, 162).—The 
author finds it advantageous to replace the paper coil of the Adam’s 
process by a bottomless test-tube, filled about one-third with freshly 
ignited asbestos. The upper opening may be closed with a cork fitted 
with a tube in connection with an aspirator, by which means the 
evaporation to dryness is greatly aided. D. A. L. 


Melting and Solidifying Points of Fats and of their Mixtures. 
By A. Terrem (Bull. Soc. Chim. [3], 3, 195—200).—The author 
considers that the solidifying point of a fat,as determined by the slow 
cooling of the melted substance on an enlarged thermometer bulb, 
should alone be recognised as a test of purity. This point is always 
from 4—5° below the melting point. He describes a thermometer 
adapted for this purpose, and gives a very eomplete table, which 
indicates the melting, clouding, and solidifying temperatures of the 
principal fats, and of their mixtures with other fatty substances. 

T. G. N. 

Analysis of Fats. By H. Noerpiincer (Zeit. anal. Chem., 29, 
6—13).—Attention is called to the importance of estimating the free 
fatty acids in oils, and in articles of food containing fatty constituents, 
as the freshness and quality of the substances. are closely connected 
with the amount of free acid present. To secure uniformity, all 
results are stated as oleic acid. The following table shows the mean 
percentage of fat and free fatty acid in various seeds :— 


100 parts of seed contain 

100 parts of 

fat contain 

Free fatty free fatty acid. 
an Total fat. 


37 “75 
41°22 
46°90 


Turnip (Brassica rapa)....seeeeess 
Colza (B. campestris) 

Poppy (Papaver somniferum)....... 
Earth-nut (Arachis hypogaea) 
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46°09 

4°43 
51°59 
46 °32 
49°16 
67°40 


Castor (Ricinus communis) 
Palm kernel (Elais guinensis) ...... 
Cocoa-nut (Cocos nucifera) ......4. 
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In pressing oil from seeds, the free fatty acids are not obtained 
part passu with the neutral oils. For instance, 100 parts of poppy 
seed containing 46°9 parts of oil, of which 3:2 parts are free acid, will 
yield on first pressure 39 parts of oil containing 0°75 part of acid, on 
second pressure 2°5 parts of oil containing 0°38 part of acid, and will 
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leave in the cake 5:4 parts of oil, of which 2°07 are acid. The follow- 
ing table gives the oil and free acid in the residue left after press- 
ing :— 


100 parts of cake contain 


100 parts of the 
oil contain free 


Free fatty acid. Total fat. fatty acid. 


Min. | Mean. q in. | Mean.} Max. in. |Mean. 


Rape cake ..... 
Poppy cake 
Earth-nut cake . 
Sesame cake .... 
Palm kernel cuke 
Extracted palm 
kernel meal... 
Cocoa-nut cake.. 
Linseed cake.... 
Colza cake ..... 


“93 ‘67 | 8°81 |13-23| 8-39| 10-55 
36 9 63 |:70°70 | 43-70 | 58 “89 
7°65 |39°42| 6°45|18 -62 
15°44 | 58°62 | 20°24 | 40-29 
10°39 | 26-21] 6°28 | 14-28 
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18°68 | — 8°29 
13°11 | 13°88 ‘ 10°51 
8°81 | 15°50 » 9°75 
6°53 | 28°72 ‘ 20°07 
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The fact that in the extracted palm-kernel meal the residual oil 
contains the same percentage of acid as the oil in the original seed, 
shows that the solvents used (carbon bisulphide or petroleum) exert 
no selective action, and this may serve as a means of distinguishing 
extracted from expressed oil, as well as the residual cake from the 
respective methods. In various specimens of deteriorated oil-cake 
(palm kernel and cocoa-nut), the free acid in the residual oil ranged 
from 17 per cent. to the whole. M. J. S. 


Detection of Cotton-seed Oil in Fats and in Olive Oil. By 
T. Leong (Gazzetta, 19, 355—357).—The author finds that 75 per 
cent. of the samples of lard analysed by him contain cotton-seed oil. 
This substance may be detected by adding a few c.c. of a 1 per cent. 
solution of silver nitrate in alcohol acidified with 0°5 per cent. of 
nitric acid, to a fewc.c. of the lard, and heating on the water-bath for 
5 to 6 minutes. If cotton-seed oil is present, a brownish-yellow ring 
is formed at the surface of separation of the two liquids. This 
reaction is sufficiently delicate to detect the presence of 5 per cent. of 
cotton-seed oil in lard. It may be used for the detection of this im- 
purity in olive oil, in which case it is, however, preferable to heat for 
10—12 minutes. The yellow ring is not given by other oils, although 
occasionally a white ring is observed which changes to green on pro- 
longed heating. S. B. A. A. 


Note.—This test has since been superseded by better methods. 
Estimation of Fat in Feeding Stuffs. By H. J. Parrersoy 


(Amer. Chem. J., 12, 261—265).—The use of animal charcoal is 
recommended to remove the water, soluble acids, &c., with which 
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the fats and oils obtained by extracting food stuffs with ether are 
more or less contaminated. In the percolator-tube of the extraction 
apparatus is placed first some pure animal charcoal, then a plug of 
cotton, then the substance to be extracted, and finally another plug 
of cotton. The latter plug distributes the ether in a uniform stream 
over the substance, and prevents the latter from crawling up the 
sides of the percolator; the first plug prevents the fat coming in 
contact with the charcoal before it is thoroughly in solution. With 
grains and meals, 1 gram of charcoal per gram of substance was used ; 
with hay, fodders, &c.,2 grams. A set of experiments made with 
pure fats showed that there was no loss in passing ethereal solutions of 
these through animal charcoal, and another set made upon various 
food stuffs showed that the method always gave lower, often much 
lower, results than the usual method, and that therefore the oil 
obtained by the latter method is more or less impure. C. F. B. 


Estimation of Urea. By D. B. Dorr (J. Pharm. Trans. [3], 20, 
793).—In the estimation of urea by measurement of the volume of 
nitrogen evolved, calcium hypochlorite is as trustworthy a reagent as 
sodium hypobromite, and the former has the advantages of being 
more easily and conveniently prepared (by mixing 1 part of bleaching 
powder with 3 parts of water and filtering) ; of keeping for a con- 
siderable time, whilst the hypobromite rapidly deteriorates ; and of 
being cheaper. R. R. 


Volumetric Estimation of Tannin. By E. Guennz (Compt. 
rend., 110, 532—534).—When a solution of tannin is added to a 
boiling solution of tartar emetic mixed with certain coal tar 
colours, antimony tannate is precipitated, and carries down the 
colouring matter in the form of a true “lake.” After a sufficient 
quantity of the tannin has been added, the liquid above the precipi- 
tate becomes quite colourless. Dilution of the solutions is without 
influence on the results, and a given quantity of antimony tannate 
always carries down the same quantity of colouring matter. Gallic 
acid also does not interfere. 

Green dyes only are suitable, and Poirrier’s green 4JE. gives very 
good results. 12 grams of tartar emetic and 1 gram of the dye are 
dissolved separately in water, and the solutions are mixed, filtered, 
and made up to 1000 c.c. This liquid is standardised by means of a 
solution of 5 to 6 grams of pure tannin in a litre of water mixed with 
a small quantity of thymol to prevent the development of mould. 

A measured volume of the antimony solution is heated to boiling, 
and the tannin solution is added from a burette, at first in cubic 
centimetres at a time, and afterwards in drops, the liquid being 
boiled after each addition. The precipitate settles readily, and the 
end reaction is easily perceived. 

If the solution is standardised with tannin from nut-galls, the re- 
sults with all other extracts will be expressed in terms of this tannin. 

C. H. B. 

Estimation of the Indigo in Dyed Fabrics. By A. Renarp 

(Zeit. anal. Chem., 29, 97; from Mon. sci., 28, 1444).—A solution of 
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sodium hyposulphite is prepared from one of sodium hydrogen snl- 
phite of 35° Baumé, and 100 c.c. of it is mixed with 100 c.c. of milk 
of lime and 2 litres of water. Of this mixture, 200 c.c. is placed 
in a flask containing 10 grams of the dyed stuff, and warmed to 
60—70° while passing a stream of coal gas. When the decolorisation 
is complete, the liquid is rapidly poured into a graduated cylinder, 
and, after cooling, is measured. The indigotin is then precipitated 
by hydrochloric acid, and after 12 hours’ subsidence is collected on an 
asbestos filter, washed, dried, dissolved in 10 c.c. of fuming sul- 
phuric acid, and titrated according to Miiller’s method (Jahresb., 1874, 
1019). M. J. S. 


Reaction of Cholesterin. By — Osnrmiitter (Chem. Centr., 
1890, i, 299—300; from Arch. Physiol., 1889, 556—558).—Several of 
the compounds which cholesterin forms with organic and inorganic 
substances assume characteristic colours during cooling after being 
melted. 

In the propionate the author has found a most characteristic and 
delicate means of detecting cholesterin, the colours which this sub- 
stance assumes during the process of cooling being intense and dis- 
tinct, and also are of longer duration than are many of the other 
cholesterin reactions. 

10 grams of cholesterin is melted with 5 grams of propionic anhy- 
dride. The propionate, C.H,,;COOC.,H,s, crystallises in rhombic plates 
resembling cholesterin, and as the substance cools it gradually 
assumes the colours violet, blue, green, dark-green, orange, carmine, 
and finally copper-red. The deep blue and the green especially remain 
a considerable time. If suddenly cooled, the substance assumes the 
copper-red colour, which also remains a considerable time. If the 
substance in a flask be melted in warm glycerol solution at 98°, it 
assumes the blue colour. The colours are seen by reflected light; if 
viewed by transmitted light, the complementary colours are observed. 
Examined under the polarising microscope with transmitted light, 
the melted substance becomes first blue-green, then greyish-blue, 
followed by light-blue, a constant motion being observed; then sud- 
denly it remains stationary, and groups of crystals in spheroid form 
appear, which, under crossed Nicols, show the black cross indicative of 
doubly refracting crystals. The mass becomes again set in metion, 
the crosses vanish and it assumes a wine-yellow colour mixed with red, 
then a violet, blue, light-green, dark-green colour is observed; the 
last suddenly disappears, and again aggregates of doubly refractive 
crystals appear which are much larger than the first. 

In applying the test for the detection of cholesterin, the latter is 
separated as far as possible from other substances ; a small quantity 
is then melted carefully with two or three drops of, propionic anhy- 
dride. By suddenly cooling, a lustrous fatty mass is obtained, and if 
a small portion of this is melted on a glass rod and held against a 
dark background, the colour reactions are readily observed. 


J. W. L. 


General and Physical Chemistry. 


Effect of the Spectrum on the Haloid Salts of Silver. By 
W. ve W. Asney and G. S. Epwarps (Proc. Roy. Soc., 4'7, 249—275). 
—This paper gives an account of the method employed to measure 
the relative sensitiveness of a photographic plate to the different 
parts of the spectrum. The density of the deposit at any spot is 
ascertained by allowing a beam from a constant light-source to pass 
throngh the plate, and cast the shadow of a rod on a screen in such 
a manner that it falls exactly alongside another shadow of the same 
rod cast by a second constant lamp. The intensity of the beam 
which has passed through the plate is reduced by varying the size of 
sectors cut out of a rotating disc placed in its path, until the two 
shadows are of the same degree of darkness. From the time of ex- 
posure of the different parts of the plate, and the opening of the 
sectors, the relative sensitiveness can be calculated. Collodion and 
gelatin plates of the different silver haloids, both separate and mixed, 
were examined, and the results are given in numerous tables and 
curves. Plates dyed with cyanin and erythrosin were also in- 
vestigated. J. W. 


Polarisation of Electrodes. By L. Porncarfé (Compt. rend., 110, 
950—951).—The maximum polarisation which metallic plates can 
acquire when plunged into an electrolyte varies with the temperature, 
and, if the electrolyte is a fused salt, can be followed through a some- 
what wide interval. Maximum polarisation is attained most quickly 
when the electrodes are short, slender wires. 

With silver electrodes in fused sodium nitrate, the E.M.F. of 
polarisation is 0°33 volt at 330°, but it falls to 0°i volt at 440°, and 
tends towards zero as the temperature rises to 470°, the point at 
which the salt begins to decompose. Similar experiments with 
potassium and ammonium nitrates, potassium and sodium chlorates, 
and mixtures of nitrates which decompose at different temperatures 
prove that the polarisation of silver electrodes is nil at the tempera- 
ture at which the electrolyte decomposes. The same result is ob- 
tained with electrodes of iron or of gold. These results are analogous 
to Bouty’s observation that in concentrated nitric acid, which is 
easily decomposed, the polarisation of platinum electrodes is very 
slight. 

If it is assumed that the maximum polarisation is equivalent to or 
higher than the energy used up in the electrolytic decomposition, it 
follows that a rise of temperature tends to dissociate the electrolyte 
into its ions, and if the actual products of decomposition are not the 
ions, they are produced from the latter by secondary changes. Heat 
in fact gives rise to a dissociation similar to that which Arrhenius 
‘supposes to take place in dilute solutions. C. H. B. 

VOL. LVIII. 3 r 
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Thermochemistry of Hydroxylamine. By Berruetot and 
Anprt (Compt. rend., 110, 830—836).—Hydroxylamine nitrate was 
prepared by Kahlbaum in crystals which melt at about 48° and 
readily remain in superfusion. They are very soluble in water and 
very hygroscopic; heat of dissolution at 11:3 = —593 Cal. Decom- 
position by means of sodium hydroxide showed that the heat of 
neutralisation of hydroxylamine by nitric acid is +9°2 Cal. 

The salt was mixed with naphthalene and burnt in the calorimetric 
bomb ; the heat of combustion for 1 gram is 535°5 cal., and hence 
the molecular heat of combustion at constant volume is +51°41 Cal., 
and at constant pressure +50°29 Cal. The heat of formation in 
dilute solution from the constituent gases is + 23°8 Cal. 

The following table gives the heats of formation of ammonia and 
hydroxylamine from their constituents, and the heats of formation of 
their dissolved salts from the acid and the gaseous constituents of the 
base. 


Hydroxylamine .... +238 Cal. Ammonia.... +210 Cal. 
Hydroxm. nitrate... +330 ,, Am. nitrate... +33°4 ,, 
chloride. +33°0 ,, » chloride. +33°4 ,, 

» sulphate. +2x346Cal. ,, sulphate. +2x35°5 Cal. 


The heats of formation of the two bases and their corresponding 
salts are very nearly identical. The heat of formation of hydroxyl- 
amine is slightly higher than that of ammonia, but in the case of the 
salts the order is reversed, ammonia having a decidedly higher heat 
of neutralisation than hydroxylamine. It follows that the conversion 
of ammonia into hydroxylamine cannot be regarded as oxidation in 
the proper sense of the word, nor is it a change analogous to the 
formation of an alcohol or an aldehyde from a hydrocarbon. The 
formation of hydroxylamine from nitric oxide is accompanied by the 
development of +45°4 Cal. The reduction of the nitro-group to 
hydroxylamine develops much less heat than its reduction to the 
amido-group, the difference being nearly equal to the heat of formation 
of water. Decomposition of hydroxylamine by potassium hydroxide 
with formation of water and ammonia develops +52°2 Cal.; decom- 
position by concentrated ammonia, with liberation of dissolved 
nitrous oxide, develops +45°0 Cal., or if the nitrous oxide escapes as 
gas +436 Cal. Simple decomposition of the hydroxylamine into 
nitrogen, hydrogen, and water is accompanied by the development of 
+45°2 Cal., and hence the energetic reducing action of the base. 

The decomposition of the nitrate by heat develops +50°3 Cal. if 
the water is liquid and 30°9 Cal. if the water is gaseous. It follows 
that the decomposition, like that of ammonium nitrate, may become 
explosive. As with other explosives, decomposition may take place 
in several different ways, according to circumstances. 

The oxidation of hydroxylamine to water and nitrogen or an oxide 
of nitrogen corresponds to the following thermal disturbances :— 
nitrogen + 79°7 Cal., nitrous oxide +69°4 Cal., nitric oxide +58°1 Cal., 
nitrous anhydride +75°5 Cal., nitrogen peroxide +77°1 Cal., and 
nitric anhydride +95°0 Cal. The development per atom of oxygen 
(16 grams) in each case is +159°4, +69°4, +38°8, +37°8, +30°8, and 


” 
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+31°6 respectively. Its conversion into ammonia and water by the 
action of hydrogen develops +66°2 Cal. 


Preparation and Heat of Formation of Mono-sodium 
Erythroxide. By pe Forcranp (Compt. rend., 110, 859—862.—The 
action of one equivalent of sodium hydroxide in dilute solution on a 
solution of erythrol at 13° develops +0°69 Cal., a number higher than 
the corresponding value for glycerol (+0°37), and still higher than 
that for glycol (+0°28), but lower than that for mannitol (+1°08). 
It follows that the energy of the alcoholic function increases with the 
number of hydroxyl-groups. 122 grams of pure dry erythrol was 
dissolved in 800 c.c. of methyl alcohol, which is its best solvent, the 
boiling solution was mixed with a solution of 23 grams of sodium in 
300—350 e.c. of methyl alcohol, and the mixture boiled for five or six 
hours in a flask with a reflux condenser. The alcohol was afterwards 
distilled off in a current of dry hydrogen, and the crystals dried on 
porous plates out of contact with air. When heated at 115°, they 
lose 18°01 per cent., which corresponds with 1 molecule of methyl 
alcohol. 

Monosodium erythroxide is obtained in this way as a very hygro- 
scopic white powder; heat of dissolution at 13° + 0:89 Cal. From 
this result it follows that— 


C.,H.O, solid + 4Na,0 solid = $H,0 solid 

+ C,H,NaO, solid develops + 22°815 Cal. 
CH yO, solid + NaOH solid = H,0 solid 

+ C,H,NaO, solid ” +5°81 ” 
CyHwO, solid + Na solid = 

C,H,NaO, solid ” + 37°70 ” 


Comparison of these numbers with the corresponding values for 
glycerol shows that whilst in solution the acidic function of erythrol 
is more energetic than that of glycerol, in the solid state the reverse 
seems to be the case. The anomaly is however only apparent, and is 
due to the fact that the physical condition of the solid erythrol is not 
comparable with that of the liquid glycerol. Analogy indicates that 


the heat of fusion of erythrol is not less than —10 Cal. 
C. H. B. 


Action of Erythrol on Alkali Alkyl-oxides. By pe Forcranp 
(Compt. rend., 110, 904—907).—The action of sodium methoxide on 
erythrol (preceding abstract) yields a compound C,H,0,Na,MeOH, 
which loses methyl alcohol at 140°. The action of sodium ethoxide 
on erythrol in presence of ethyl alcohol yields the compound 
EtONa,C,H,0,, or if ethy) alcohol is present in large excess, the 
compound EtONa,C,H»0,,2EtOH. Both these compounds can be 
heated for several hours at 150° without undergoing any altera- 
tion, and hence, in all probability, have the constitution given. This 
view is confirmed by thermochemical measurements. Heats of dis- 
solution at 13°, C,H,O,Na,MeOH = +0°89 Cal; EtONa,C,H,,O, = 
—1:94 Cal. ; EtONa,C,H,O,,2EtOH = —5°10 Cal. —- 

“T 
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C,H,O,Na_ solid + MeOH liquid 

C,H,O,Na,MeOH solid ....... develops +0°81 Cal. 
EtONa solid + C,H yO, 

EtONa,C,H,O, solid .. . +10°80 ,, 
EtONa,C,H,.O, solid + 2EtOH liquid 

EtONa,C,H,.O,,2EtOH solid - + 8°24 = 
EtONa,2EtOH solid + C,H »O, solid 

EtONa,C,H,,0,,2EtOH solid ” +1017 ,, 


Asa rule, the heat of combination of ethyl alcohol with metallic 
alkyl-oxides is 1 Cal. less than for the corresponding combination of 
methyl alcohol, and it would follow that the combination of ethyl 
alcohol with sodium erythroxide would be endothermic. This result 
explains the non-formation of the compound C,H,O,Na,EtOH, and 
also why the erythroxide is not formed in the solution in ethyl alcohol. 


C. H. B. 


Heats of Combustion and Formation of Nitrogenous Com- 
pounds derived from Albuminoids. By Berruetor and Anpré 
(Compt. rend., 110, 884—889).—T'he combustions were made in 
compressed oxygen in the calorimetric bomb. 


Molecular heat of com- 


bustion. 
a Heat of 


forma- 
tion. 


Constant | Constant 
volume. pressure. 


i a Cal. Cal. 

Glycollamine ....... A ‘ 126 ‘2 +11°8 
Alanine ‘ 389 ° ; 135 ‘2 +2°8 
Leucine ......+++6- , : 158 *4 —20°4 
Asparagine ........ : ; 205 °1 +1°9 
Aspartic acid....... : § 231 °9 +332 
Tyrosine 5 ‘ 156 °4 + 50°0 
Hippuric acid ‘ P 145 °6 +60°7 
Urea cerscccccceens 80°8 —11°8 
Uric acid ......++++ 148°1 +37 °0 


The heats of formation of urea and uric acid are given for com- 
parison. The last column gives the differences between the actual 
heats of combustion and those calculated from the composition by 
Dulong’s method. In all cases except urea and leucine the actual 
values are higher than the calculated values, and in some instances 
the differences are very considerable. 

In the following table, the total heat of combustion is compared 
with the heat of combustion of the various compounds, the nitrogen 
being supposed to be eliminated in the form of urea, the heat of dis- 
solution of which approximately compensates for the heat of dissolution 
of the original compound and the heat of dissolution of the carbonic 
anhydride. These conditions closely resemble those actually existing 
in the living organism. 
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Compounds, 


Compounds, 
dissolved. 


Complete 
combustion. 


Deficit, 
dissolved. 


Glycollamine .. 
Alanine ...... 
Leucine ...... 
Tyrosine 

Asparagine.... 
Aspartic acid .. 
Hippuric acid. . 
Unie acid 


+ 167°3 
+327 °5 
+811 °2 
+942°6 
+314°4 
+330°7 
+982°8 
+ 175°8 


234°9 
389° 2 
855°9 
1071°2 
448°1 
386 8 
1012°9 
461°4 


The heat developed under these conditions is very considerably 
lower than the heat of complete combustion, and it is evident that 
urea plays a very important part in connection with animal heat, 
since 80 to 85 per cent. of the nitrogen is eliminated in this form. 
If the nitrogen is eliminated in the form of uric acid, the deficit is 
115°2 Cal. per 14 grams, or 122-0 Cal. if the carbonic anhydride is 
in solution ; if the nitrogen is eliminated as hippuric acid, the deficit 
is 1012°9 Cal. per i4 grams. In the case of herbivora, it follows that 
there would be a very considerable thermal deficit, if there were not 
compensation in the form of liberation of free nitrogen in the intes- 
tine. The high deficit in the case of uric acid explains to some 
extent the effect of excessive feeding on its production, and the 
characteristic physiological and pathological perturbations which 
accompany its formation. C. H. B. 


Heats of Combustion of the Chief Nitrogenous Compounds 
in Living Organisms, and their Relation to Animal Heat. 
By Bertuetor and Anpr& (Compt. rend., 110, 925—934).—The heats 
of combustion were determined by means of the calorimetric bomb. 
In the table (p. 938), column | contains the heats of combustion of 
1 gram at constant pressure; column 2 the heat of combustion of the 
quantity which contains 1 gram of carbon; column 3 the heat of 
combustion if 1 gram of the nitrogen is eliminated in the form of 
urea, and column 4 the heat of combustion of the quantity which 
contains 1 gram of carbon, the nitrogen being eliminated as urea. 

The table (p. 938) gives the percentage composition of the various 
preparations. 

The albumin was purified, and dried at 100°; the fibrin was treated 
with ether and dried at 115°; the muscular flesh was washed with 
alcohol, then with ether, and dried at 115°; the hemoglobin was 
prepared from the horse, and was dried at 115°; the casein, ossein, 
and chrondrin were dried at 115°; the vitellin was dried in a vacuum 
at the ordinary temperature; the yolk of egg was hard-boiled and 
dried in a vacuum at the ordinary temperature, but was subjected to 
no other treatment; the vegetable fibrin was extracted with alcohol 
and ether and dried at 115°; the isinglass, fibroin,and wool were washed 
with ether and dried at 115°; the chitin was purified; the tunicin 
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was prepared from Ascidians and treated with alkalis and acids, and 
thesw two substances and the gluten were dried at 115°. 


Muscular flesh 

Hemoglobin. ........ +. +--+ +++ 
i errr rrrc rT Te Te 
Ossefn ..... 

Chondrin (calf ). 


ee eevee 


Vegetable fibrin. . 

Crude gluten .. 
Isinglass............ Vctwnge-us 
Bibroin 2... cc cccccccccccccccecs 
Wool cece cccccccccccces 
Chitin... 02 cc cccccccsces 
TUmicin 2200 cececccecccccccecs 


Cc. 


— 
D2 DD DATA S STAT AT ATT AID 7 


24°15 
23 -28 
19°54 
17 “62 
24°01 
24 60 
23-93 
22-27 
12°53 
20°11 
20-30 
25°54 
27°41 
20°97 
88°50 
1°88 45°33, 
| 


Diam .06 oeccce cece 00) RTE 
POR cove cesecsecccccses | On’ ie 
BREED ons cicccececcccess[ Oe On 
Hemoglobin ............| 55°51! 
QaseiM... oc cececececcocce| 50°S1 
CERES. cc cc ce cccscecece | 00°10 
Chondrin 50°89 
Vitellin 2. 2000 cc cccccece| Ol 80 
Yolk of egg ..... 2.022200) 67°41 
Vegetable fibrin..........| 53°71 
Crude gluten ........++0./55°11 
Isinglass ..........++0.+-| 48°53 
i 48°09 
- | 50°16 
ee 46 *82 
TUMICI ccc cccccccecccs | 40 OO 


negligible 
0°64 


@ we 


0°29 
6°35 
negligible 


no 
s| eal || 


oorrS 
C2 02 OD > Pp 
OSH 


QaIdHedarwonw ae Saad 
Sangean saseessess 
SCWOSORRrORNOR RR Re 


f=) 
14] 
oS 
Oo 
_ 
us 


The average heat of combustion of the albuminoids which can 
serve as foods is 5691 cal. for 1 gram, and 10,870 cal. for the quantity 
which contains 1 gram of carbon. The loss of heat resulting from 
elimination of the nitrogen in the form of urea is 16 per cent. The 
mean heat of combustion of the carbohydrates is 9470 cal. for the 
quantity containing 1 gram of carbon, but the value for 1 gram 
varies with the degree of hydration. ‘It is about one-fifth greater 
than the heat of combustion of the carbon which is present, and this 
reserve of energy is the source of the heat developed during many 
fermentations. In the case of fats, the heat of combustion per gram 
of carbon is 12,200 to 12,500 cal., the magnitude of this number 
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being due to the small percentage of oxygen which the compounds 
contain. On the other hand, they require a large amount of oxygen 
for complete combustion. In the case of the albuminoids, about one- 
sixth of the total possible heat is not available, because the nitrogen 
is eliminated from the living organism in the form of urea; in the 
case of the fats and carbohydrates, the whole of the heat of combustion 
is available, provided that the organism is healthy and completely 
burns the food supplied. 

When an organism is enfeebled, and is unable to burn completely 
the food which is introduced into it, various evil results follow. Fats 
are deposited in the form of adipose tissue, encumbering the muscles 
and other organs, and although they possess the highest heat-producing 
power, they are the first of the food-stuffs to cease to furnish their 
energy to an enfeebled organism. Incomplete combustion of carbo- 
hydrates results in a reduction of the quantity of animal heat, and 
appears to be connected with a pathological condition of certain 
special organs. Incomplete oxidation of nitrogenuus compounds 
results in the elimination, chiefly through the kidneys, of unaltered 
albumin in severe cases, and of products of incomplete combustion, 
such as uric acid, in other cases, but the diffusion of such products 
in the organism is accompanied by serious perturbations. 

C. H. B. 


Thermochemistry of Wool and Cotton. By L. Vianon (Compt. 
rend., 110, 9099 —910).—The heat developed by the action of normal 
solutions upon 100 grams of unbleached wool at 11—12°is as follows :— 


KOH. NaOH. HCl. H,SO,. 
115 0°95 0°99 Cal. 
1:10 1:00 1:05 Cal. 


The rise of temperature ceases after about five minutes. In the 
case of cotton the development of heat is slower, but the rise of tem- 
perature ceases at the end of seven or eight minutes. The heat 
developed per 1U0 grams of cotton is as follows :— 


KOH. NaOH. HCl. H,S0,. 
Cotton, unbleached. 1:30 1°05 0°65 0°60 Cal. 
Cotton, bleached .,. 2°27 2°20 0°65 0°58 Cal. 


The greater development of heat by the action of alkalis on 
bleached cotton is probably due to the presence of oxycellulose, which 
has been formed in the process of bleaching. -C. H. B. 


New Apparatus for Determining Melting Points. By A. C. 
Curistomanos (Ber., 23, 1093—1096).—The apparatus shown in the 
diagram (p. 940) has been devised by the author for ensuring a more 
correct determination of the melting point of substances. 

The cylindrical vessel (A), which is 12 cm. in height and 6 cm. in 
diameter, is heated on a sand-bath or in an air-bath, and is provided 
with two apertures; a thermometer (C) and a platinum wire (f) 
pass through a cork fitting into one of the apertures, whilst the 
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other (e) is conical and fluted, and serves for the reception of a drawn- 


out test-tube (B). The vessel (A) is filled with pure mercury to such 
a depth that the point (b) of the test-tube is about 2 cm. below the 


(;) 
Hi 


D 
4 


u 


ri 
| 


surface (20) of the metal. The substance is introduced, in a melted 
condition, into the point (b), so that it forms a layer of from 0°5 to 
15 cm. in length, and when it has completely solidified again the 
test-tube is placed in position and the space (ac) immediately above 
the substance filled with mercury, into which dips the platinum wire 
(d). On applying heat, the mercury in (A) is uniformly heated 
throughout its whole mass, so that the thermometer and the sub- 
stance are always at the same temperature; the moment the substance 
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melts, the two mercury columns come into contact, the circuit is 
completed, the bell (D) rings, and the temperature is noted. 
F. S. K. 


Boiling Points of Substances are a Function of their 
Chemical Nature. By M. Witpermayn (Ber., 23, 1254—1264).—In 
any homologous series of organic compounds, the relation between the 
boiling point (in absolute temperature) under a pressure of M mm., 
and that under a pressure of N mm. is one and the same for all mem- 
bers of the series. This law has been tested in a number of cases for 
wide limits of pressure (12 to 1500 mm.) and found correct. It may 
be expressed in the following manner— 


i 
TaP TOP TcP  ’ 


where a, b, and ¢ represent different members of any homologous 
series, p the lower, and P the higher limit of pressure. From the 
above it also follows that Tap : Tbp = TaP : TbP, or that the ratio of 
the boiling points of two substances belonging to the same homologous 
series is the same for all pressures. 

The above law does not hold, however, for members of the same 
series which differ in chemical nature or in the mode of arrangement 
of the atoms in the molecule, and, therefore, is not applicable to the 
various isomerides of the higher members of a homologous series. 
The value of D is also found to vary from one series to another, the 
author having determined the values of T12 mm. / T760 mm. for 150 
different substances, and found the variation to be from 0°73 to 0°79. 
From this it follows that the change in the boiling point of a sab- 
stance with change of pressure is dependent on the nature of the 
elements composing that substance, as also on their number and mode 
of arrangement in the molecule, and hence is a function of the 
chemical nature of any compound. 


Solution Compounds. By G. Gore (Chem. News, 61,172—174). 
—The author has measured, using zinc-platinum couples, the voltaic 
energy of numerous aqueous solutivns containing various proportions 
of all kinds of soluble elements, alkaline, neutral, and acid salts and 
acids, and has in all cases obtained evidence of combination by the 
reduction of voltaic energy. The author gives the average available 
voltaic energy of the ingredients used in the various solutions, and 
also the loss of voltaic energy which takes place when two of these 
substances are in the same solution, in proportions representing the 
formule of each solution compound. 

The author considers that the results obtained illustrate the fact 
“that all kinds of chemical substances, when in neutral solution, 
unite with each other indiscriminately, and irrespective of the 
chemical nature of the substances.”’ D. A. L. 


Sealing Tubes under Pressure. By A. Ricnarpson (Chem. 
News, 61, 255).—The following device serves for sealing tubes after 
gases have been admitted to them under pressure. The tube 


942 ABSTRACTS OF CHEMICAL PAPERS. 


terminates in a 7 -piece, the lateral tube of which is constricted at 
places, and provided near the joint with a plug ground into a contrac- 
tion of the tube, so that it acts as a valve opening inwards, yielding to 
the admission of gas under pressure, but closing firmly under internal 
pressure, and so permits of the sealing of the tube at a point further 
removed from the joint. D. A. L. 


Inorganic Chemistry. 


Spontaneously Inflammable Hydrogen Phosphide. By L. 
GatreRMANN and W. Haussxyecut (Ber., 23, 1174—1190).—In order 
to obtain more accurate details as to the composition and properties 
of the liquid hydrogen phosphide obtained by Thénard in 1845, the 
authors have prepared this substance in considerable quantities, and 
subjected it to a close examination. The method of preparation 
adopted was that originally employed by Thénard, namely, the action 
of calcium phosphide on water. To obtain the calcium phosphide, a 
strong iron tube sufficiently wide to allow of the easy passage of a 
stick of phosphorus was fixed vertically in a large Hessian crucible, 
filled with ordinary lime, broken into pieces about the size of a hazel- 
nut. The iron tube should end 2 cm. above the bottom of the 
crucible, and have a wide glass tube attached to the upper portion, in 
order to prevent the mouth becoming too hot. The crucible is then 
covered, and placed in a suitable coke furnace, heated to a moderate 
red heat, and phosphorus, in pieces weighing about 15 grams, thrown 
into the tube. The process is continued until the burning of the 
phosphorus from the crucible opening becomes continuous. The 
calcium phosphide is thus obtained as a hard, dark mass, which 
frequently shows iridescent surface colours, and must be at once 
placed in a well-closed bottle. 

The decomposition of the calcium phosphide is carried out ina 
large, three-necked Woulffe’s bottle. In the centre neck is placed a 
wide glass tube, dipping under the surface of the water, for the 
introduction of the phosphide; in the second is placed a tube, like- 
wise dipping under the surface of the water, connected with an 
apparatus evolving hydrogen; whilst in the third is placed an exit 
tube connected with the condenser. The latter consists of a tube 
narrowed towards the bottom, the inlet and outlet tubes of which 
only come slightly below the cork, and are cut off obliquely. It is 
placed in a deep vessel of water containing sufficient ice at the top to 
keep the temperature at 0°. As soon as the air is driven out of the 
apparatus by the hydrogen, the Woulffe’s bottle, which should contain 
14 litres of water, is carefully heated in a water-bath until the latter 
has a temperature of 60°, and the calcium phosphide, broken into 
pieces the size of a pea, added in portions of about 2 grams. It is 
preferable to proceed at such a rate that 50 grams are added in 
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15 to 20min. After a quarter of that amount has been added, the 
condensation commences, and the liquid collects in the narrow portion 
of the condenser. The gases which pass. off still contain considerable 
quantities of the liquid phosphide, and if passed through a flask 
containing hydrochloric acid, may be converted into solid hydroger 
phosphide, while the gaseous hydrogen phosphide passes off, and 
may be collected over water. Care must be taken in this case that 
the tubes do not get blocked by the deposition of the solid compound. 
From 1—2 e.c. of the liquid phosphide is obtained in a successful 
operation for every 50 grams of calcium phosphide employed. 

In order to obtain a weighed quantity of the substance for analysis, 
a small bulb-tube with a narrow neck is blown on the condenser 
previous to its being used, and when the liquid has been collected, a 
sufficient amount passed into this bulb-tube by inclining the con- 
denser, and the narrow neck of the former then carefully sealed. It 
was not found possible to estimate the phosphorus directly, but the 
hydrogen was readily estimated by burning the substance in a tube 
nearly filled with lead chromate, through which a current of dry 
carbonic anhydride was passed, the water formed being absorbed as 
usual by a calcium chloride tube. The quantity of the latter agreed 
well with the empirical formula PH). 

Thénard drew his conclusions as to the composition of the liquid 
from the fact that it decomposed in sunlight, with formation of solid 
and gaseous hydrogen phosphide, the amount of the former obtained 
being about 38 per cent. The authors have repeated this experiment, 
the liquid being collected in a bulb-tube to the neck of which a small 
capillary tube drawn out to a point was horizontally attached. ‘The 
weighed tube, after breaking off the capillary, was exposed to bright 
sunlight, and in 36 hours was completely converted into the solid 
phosphide, the amount of which was found to be 38°33 per cent. In 
a second experiment, the gaseous hydrogen phosphide evolved was 
collected over mercury and measured, the liquid being both exposed 
to light and heated. The quantity found was 61°28. These quantities 
agree well with Thénard’s equation, 5PH, = 3PH; + P-2H, and form, 
therefore, a further confirmation of the empirical formula PH, — 

The sealed tubes containing the liquid phosphide must not be kept 
for any length of time, as the decomposition commences immediately, 
and, after a time, the pressure becomes so great that the tubes 
explode with an exceptionally loud report. No deposition of the solid 
takes place for some time, but the liquid becomes yellow, whence it 
would appear that solid hydrogen phosphide is soluble in liquid 
phosphide. 

Attempts were made to obtain the vapour-density of the liquid 
without success, the substance being in all cases decomposed. ‘The 
comparison of the physical properties of the liquid and gaseous 
compounds makes the formula PH, improbable, and the authors, 
therefore, regard the formula P,H, as preferable. The boiling point 
was found to be 57—58° under 735 mm. pressure, no residue 
remaining, provided the temperature of the heating bath does not 
rise above 80°, but the distilled compound is even more unstable than 
the original substance. The specific gravity of the liquid was found 
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in two cases to be 1°016 and 1-007, and is, therefore, slightly greater 
than that of water. 

Unsuccessful attempts have also been made to obtain compounds of 
liquid hydrogen phosphide with aldehydes and ketones similar to 
those yielded by hydrazine. H. G. C, 


Carbon Tetrafluoride. By H. Moissan (Compt. rend., 110, 
951—954; compare Chabrié, this vol., p. 558).—Carbon fluorides are 
gaseous, closely resemble one another in many of their properties, 
and at comparatively low temperatures decompose and polymerise 
easily. Their preparation in a pure state is consequently difficult. 

Carbon tetrafluoride can be obtained by the action of fluorine on 
purified carbon at the ordinary temperature; by passing fluorine into 
gently heated carbon tetrachloride; by passing fluorine heated to 
100° into chloroform; by the action of fluorine on methane; by the 
action of silver fluoride on carbon tetrachloride. 

Silver fluoride is heated at 195—200°, and the vapour of carbon 
tetrachloride is passed over it. The product is passed through a 
serpentine tube cooled to —23°, and is collected over mercury. The 
last traces of vapour of carbon tetrachloride are removed by allowing 
it to remain in contact with fragments of caoutchouc for some time. 
The gas still contains small quantities of a carbon fluoride of higher 
sp. gr., but can be obtained quite pure by agitating with absolute 
alcohol, in which the tetrafluoride is readily soluble, and from which 
it is expelled by heating. Alcohol vapour is finally removed by 
sulphuric acid. The preparation must be conducted in metal 
apparatus; otherwise a mixture of silicon fluoride, carbonic anhydride, 
carbon tetrafluoride, and a carbon fluoride of higher sp. gr. is 
obtained. 

Carbon tetrafluoride has a sp. gr. of 3°09; it liquefies at —15° 
under ordinary pressure, or under 4 atmos. at 20°. It is only slightly 
soluble in water, and is not absorbed by sulphuric acid, aqueous 
potash, or aqueous baryta, but dissolves readily in ether, and especially 
in absolute alcohol. When heated in contact with glass, it yields 
carbonic anhydride and silicon tetrafluoride. When heated with 
sodium, it yields sodium fluoride and carbon, and it dissolves readily 
in alcoholic potash, which gradually converts it into potassium 
fluoride and carbonate. C. H. B. 


Composition of Boiler Scale. By T. B. Srituman (Chem. News, 
61, 258).—An analysis of boiler scale, from a portion of the boiler 
exposed to direct heat, yielded the following numbers per cent. ; the 
water of hydration being determined by igniting the scale, dried at 
100°, in a tube, and collecting the water in a tared calcium-chloride 


tube :— 


SiO, and clay.  Fe:03; Al,O3 CaO. MgO. CO, SO,. 
11°70 2°81 11°62 41°32 6°92 0°96 


Moisture. H,0 (of hydration). Undetermined. 
0°69 21:78 02 
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The numbers show insufficient sulphuric and carbonic acids to 
satisfy the bases, whereas the water of hydration exactly corresponds 
with that required for the unsatisfied magnesium and calcium oxides, 
thus indicating the presence of 13°70 per cent. of calcium hydroxide 
and 56°37 of magnesium hydroxide. This is regarded as the result 
of the decomposition of the scale by heat, and was confirmed by an 
examination of the scale layer by layer, when it was found that the 
portion next to the iron, and nearest the fire, contained only traces of 
carbonic anhydride, but ‘consisted principally of hydroxides ; the inter- 
mediate portion was a mixture of hydroxides and carbonates ; ; whilst 
the upper portion contained carbonates, but not ee” = 

Lead Phosphites and Pyrophosphite. By L. Amar (Compt. 
rend., 110, 901—904).—Normal Lead Phosphite.—This salt is practi- 
cally insoluble in water: Na,HPO, diss. + Pb(NO;), diss. = 
PbHPO,; pptd. + 2NaNO, diss., develops + 0°65 Cal. 

Lead Nitrophosphite—If sodium hydrogen phosphite is‘used instead 
of the normal salt, part of the lead is precipitated as normal 
phosphite, and the liquid becomes acid. In presence of excess of 
lead nitrate, the normal lead phosphite combines with it, and forms a 
nitrophosphite, PobHPO;,Pb(NO3)2, which can be recrystallised from 
dilute (1 : 10) nitric acid. The crystals are stable when exposed to 
air, and do not alter at 1OO—110°. When more strongly heated, the 
salt decomposes explosively, nitrogen oxides being evolved, and a 
white residue being left. In contact with water, the crystals are 
decomposed and become opaque, lead nitrate being dissolved, and the 
normal phosphite left. Lead nitrophosphite is also formed when lead 
phosphite is treated with nitric acid. 

Lead hydrogen phosphite is obtained by dissolving the normal salt 
in a very concentrated solution of phosphorous acid, and separates on 
cooling in fine, transparent crystals which can be dried at 100°, and 
have the composition PbH,(PO;).. When treated with water, they 
become opaque, the normal phosphite being formed, whilst phos- 
phorous acid passes into solution. 

Lead pyrophosphite, PbH.P,0;, is obtained by heating the acid 
phosphite at about 140° ina dry vacuum. In contact with water, it 
remains undissolved, but is gradually converted into the normal 
phosphite and phosphorous acid. The addition of lead nitrate to 
sodium pyrophosphite yields a precipitate of lead nitrophesphite and 
not of the pyrophosphite, a result due to the hydration of the pyro- 
phosphite. The hydration takes place most rapidly in concentrated 
and acid solutions, and, hence, on addition of lead nitrate to the 
sodium pyrophosphite, precipitation of the nitrophosphite begins 
almost immediately, but in very dilute solutions precipitation is very 
slow indeed. This reaction may be utilised to distinguish between 
phosphites and pyrophosphites, since the former give an immediate 
precipitate with lead nitrate in the cold, whilst the latter, in very 
dilute solutions, give no precipitate until boiled. If a phosphite and 
pyrophosphite are mixed, the precipitate which forms in the cold is 
filtered off, and the filtrate is then boiled, when a further precipitate 
shows the presence of a pyrophosphite. C. H. B. 
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The Relation of the Hydrated Sesquioxides to the Salts of 
Iron and Aluminium. By E. A. Scunetngr (Ber., 23, 1349—1354),. 
—Freshly precipitated aluminium hydroxide readily acts on a hot 
concentrated solution of ferric sulphate, and precipitates the whole of 
the iron as a basic salt. The solution of ferric sulphate, as is well 
known, readily dissociates into free acid and a basic salt, and in this 
reaction the aluminium hydroxide unites with the free acid as it is 
formed, and thus accelerates the precipitation. The action likewise 
takes place in the cold. The duration of the reaction has very little 
influence on the amount of alumina dissolved, but the reaction takes 
place more slowly in cold dilute solutions. In hot solutions the con- 
centration is without effect on the result. 

Aluminium hydroxide dissolves quickly and completely in cold 
solutions of normal and basic ferric chloride, aluminium chloride 
being formed, and colloidal ferric hydroxide remaining in solution. 
The latter coagulates immediately on addition of a little sulphuric 
acid. A solution of ferric nitrate behaves in a similar manner. 

Freshly-precipitated ferric hydroxide dissolves in a concentrated 
solution of aluminium sulphate in considerable quantity, forming a 
dark-brown solution which may be evaporated to dryness without 
decomposition, and yields a basic salt on addition of water, having 
the formula SO;,3Fe,0;,3H,0. 

The hydroxide also dissolves in considerable quantity in aluminium 
chloride solution. The undissolved portion, when collected and 
washed, dissolves readily in large quantities of water forming a 
reddish-brown solution, which appears cloudy in reflected light, and 
shows a blue fluorescence. The solution containing the iron and 
aluminium loses most of its iron on addition of a trace of sulphuric 
acid. A solution of aluminium nitrate also takes up the ferric hydr- 
oxide, but in much smaller quantity. 

Aluminium hydroxide may be partially precipitated not only from 
basic but also from acid solutions by means of sulphuric acid, the 
amount precipitated in one experiment being 25°6 per cent. Further, 
aluminium chloride solutions prepared from hydrochloric acid, and 
aluminium hydroxide which has remained for a long time under 
aqueous ammonia, are coagulated to a greater extent by sulphuric 
acid than those prepared from the freshly-precipitated h sxe 

H. G. C. 

Action of Hydrogen Peroxide on Oxygen Compounds of 
Manganese. By A. Gorcev (Compt. rend., 110, 857—859).—It is 
generally believed that when hydrogen peroxide is brought in contact 
with manganese peroxide, the former is rapidly decomposed into water 
and oxygen, whilst the latter remains unaltered. The exact nature 
of the change, however, depends on the conditions. 

Pure crystallised manganese peroxide, obtained by heating man- 
ganous nitrate at 158-—170°, decomposes hydrogen peroxide compara- 
tively slowly, and if the latter is slightly alkaline, the manganese 
peroxide undergoes no change at all. If, however, the hydrogen 
peroxide is slightly acid, the proportion of peroxide in the manganese 
compound may be reduced by several per cents. 

Hydrated manganese peroxide prepared in the cold immediately 
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decomposes hydrogen peroxide, and the former also undergoes 
profound alteration to an extent depending on the proportion of the 
hydrogen peroxide. In one case the action of 1, 2, and 3 equiva- 
lents of hydrogen peroxide containing 4 to 5 vols. of oxygen on 
hydrated manganese peroxide containing 97°5 per cent. of the 
dioxide, reduced the proportion of the latter to 75, 73, and 70 per 
cent. 

It follows that in the estimation of hydrogen peroxide, hydrated 
manganese peroxide should not be used ; and even with the anhydrous 
manganese compound, there is risk of error unless the hydrogen 
peroxide is slightly alkaline. 

The limit at which hydrogen peroxide has no action on manganese 
peroxide is represented by the basic manganite MnO,,2Mn0,3;H,0, 
which can be obtained by the prolonged action of a current of air on 
manganous hydrate suspended in its own mother liquor. Since 
hydrogen peroxide reduces only the oxides above this limit, it would 
seem that the oxidising action of the peroxide on manganous hydr- 
oxide ought to cease at the same point. This, however, is not the 
case; the manganous hydroxide can be oxidised even to a higher 
degree than the acid manganite MnO,,MnO. The decomposition of 
hydrogen peroxide is more rapid in presence of a strong base, and 
the oxidation of the manganese is at first partly determined by the 
influence of the basic function of the manganous hydroxide, assisted 
afterwards by the acid function of the peroxide which is formed. 
The higher oxidation may be regarded as due to the action of nascent 
oxygen. The author has previously shown that in contact with moist 
air the oxide MnO,,2Mn0 is converted into the compound MnO,,MnO. 

C. H. B. 


Compounds of Ammonia with Metallic Permanganates. By 
T. Kross (Bull. Soc. Chim. [3], 3, 508—510; compare Abstr., 1886, 
983). By the action of ammoniacal solutions of copper, zinc, 
cadmium, and nickel sulphates on a saturated solution of potassium 
permanganate at 5—10°, the compounds Cu(MnQ,),,4NH,, 
Zn(MnU,)2,4NH;, Cd(MnQ,).,4NH;, and Ni(MnQ,).,.6NH; + 2H,0 
are obtained. These compounds exist either as minute, dark-violet 
crystals or powders, are very unstable, and explode on percussion, 
evolving ammonia, and leaving finely-divided oxides. They dissolve 
in water to dark-violet solutions which decompose rapidly with separa- 
tion of manganese dioxide. Their solutions in dilute sulphuric acid 
are unstable. T. G. N. 


Liquation of Gold and Platinum Alloys. By E. Marrnuey 
(Proc. Roy. Soc., 47, 180—186).—The author has investigated the 
composition of different parts of alloys containing gold and platinum, 
with or without admixture of copper and silver. He finds in the case 
of cast spheres containing respectively 88 per cent. of gold and 5 of 
platinum, and 70 per cent. of gold and 12 of platinum, that the 
platinum liquates from the gold on cooling, and becomes concentrated 
towards the centre of the spheres. Assays of the outer portions of 
such alloys are thus faulty. The same results were obtained whether 
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the alloy consisted entirely of gold and platinum, or whether it 
contained in addition silver, or copper, or both. J. W. 


Iridium Dioxide. By G. Getsennermmer (Compt. rend., 110, 
855—857).—When potassium iridate is heated to redness in a gold 
crucible for about an hour with 15 times its weight of a mixture of 
potassium chloride and bromide in equivalent proportions, it is almost 
completely transformed into slender, microscopic needles with a very 
high lustre. The product is washed first with water and then with 
aqua regia, and can be dried at 100° or even 150° without decomposi- 
tion. It consists of pure iridium dioxide, and when heated in 
hydrogen yields metallic iridium free from any trace of alkali. 

The dioxide can also be obtained in an amorphous condition by 
heating iridium to bright redness in contact with the air or with 
oxygen. Whether crystallised or amorphous, iridium dioxide which 
has been prepared at a high temperature is not attacked by ordinary 
solvents. 

Hydrated iridium dioxide is obtained (1) by boiling a 30 per cent. 
solution of potassium iridate with a large excess of ammonium 
chloride ; (2) by boiling the blue basic iridate obtained in the pre- 
paration of potassium iridate with excess of ammonium chloride, a 
method which has the disadvantage that any silica, iron, or ruthenium 
present is precipitated at the same time; (3) by heating three parts of 
iridium to redness for 2 or 3 hours in a gold crucible with 10 parts of 
sodium hydroxide and 3 parts of sodium nitrate. The product seems 
to be sodium iridate, but is very unstable, and when boiled with water 


rapidly decomposes, oxygen being evolved and iridium dioxide pre- 
cipitated. The dioxide is rapidly washed with ammonium chloride 
solution and dried at 100°; it is dissolved even by dilute acetic acid. 
A similar result is obtained with barium hydroxide and barium nitrate, 
but the separation of barium carbonate during subsequent operations 
is very inconvenient. C. 


Mineralogical Chemistry. 


Eukairite from Argentine. By R. Orto (Ber., 23, 1039—1041). 
—The author has analysed a mineral obtained from Rioja, in the 
Argentine Republic, and finds it to be identical with eukairite, which 
occurs in small quantities in Smdland, Sweden. The analysis showed 
that the mineral contains an equal number of atoms of silver, copper, 
and selenium, and agreed to a certain extent with Berzelius’ analysis 


of the Swedish mineral. F. S. K. 


Chemical Constitution of Tale. By F. W. Crarke and E. A. 
Scunerer (Ber., 23, 1537—1540).—Tale has usually been regarded 
as a magnesium hydrogen metasilicate, H,.Mg;(SiO;),, but lately Groth 
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has proposed to regard it as a basic pyrosilicate, Mg(Si,0;).(MgOH).. 
The authors think Groth’s formula incorrect because talc is scarcely 
attacked by hydrochloric acid; when heated for 15 hours at 400° in a 
current of hydrogen chloride, only 0°23 per cent. of magnesia is con- 
verted into chloride, and when digested with aqueous hydrochloric 
acid of sp. gr. 1-14 for 32 days, only 4 per cent. is converted. But 
minerals which contain the group —Mg-OH are easily decomposed 
by hydrochloric acid. 

Farther, if Groth’s formula is correct, the molecule of tale should 
not be decomposed when heated, but should simply lose a molecule of 
water between the two (MgOH) groups. According to the usual 
formula, the following decomposition should take place :— 


H,Mg;(SiOs), = H,O + SiO, + 3MgSi0; ; 


and, as a matter of fact, it is found that, after tale has been heated for 
half an hour over the blowpipe, it loses one fourth of its silica when 
boiled with aqueous soda, although before ignition it is unattacked 
by this agent. C. F. B. 


Organic Chemistry. 


Vapour-density and Melting Point of Cyanogen Iodide. 


By K. Seusert and W. Pottarp (Ber., 23, 1062—1065).—Vapour- 
density determinations of cyanogen iodide in V. Meyer's apparatus at 
183° and 250° gave results which agree well with those required by 
molecular formula CNI; the compound undergoes slight dissociation, 
and iodine is deposited on the cooler portions of the tube. Cyanogen 
iodide melts at 146°5°, and solidifies again at 142°5°. F. 8. K. 


Thiocyano- and Selenocyano-derivatives. By L. Hacersere 
(Ber., 23, 1083—1092).—T'rimethylene thiocyanate, CH,(CH.S-CN),, 
is formed when trimethylene bromide is boiled with potassium thio- 
cyanate in alcoholic solution. It crystallises in colourless plates, 
melts at 23°, and is soluble in alcohol, ether, and hot water. The 
sulphide, C3;H¢S2, is obtained when the thiocyanate is treated with 
25 per cent. alcoholic potash; it is a colourless, crystalline powder, 
melts at 71°, and is insoluble in water, alcohol, and ether, but soluble 
in benzene, cumene, nitrobenzene, warm potash, nitric acid, and 
sulphuric acid. The constitution of this compound is probably 


expressed by the formula CHe<e>CHs, as when ethylene thio- 
2 
cyanate is treated with alcoholic potash, it is converted into diethylene 
tetrasulphide, C,H.<S?>C,Hu. 
2 


Trimethylene mercaptan, CH,(CH.°SH)., prepared by reducing the 
thiocyanate with zinc and kydrochloric acid, or by treating tri- 
methylene bromide with potassium hydrosulphide in alcoholic solu- 

VOL. LILI, 3 8 


950 ABSTRACTS OF OHEMICAL PAPERS. 


tion, is a colourless, disagreeably smelling oil boiling at 169°. In ity 
alcoholic solution, lead salts produce a yellow, copper sulphate a 
green, and mercuric chloride a colourless precipitate; it combines 
with yellow mercuric oxide very energetically, yielding a grey mass, 
and on oxidation it is converted into the sulphide described above. 

Propylene thiocyanate, CN-‘S‘CHMe-CH,S:CN, is a brown oil which 
is insoluble in water and cannot be distilled; when treated with 
alcoholic potash, it is probably converted into the sulphide, which 
cannot, however, be isolated. 

Propylene mercaptan, SH-CH Me:CH,'SH. is a colourless, disagreeably 
smelling oil boiling at 152°. It readily oxidises when heated in the 
air, being converted into the sulphide, and it combines very energeti- 
cally with mercuric oxide; in its alcoholic solution, lead nitrate 
produces a yellow, and mercuric chloride a colourless precipitate. 

An oil, probably isobutylene mercaptan, is formed in very small 
quantities, with evolution of butylene and hydrogen sulphide, when 
isobutylene bromide is treated with potassium hydrosulphide in dilute 
alcoholic solution; this mercaptan is also produced, but only in small 
quantities, when isobutylenedisulphonic chloride is reduced with 
zine and sulpharic acid. 

Trimethylene selenocyanate, CH,(CH,Se-CN)., prepared by boiling 
trimethylene bromide with potassium selenocyanate in alcoholic solu- 
tion, is a colourless, hygroscopic, crystalline compound melting at 51°; 
it has a disagreeable odour, is soluble in alcohol, ether, and glacial 
acetic acid, and is readily oxidised by warm nitric acid. The selenide, 
(C;H,Se.),, obtained by treating the selenocyanide with alvoholic 
potash, melts at 54°5°, and is insoluble in ether, but soluble in benzene,’ 
glacial acetic acid, and hot alcohol. 

Propylene selenocyanate, CN‘Se‘CHMe'CH,'Se’CN, is a colourless, 
crystalline, disagreeably smelling compound melting at 66°; it is 
soluble in ether, glacial acetic acid, benzene, and acetone, and decom- 
poses on exposure to light with separation of selenium. 

When isobutylene bromide is treated with potassium selenocyanate 
in alcoholic solution, the compound C,N,Se,K + H,0O, described by 
Verneuil (Abstr., 1884, 1109), is produced. 

Ethylene selenide, (C,H,Se2),, is obtained when ethylene seleno- 
cyanate (m. p. 138°) is treated with alcoholic potash; it separates 
from ethylene bromide in crystals, melts at 130°5°, and is insoluble in 
alcohol and ether, and only sparingly soluble in benzene and glacial 
acetic acid. F. S. K. 


Preparation of Sodium Erythyroxide; Action of Erythrol on 
Alkali Alkyl-oxides. By ps Forcranp (Compt. rend., 110, 859—8v2, 
and 904—907).—See this vol., p. 935. 


Alcoholic Fermentation of Invert Sugar. By U. Gayon and 
E. DusourG (Compt. rend., 110, 865—868).—When invert sugar is 
fermented with ordinary yeasts, the levorotatory power gradually 
increases, attains a maximum, and then decreases, finally becoming 
nil. This series of changes is due to the fact that the dextrose 
ferments more rapidly than the levulose. Most of the pure species of 
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commercial yeasts behave in the same way, and the relation between 
the rotatory power and the total quantity of sugar fermented is 
represented by a parabolic curve, the form of which is constant for 
the same yeast under the same conditions, but varies considerably 
with different species. In some cases, the two sugars ferment at 
nearly the same rate, whilst with other species the dextrose ferments 
much more rapidly than the levulose. The curves are therefore more 
or less flattened, but their curvature is always in the same direction, 
and the liquid is always levogyrate. They are but slightly modified 
by temperature, concentration, acidity, and other conditions. There 
are, however, four species of yeast which ferment levulose more 
rapidly than glucose. One of the most active of these is Saccharomyces 
exiguus, an inversive yeast. The rotatory power uf the liquid rapidly 
diminishes, changes in sign, reaches a maximum, and then again 
decreases, finally becoming nil. The curves in the four cases are 
parabolic, but their curvature is in the opposite direction to that of 
the curves in the previous cases; they are also affected to a much 
greater extent by differences of temperature and the constitution of 
the fermented liquid. C. H. B. 


Indian Geranium Oil. By F. W. Senter (Ber., 23, 1098—1103 ; 
compare Dodge, this vol., p. 231).—Indian geranium oil, derived 
from Andropogon schenanthus, L., has sp. gr. = 0°5869 at 16°, and a 
column 100 mm. long rotates the plane of polarised light 20’ to the 
left. It was fractionated under a pressure of 17 mm., and the fraction 
boiling at 120°5—122°5°, which amounted to 92 per cent. of the whole, 
was examined. It has the constitution C,H,sO, and an index of 
refraction = 1°4745 at 20°, giving a refraction-equivalent of 48°71 ; 
hence, applying Briihl’s method, it contains 2 ethylene unions. This 
is confirmed by the fact that 1 mol. unites with 4 atoms of iodine. 
Now a substance of the formula C,.H,,0 containing 2 ethylene unions 
cannot be a ring compound; it is therefore a doubly unsaturated 
alcohol, its alcoholic properties being otherwise known. When 
oxidised, 1 mol. yields 1 mol. of isovaleric acid. When cautiously 
treated with phosphoric anhydride and distilled at 17 mm., it yields 
a mixture of hydrocarbons, including a terpene boiling at 60—65°, 
and a polyterpene boiling at 205—215°; these have not yet been 
fully investigated, but they are certainly ring compounds. Indian 
geranium oil can therefore have either of the two formule :— 
CHMe,CH,-CH:CH:'CHMe’CH:CH-OH if optically active, and 
CHMe,CH,CH:CH-C Me:CH-CH,'OH if optically inactive. Probably 
the latter is correct, as the ether, (CjoH;7).0, readily yields a sulphide, 
(CyH):).8. C. F. B 


Stereochemistry of Nitrogen-compounds. By C. WiLLGERopr 
(J. pr. Chem. [2], 41, 526—528).—The author has already published 
a paper touching on this subject (J. pr. Chem. [2], 3'7, 449; Abstr., 
1888, 949). The theories ot Behrend (this vol., p. 575) as to the 
constitution of ammonia and its derivatives are very similar to those 
expressed in the said paper, which, however, Behrend has failed to 
notice. The existence of positive and negative poles in nitrogen- 
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compounds cannot be supported by analogy with compounds of 
elements of the same group as nitrogen. A. G. B. 


Chloramylamines. By A. Bera (Compt. rend., 110, 862—865). 
—Chloramylamine is obtained by treating a neutral solution of 
amylamine hydrochloride with a neutral solution of sodiam hypo- 
chlorite containing a molecule of active chlorine for each molecule of 
the amine. The product is washed with water and dried over anhy- 
drous sodium sulphate. It is an oily, almost colourless liquid, with a 
faint, pungent odour ; sp. gr. at 0° = 0°968. It gradually solidifies 
and yields dichloramylamine, amylamine hydrochloride, and a liquid 
which is also obtained by the action of amylamine on dichloramy]- 
amine, and which has not yet been investigated. The same decom- 
position takes place with violent ebullition if a small quantity of the 
liquid is heated in a tube. Acids convert the chloramylamine into 
amylamine and dichloramylamine. 

Dichloramylamine can also be obtained by the action of sodium 
hypochlorite (containing 2 mols. of active chlorine) on amylamine 
hydrochloride mixed with 1 mol. of hydrochloric acid. It is obtained 
most easily by the process used by Tcherniac for the preparation 
of dichlorethylamine. It is washed with dilute sodium thiosulphate 
solution, dilute sulphuric acid, and water, and dried over anhydrous 
sodium sulphate. It is a golden-yellow, oily liquid with a very 
irritating odour, and is stable when pure; sp. gr. at 0° = 1:063. It 
boils at 49° under a pressure of 14 mm., and at 58° under 22 mm. 
Under atmospheric pressure it boils at about 142°, but the greater 
part decomposes, and the decomposition may become explosive. <A 
mixture of dichloramylamine (1 mol.) and amylamine (2 mols.) 
develops heat, and partially solidifies, with formation of amylamine 
hydrochloride, and a liquid which is under investigation. 

Chlorodiamylamine is obtained by treating a warm solution of 
diamylamine hydrochloride with sodium hypochlorite, active chlorine 
and the amine being present in equal molecular proportions. It is 
« colourless, oily liquid with a feeble odour; sp. gr. at 0° = 0°897. 
It solidifies to a white mass at —20°, and at the ordinary tempera- 
ture slowly decomposes and deposits white leaflets. When heated 
under atmospheric pressure, it decomposes with violent decrepitation, 
but under a pressure of 12 mm. it boils at about 89°. When mixed 
with amylamine, there is no reaction in the cold, but the mixture 
solidifies if heated. C. H. B. 


Action of Ammonia on Di- and Tri-halogen Substitution- 
products of Hydrocarbons. By P. Gatewsky (Ber. 23, 
1066—1U69).—When ethylene bromide (30 grams) is dissolved in a 
saturated alcoholic solution of ammonia (10 parts), and the mixture 
kept for 10 days at the ordinary temperature, and then evaporated on 
the water-bath, a residue is obtained which contains ethylenediamine ; 
if this residue is dissolved in water, and treated with benzoic chloride, 
several grams of dibenzoylethylenediamine are obtained. 

Propylene bromide is not acted on by alcoholic ammonia at the 
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ordinary temperature, but at 100° the formation of the diamine takes 
lace. 

When allyl tribromide is treated with alcoholic ammonia at the 
ordinary temperature, or at 100°, it is converted into a bromallyl- 
amine, identical with the compound described by Paal and Hermann 
(Abstr., 1889, 116). The benzoyl-derivative, C,H,Br-NHBz, crystal- 
lises from hot water in plates, and from light petroleum in needles, 
melts at 97—95°, and is insoluble in cold water, but soluble in hot 
benzene, ether, chloroform, and glacial acetic acid. F. 8. K. 


Constitution of the Cobalt-bases. By S. M. Jércunsen (J. pr. 
Chem. [2], 41, 429—439).—The author discusses this question in the 
light of his experiments on the ethylenediaminepraseocobalt salts 
(see next abstract) ; the paper does not admit of useful abstraction. 

A. G. B. 

Metallic Diamine-compounds. By S. M. Jércunsen (J. pr. Chem. 
[2], 41, 440—459; compare Abstr., 1889, 351).—Hthylenediamine- 
dicnloropraseocobalt platinosochloride, 2CoC];,4C,H,(N H,;)2,PtCh, is pre- 
cipitated when the chloride is mixed with potassium platinosochlor- 
ide; it forms dark-green, microscopic tables. The bromide, 
CoCl,Br,2C,H,{NH,)., is obtained when a solution of the chloride 
(2:7 grams) in water (10 c.c.) is mixed with strong hydrobromic acid 
(10 c.c.), and the resulting hydrobromide dried over potassium 
hydroxide ; it is a green powder. The dithionate was also obtained. 

Ethylenediaminedibromopraseocobalt bromide is best obtained by 
triturating the dichloro-chloride (5 grams) with freshly prepared 
silver oxide (12 grams) and water, filtering, adding strong hydro- 
bromic acid (10—12 c.c.) to the filtrate, and evaporating to dryness ; 
it is green, and is less soluble in water than the dichloro-chloride. 
Its reactions with various reagents are described. The hydrobromide, 
CoBr;,2C,H,(NH.), HBr + 2H.O, the nitrate, NO,CoBr,,2C.H,(N H,)., 
the platinochloride (with 3 mols. H,O), the platinobromide, the 
mercurobromide, and the dithionate are described. 

A series of violeocobalt salts, isomeric with the praseo-salts, have 
been obtained from the latter. 

Ethylenediaminedichlorovioleocobalt chloride, CoC);,2C,Hi(NH:2)2, is 
obtained by evaporating a solution of the praseochloride (5 grams) 
in water (50 c.c.) to dryness, and drying the residue at 102—103° 
until it is constant in weight. As the conversion is not quite com- 
plete, the residue is washed with a little cold water until the washings 
appear of a deep-violet, and then with alcohol. The air-dried salt 
contains 1 mol. H,O, and is a coarse, violet powder; it is less solubie 
than the praseo-salt, requiring 25 parts of cold water. It is insoluble 
in alcohol, but is precipitated with difficulty by that liquid from its 
aqueous solution; ether, however, precipitates it in flat, dichroic 
needles. Its aqueous solution becomes red after a time, from the 
formation of the roseo-salt, which is converted into the praseo-salt by 
sodium hydroxide or silver oxide; evaporation with hydrochloric acid 
also converts it into the praseo-salt. Its reactions with various 
reagents are given. The platinochloride, the platinosochloride, the 
mercurochloride, the nitrate, and the dithionate are described. 
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Amine-ethylenediaminechloropurpureocobalt chloride, 
CoC};,2C,H,(NH:).,.NH; + 2H,0, 


is obtained when dilute ammonia is added to an aqueous solution of 
the dichloropraseo-chloride, and the whole evaporated to dryness ; 
the residue is dissolved in water and concentrated over sulphuric acid, 
when the salt crystallises in large, dark-red needles. Its reactions are 
given, and the corresponding pla/inochloride, platinosochloride, nitrate, 
and dithionate are described. When the dichlorovioleo-chloride is 
similarly treated with ammonia, the same compound is obtained. 


A. G. B. 
Dimethylethylenediamine. By A. Ancen (Ber., 23, 1357— 


1359).—Diacetyldioxime, on reduction with sodium in alcoholic solu- 
tion according to Ladenburg’s method, is readily converted into 
dimethylethylenediamine, which may be isolated by distilling the pro- 
duct of the reaction in a current of steam. It forms a crystalline, 
very hygroscopic hydrochloride, whilst the aurochloride, 


(C,H wN).,2H AuClh, 


forms orange-yellow crystals, moderately soluble in water and melt- 
ing at 238°. The owalate, C,H,.N2,C,H,0,, forms small, white 
crystals, which are soluble in water but are reprecipitated from 
the solution by alcohol; it becomes yellow at 235°, and melts at 
237°5—238”. H. G. C. 


Formaldehyde. By W. Escuwerter (Chem. Centr., 1890, i, 582— 
583, from Inaug. Diss. Univ. Rostock)—The author has employed the 
method of Tollens and Loew for the preparation of formaldehyde. 
He finds that the best yield is obtained if the copper spirals are 
kept at such a low red heat that they can only be seen to glow in the 
dark. In the first receiver a product may then be obtained contain- 
ing 40 per cent. of the aldehyde; the mixed products from all the 
receivers contained from 17 to 18 per cent. of the aldehyde. 

The unpurified aldehyde solution contains formic acid, and after 
neutralising this with calcium hydroxide, it still becomes acid on 
exposure to the air. 

The determination of the formaldehyde was made according to 
Legler’s method (Abstr., 1889, 1250), also by oxidation with chromic 
acid. By distilling with a long (30 cm.) dephlegmator, a solution 
containing 20°99 per cent. by weight of formaldehyde was obtained. 
This boiled at 97°5—99° and had a sp. gr. of 1:°063. Experiments 
made with the object of obtaining a more concentrated solution of the 
aldehyde by fractional distillation from 50° upwards, resulted in the 
formation of oxymethylene. On the other hand, oxymethylene de- 
composes again by protracted contact with water, and the nature of 
the resulting product, either formaldehyde or oxymethylene, is there- 
fore under the will of the operator. The author finds that in dilute 
solutions the formaldehyde is almost pure. He was not abie to prepare 
diformaldehyde or the a-trihydroxymethylene described by Pratesi. 
In the more concentrated solutions of formaldehyde, methyleneglycol 
appears to be present. 
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The author has prepared the sodium hydrogen sulphite compound, 
NaHSO;,CH,0+H,0, crystallising in plates which disintegrate 
when exposed to the air; the corresponding potassium compound, 
KHSO,,CH,0O, forms plate-like crystals. 

Methylenedipiperidine, CH,(C;N Hy)2, a colourless oil with alkaline 
reaction, is prepared by the action of formaldehyde sodium hydrogen 
sulphite on piperidine in aqueous solution. It is but little soluble in 
water, readily soluble in alcohol, ether, chloroform, &c. Its sp. gr. = 
09132 at 24°. It does not form salts. J. W. L. 


Parapropaldehyde and Metapropaldehyde. By W. R. 
OrnporFF (Amer. Chem. J., 12, 352—354).—When ordinary prop- 
aldehyde, boiling at 49°, is cooled in a freezing mixture and treated 
with a few bubbles of hydrogen chloride, parapropaldehyde aud a 
small quantity of metapropaldehyde are simultaneously formed. After 
remaining in a freezing mixture, the metapropaldehyde may be 
collected. It is a light, crystalline solid resembling ordinary metal- 
dehyde very closely; is insoluble in water, but dissolves in ether, 
chloroform, and benzene, more sparingly in alcohol and acetic acid. 
It melts at 180°, and, at temperatures slightly above, sublimes readily, 
forming fibrous, rounded needles, which show no crystal faces. At- 
tempts to obtain derivatives were without success. Parapropaldehyde 
is present in the filtrate from the metapropaldehyde, and may be ob- 
tained from it by distillation under a reduced pressure of 50 mm., 
when it boils at 85—86°. It is a colourless liquid, lighter than 
water; has the odour of ordinary paraldehyde, and if cooled to —20°, 
forms a mass of crystals resembling those formed on cooling par- 
aldehyde to 0°. It is not very soluble in water, and this property 
may be taken advantage of to separate it from propaldehyde, which 
is freely soluble. Both meta- and para-propaldehydes are converted 
into ordinary propaldehyde on heating with sulphuric or hydro- 


chloric acids, a small amount of a tarry product being at the same time 
furmed. G. T. M. 


a-Dichloropropaldehyde. By W. Sprine and E. Tarr (Bull. 
Soc. Chim. (3), 3, 402—405).—On fractionating the product of the 
action of dry chlorine on propyl alcohol, in addition to propyl 
chloride boiling at 47—50°, an oily liquid distilling at 120—150° is 
obtained, from which, after a time, small, colourless needles separate. 
These melt at 111—112°, and do not recrystallise on cooling, are in- 
soluble in water, but very soluble in light petroleum, chloroform, 
ether, and alcohol, and are purified by recrystallisation from the 
latter solvent; at 100°, they sublime in long, nacreous needles. 

When heated with moist silver oxide at 150—170’ in sealed tubes, 
silver is deposited as a mirror, and silver chloride, carbonate, and 
acetate are formed; the original substance on reduction with zine and 
acetic acid yields normal propyl alcohol. The crystalline substance is 
therefore a polymeride of aa-dichloropropaldehyde, CH;'CCl,,COH, 
which is isomeric with the «#f-derivative, CH,Cl*CHCI‘COH, ob- 
tained, by Aronstein, from acrolein. 
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The liquid from which these crystals separated contains the com- 
pound CH;°CH,CCI,, together with other ets a i 

Action of Sodium on Acetone, By P. C. Freer (Amer. Chem. 
J., 12, 355—357).—If acetone is treated with metallic sodium, a 
reaction takes place resembling that of sodium on: methyl and 
ethyl alcohols, free hydrogen is evolved, and a white, flaky solid, 
sodium acetonate, is produced. The best results are obtained if the 
metallic sodium is finely powdered and covered with a large amount 
of anhydrous ether, the acetone mixed with four or five times its own 
volume of the same medium, and then slowly added to the sodium by 
means of a dropping-funnel, the whole operation being conducted in a 
stream of pure and dry hydrogen. By this means, the reaction is 
rendered less violent, only slight reduction of the acetone to isopropyl 
alcohol takes place, and the sodium acetonate separates in white 
flakes and may be freed from ether by placing it over solid paraffin, 
in a vacuum. The compound rapidly changes in presence of air, 
which explains the excess of sodium experimentally found over that 
calculated for C;H;NaO. On addition to hydrochloric acid, acetone 
is regenerated, and on exposure to air before addition to hydrochloric 
acid, an oil is formed which in all probability corresponds with that 
obtained by Fittig (Annalen, 110, 25), who did not study the proper- 
ties of the sodium compound, but contented himself with the prepara- 
tion of pinacone. Attempts to prove the constitution of sodium 
acetonate by converting it into ethyl acetoacetate by the addition of 
ethyl chlorocarbonate were without success, an oily compound boiling 
at 185—200° being the chief product. G. T. M. 


Products formed in the Distillation of Wood. By Vuiapesco 
(Bull. Soc. Chim. [3], 3, 510—514).—The author has examined two 
fractions obtained from the rectification of methyl alcohol. From one, 
passing over at 85—140°, he separated methyl propyl ketone, boiling 
at 101—103°, whilst the other sample, which distilled at 70—143", 
consisted to the extent of 75 per cent. of methyl ethyl ketone boiling 
at 79—82°, which was also contained to a smaller extent in the 
former fraction. Acetone, toluene, and xylene also occurred. He 
suggests the material as a source for these compounds. TT. G. N. 


Action of Ethyl Iodide on Amido-acids. By E. Duviturer 
(Bull. Soc. Chim. [3), 3, 503—507).—When ethyl iodide is heated in 
a reflux apparatus with solutions of amido-a-butyric acid or of amido- 
propionic acid in alcoholic potash, care being taken to keep the 
mixture alkaline throughout the operation, there is formed in the 
former case diethamido-«-butyric acid, and in the latter case dieth- 
amido-a-propionic acid, which are characterised by their copper salts 
(compare Abstr., 1885, 750, and 1889, 1139). The yield is almost 
theoretical, and no betaine is prodaced. T. G. N. 


Action of Trimethylamine on Ethyl Bromisovalerate. By 
E. Duvittrer (Bull. Soe. Chim. [3], 23, 507—508).—Trimethylamine 
(2 mols.), and ethyl bromisovalerate (1 mol.) are heated in sealed 
tubes at 90° for some hours. On cooling, much trimethylamine 
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bromide separatés. The mother liquor is treated with hot baryta- 
water to remove trimethylamine, neutralised by sulphuric acid, and 
distilled. After removal of bromine from the residue by silver oxide, 
platinic chloride is added, and tetramethylammonium platinochloride 
is precipitated, and, by subsequent careful crystallisation of the 
mother liquor, a small quantity of minute, transparent, orange prisms 
of a betaine platinochloride separate, which contain 26°64 per cent. 
Pt, and correspond with the formula COOH-CHPr*NMe,Cl,PtCh, 
+ 4H,0, being derived from some trimethylamidoisovaleric acid or 
methylisovalerylbetaine produced in the reaction. The distillate 
above mentioned contains dimethylacrylic acid amounting to 25 per 
cent. of the bromo-derivative employed and some isovaleric acid. 


T. G. N. 


Ethoxyacrylic Acid from a-Dichloropropionic Acid. By 
R. Orro (Ber., 23, 1108—1110).—Merz has lately obtained this sub- 
stance, CH,:C(OKt)-COOH, by treating a-dibromopropionic acid 
melting at 60—61° with alcoholic potash. Holst has prepared the 
same substance by treating with alcoholic potash the a-dichloropro- 
pionic acid boiling at 185—190°, which was obtained from the corre- 
sponding «-dichloropropionitrile, and first thoroughly investigated by 
the author. a@-Dichloropropionic acid (1 mol.) was heated for three 
hours with alcoholic potash (4 mols.) in a sealed tube on the water- 
bath. Merz’s method was then followed; the solution was freed from 
potassium chloride, the alcohol evaporated, and the residue extracted 
with ether. When evaporated, the ethereal solution left an oily 


residue; this was repeatedly treated with light petroleum, and the 
solution thus obtained concentrated, when a small quantity of white 
crystals of ethoxyacrylic acid was obtained, melting at 110° after 
recrystallisation from hot benzene. The author remarks in conclusion 
that in a paper published in conjunction with Beckurts (Abstr., 1885, 
509), and apparently everlooked by Merz, he had already anticipated 
a portion of the latter’s work. C. F. B. 


a-Dichloro-substitution Products of Dimethylsuccinic Acid. 
By R. Orro and G. Hoxsr (J. pr. Chem. [2], 41, 460—483).—The 
authors have investigated the conditions most favourable for the pro- 
duction of a-dichloro-symmetrical-dimethylsuccinic (dichloradipic) 
and pyrocinchonic acids by the action of silver on dichloropropionic 
acid (Otto and Beckurts, Abstr., 1878, 290; 1885, 753). They find 
(1) that the more finely divided the silver, the more rapid is the pro- 
cess and therefore the purer the product; (2) that heating under 
pressure at a higher temperature accelerates the process, but increases 
the secondary products; (3) that the dichlorodimethylsuccinic acid is 
somewhat freely soluble in the oily secondary products and is thereby 
decomposed. The acids are best separated by dissolving them from 
the reaction-mass with ether, evaporating, picking out the crystals of 
a-dichloro-symmetrical-dimethylsuccinic acid from the yellow oily 
residue, and then adding water to precipitate the pyrocinchonic acid. 

a-Dichloro.symmetrical-dimethylsuccinic anhydride, obtained by the 
action of acetic chloride or phosphoric chloride on the acid, forms 
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small crystals of the consistency of camphor ; it dissolves in the usual 
solvents and is converted into the acid by water. No geometrical 
ixomeride of this dichlorodimethylsuccinic acid was obtained by heat. 
ing the acid with its anhydride (compare the action of reducing 
agents, Abstr., 1885, 755). When the anhydride is treated with 
alcoholic ammonia, it is converted into ammonium a-dichloro-symmetri- 
cal-dimethylsuccinamute; this partially crystallises from hot alcohol 
in white, silky spangles. The free acid forms a white, crystalline 
powder. When the ammonium salt is heated in 50 per cent. alcohol 
for some time, carbonic anhydride is evolved, and ammonium chloride 
and chlorotiglamide separate; the latter forms prismatic crystals 
which melt at 108°. 

When an aqueous solution of sodium a-dichloro-symmetrical- 
dimethylsuccinate is heated in a reflux apparatus, two a-methyl- 
B-chlorocrotonic acids, C;H,ClO, (chlorotiglic acid ; Otto and 
Beckurts, loc. cit.), are formed together with methyl ethy] ketone. 
The mixture of the two acids melts at 55—68°, and by fractional 
crystallisation can be separated into lustrous, white, large, flat 
needles melting at 55—63°, and large, clear, rhombic prisms melting 
at 63—73°. By slowly subliming the crystals of lower melting 
point, needles are obtained which melt at 55°. 

The acid of higher melting point is obtained, together with methyl 
ethyl ketone when a-dichloro-symmetrical-dimethylsuccinic acid is 
heated with water at 120°; it melts at 73°, and is more soluble in 
water than the acid melting at 55°; its crystallography is given. 
This acid is identical with the 2-methyl-8-chlorocrotonic acid obtained 
by Rucker from methyl ethyl acetoacetate and phosphoric chloride. 

These two acids are geometrical isomerides and may be formulated 
Me:C-Cl — Cl-C-Me . 

: rr 
thus : Me-C-COOH (m.p. 73°), and Met-COOH (m.p. 55°). 

When a-methyl-8-chlorocrotonic acid is heated with fuming hydro- 
chloric acid at 140—150°, carbonic anhydride is separated, and a di- 
chlorobutane is formed. A. G. B. 


The so-called Dihydroxymaleic Acid. By W. S. Henprrxson 
(Amer. Chem. J., 12, 325—329)—The announcement of the dis- 
covery of this acid was made by Bourgoin (this Journal, 1873, 1021; 
1875, 356), who claimed to have prepared it by the action of water 
on the silver salt of dibromomaleic acid. As some doubt has been 
thrown on the existence of the acid by Scherks (Annalen, 207, 223), 
the author has thought it desirable to repeat Bourgoin’s work. The 
dibromomaleic acid needed was obtained by the oxidation of muco- 
bromic acid with cold fuming nitric acid, and the pure silver salt 
prepared. This was heated with water in sealed tubes at 150°, ac- 
cording to the method employed by Bourgoin. On opening the tubes, 
which contained a considerable quantity of silver bromide, much 
carbonic anhydride escaped. The strongly acid contents of the tube 
were steam-distilled, when the whole of the acid readily volatilised, 
and was found to consist ertirely of acetic acid. The author supposes 
that, in this reaction, the formation of acetic acid is preceded by that 
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of the ketonic acid, COOH-CO-CH(OH)-COOH, which would readily 
give rise to acetic acid and 2 molecules of carbonic anhydride. 
G. T. M. 
Acetone-chloroform; Chlorisobutyric Trichloride; Ethyl 
Acetone-chloroform. By C. Witiceropt and S. Scurrr (J. pr. Chem. 
[2], 41, 515—526).—Chlorohydroxyoxydipropionic acid, 


COOH-CMe(OH):-O-CMeCl-COOH, 


is the product of the action of sulphuric acid (100 grams) on acetone- 
chloroform (10 grams), and is extracted by ether from the reaction- 
mass ; it forms large, white, feathery crystals melting at 31°5° and 
boiling at 183°. It is very deliquescent and soluble in all solvents. 
It appears to be a bibasic acid. The barium, lead, and copper salts 
(each with 2 mols. H,O), and cobalt and nickel salts were obtained. 

Oxydiethylidenelactic acid, O[ CMe(OH)-COOH },, is obtained as its 
primary potassium salt when the above acid is neutralised with 
potash; the liquid becomes slightly warm and potassium chloride 
separates out. If the liquid is hot to begin with, the secondary potas- 
sium salt is formed. The free acid does not crystallise. 

The action of phosphoric acid, hydrochloric acid, nitric acid, and 
ammonia respectively on acetone-chloroform is described, hut only 
indefinite products were obtained. Aqueous alcoholic potash converts 
acetone-chloroform into a-hydroxyisobutyric acid (m. p. 79°) ; potas- 
sium anilide converts it into phenylcarbylamine and acetone; with 
iudine and potassium hydroxide, carbonic oxide, potassium formate, 
iodide, and chloride, iodoform and water are formed; the action of 
bromine is similar to that of iodine; that of sulphur at 270° produces 
organic sulphur compounds. The action of methyl iodide in the 
presence of sodium, and of zinc ethide, produced no definite results. 
The action of ethyl sodacetoacetate produces three coripounds: 
C,oH,,0;Cl = OH-CMe,*CC1(CH,,-COOEt)-CH,-COOH, an oil which 
boils at 175—178°; C,,H.«O; = OH-CMe.-C(CH,COOEt),.-CH,-COOH, 
slender needles melting at 62° ; CjoH,,0; = OH-CMe,C(CH."COOH),, 
an oil, 

Asymmetrical dimethyltetraphenylethane, CPh;‘CMe,Ph, is obtained 
by dissolving chlorisobutyric trichloride (20 grams) in excess of 
benzene and decomposing it with aluminium chloride; the reaction- 
mass is decomposed with water, distilled, and redistilled. This hydro- 
carbon is a pale yellow, aromatic oil boiling at 272°. 

Tetramethylhexaphenylethyl ether, O(CMe,CPhs)2, is obtained by 
heating a mixture of “ acetone-chloroform ether,” aluminium chloride, 
and a large excess of benzene for four days in a reflux apparatus. It 
is an aromatic oil which boils at 262° (uncorr.). 

A compound, CyH,;,Cl,03, is obtained when “acetone-chloroform 
ether ” is heated with alcoholic potash in « reflux apparatus ; it is an 

A. G. B. 


oil which boils at 166° (uncorr.). 


Derivatives of Furfuracrylic Acid. By H. B. Grirson and 
C. F. Kannwerner (Amer. Chem. J., 12, 314—325).—Methyl furfur- 
acrylate, C;H;0;Me, is prepared by treating carefully dried silver 
furfuracrylate with excess of methyl iodide, exhausting the product 
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with ether, and purifying by distillation under reduced pressure. It 
distils unchanged at 112° under a pressure of 15 mm., and the dis. 
tillate, on cooling, solidifies to beautiful, rhombic crystals, which melt 
at 27°, dissolve readily in alcohol and ether, and have a characteristic 
odour. 

Furfuracrylamide, C;H;0.,NH2, is obtained when methyl furfur- 
acrylate is heated at 100° in sealed tubes with aqueous ammonia. It 
is sparingly soluble in cold water, and crystallises from hot water in 
pearly scales melting at 168—16y°. 

Bromofurfurodibromopropionic acid, C;HsBr;0s, is formed when fur- 
furacrylic acid (1 mol.), suspended in carbon bisulphide, is treated 
with dry bromine (2 mols.). It crystallises in small, flat, oblique 
prisms, which are sparingly soluble in cold benzene and carbon bisul- 
phide, but readily dissolve in alcohol and ether. When the acid is 
allowed to remain suspended in water for some time, carbonic 
anhydride escapes, and the crystalline solid is converted into bromo. 
Jurfurobromethy lene, a colourless oil, which, on treatment with alcoholic 
potash, gives the corresponding acetylene-derivative, a substunce 
which cannot be readily purified, but forms with ammoniacal silver a 
white, and with ammoniacal copper a green, insoluble, metallic deri- 
vative. The latter, on oxidation with potassium ferricyanide, gives 
rise to dibromodifurfurodiacetylene, C§H,BrO-C:C-C:C-C,H,BrO, a com- 
pound dissolving readily in all ordinary solvents except water, and 
erystallising from alcohol in small, iridescent plates melting at 126°. 

Bromofurfuracrylic acid is obtained by treating an alcoholic solution 
of bromofurfardibromopropionic acid with zinc-dust, which removes 
the bromine attached to the side chain only. It crystallises in long, 
slender prisms, which are sparingly soluble in cold water, more 
readily soluble in hot water, and dissolve readily in other common 
solvents, except light petroleum. It melts sharply at 176—177°, but 
is somewhat blackened by long-continued heating at temperatures 
above 150°, may be readily sublimed, and on treatment with bromine 
forms the original substituted propionic acid. The barium salt, 
Ba(C,;H,BrO;), + H,0, is sparingly soluble in cold water, and 
crystallises from hot water in clusters of needles; the calcium salt, 
Ca(C,H,BrO;), + 3H,0, crystallises from hot water in columnar 
aggregations of plates; the sodium salt crystallises from cold water, 
in which it is readily soluble, in anhydrous nodular aggregates ; the 
silver salt, C;H,BrO,Ag, is nearly insoluble in water, and seems to be 
amorphous; the ethyl salt, C;H,BrO;Et, crystallises from light petro- 
leum in large, flat prisms melting at 42°. 

Bromofurfurobromacrylic Acid.—The ammonium salt of this acid is 
formed by heating bromofurfurodipropionic acid in shallow vessels at 
130°, boiling the residue with dilute ammonia, treating the solution 
with charcoal, and allowing it to crystallise. It forms sparingly 
solable masses consisting of slender, felted needles, and on treatment 
with a dilute acid, yields the free acid, which crystallises in fine 
needles, melts at 178—179°, and may be readily sublimed. The 
barium salt, Ba(C;H;Br,0;). + 2H,O, is only sparingly soluble in 
boiling water, and forms lustrous scales; the silver salt is an amor- 
phous powder; the potassium salt, KC,;H;Br,0;, crystallises from hot 
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water in clusters of slender needles; the ethyl salt, EtC,H,Br,0,, 
crystallises from light petroleum in radiated groups of needles which 
melt at 55—56°. 

The analogies offered by the derivatives of pyromucic and cinnamic 
acids suggest the following constitutional formule for the above 
described compounds :—For bromofurfurodibromopropionic acid, 


qu ‘CH. 0.CHBr-CHBr-COOH : 


CBr: O 
H-CH. ’ 
for bromofurfurobromethylene, GBr . o> OC CH-CHBr ; for bromofur- 
H-CH. 


furobromacrylic acid, = o> C'CH:CBr-COOH ; and for bromo- 


. _., GCH-CH . 
furfuracrylic acid, CBr : o>’ CH:CH-COOH. G. T. M. 


Condensation of Benzene and Acetylene under the Influence 
of the Silent Discharge. By P. Scuurzennercer (Compt. rend., 
110, 889—892 ; compare this vol., pp. 691, 692).—The tubes contain- 
ing the benzene and acetylene were hermetically sealed, and thus the 
contents were cut off from any possible absorption of moisture from 
the air. It was found that after the discharge had been continued 
for five or six hours, the inner tube was very liable to break, a result 
due, according to the author, to the fact that the prolonged action of 
the discharge makes the glass brittle. If the tubes are quite vacuous, 
fracture takes place after a very few minutes. 

Under the influence of the discharge, benzene vapour gradually 
condenses to a pale-yellow, resinous, transparent solid, the liquid 
benzene gradually disappearing. The product contains C, 85°9 to 
91°63; H, 7:1 to 7°81; O, 0°7 to 7:0 per cent. The oxygen could not 
have been absorbed during the short time between opening the tube 
and weighing the substance; in fact, although the product does absorb 
oxygen from the air, the increase in weight is only 1 to 2 milligrams 
in more than an hour. Moreover, the composition of the product 
depends on whether it is formed on the inner tube or the outer tube. 


C. H. oO. 
Inner tube......... 90°54 7°30 2°10 
Outer tube 87°14 7°48 5°38 


The results agree with those obtained with acetylene, which gives a 
product containing 2 to 5 per cent. of oxygen. In one experiment, 
after 250 c.c. of acetylene had been almost completely condensed over 
mercury, hydrogen was introduced, and the passage of the spark 
continued. A reduction of volume ensued equal to the volume of 
acetylene remaining, and the contraction then ceased. The product 
contained C, 75°0; H, 89; O, 16°1 = 100, a result which, from the 
quantity of acetylene used, indicates that 0°02 gram of water had 
passed through the glass. The product did not absorb oxygen from 
the air. The glass was not affected. C. H. B. 
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The Second Monobromobenzene. By F. Firrica (Ber., 23, 
1398—1400).—A reply to the paper of A. Hand (this vol., p. 881) 
on this subject. The author gives details of the method he 
employed for the preparation of the compound, to which he assigned 
the formula (PhBr).,C,Hg. J. B. T, 


Preparation of Phenyl Cyanate. By B. Kian and M. Liesrrr 
(Ber., 23, 1536—1537).—Phenylthiocarbimide (50 grams = 1 mol.) 
was heated at 170° in a reflux apparatus with well dried red oxide of 
mercury (80 grams = 1 mol.) mixed with some coarse glass powder. 
After heating for eight hours, the liquid was fractionated ; the portion 
coming over below 170° was pure phenyl cyanate, and amounted to 
20 per cent. of the theoretical yield; the rest was unattacked phenyl- 
thiocarbimide. If a larger proportion of mercuric oxide is used, the 


yield is lessened. Cc. F. B. 


Action of Lead Oxide on Toluene. By C. Vincent (Compt. 
rend., 110, 907—908).—W hen toluene is allowed to fall drop by drop 
on lead monoxide heated to a few degrees below its melting point 
(335°), the lead is reduced to the metallic state, carbonic anhydride 
is given off, and about 10 per cent. of benzene is formed, together 
with a very small quantity of stilbene, and higher products, C,H,-CH; 
+ 3PbO = 3Pb + C,H, + CO, + H,O. 

At the melting point of the lead oxide, very little benzene is formed, 
and the product consists chiefly of stilbene mixed with oily hydro- 
carbons, the principal reaction being 2C,H;CH,; + 2PbO = 
C.H;CH:CH-C,H; + 2H,0 + 2Pb. 

At incipient redness, diphenyl, phenanthrene, anthracene, and other 
pyrogenic derivatives of benzene and toluene are obtained, together 
with the preceding products. C. H. B. 


Nitration of Propylbenzene. By R. Lespreau (Bull. Soc. Chim. 
[3], 3, 502—503).—From the liquid resulting from the action of a 
boiling mixture of nitric and sulphuric acids on propylbenzene 
or isopropylbenzene for several hours, small crystals of paranitro- 
benzoic acid separate on cooling. The liquid contains oily products 
which decompose even when distilled under reduced pressure, but by 
steam distillation, a nitropropylbenzene is obtained. By prolonged 
nitration of propylbenzene or isopropylbenzene, a mixture of dinitro- 
acids melting at 176°, and containing much | : 2 : 4-dinitrobenzoic 
acid, is formed. T. G.N. 


Behaviour of Sodiophenylmercaptide with Isobutylene 
Bromide. By R. Orro (Ser., 23, 1051—1052).—When isobutylene 
bromide is treated with sodiophenylmercaptide, phenyl bisulphide, 
isobutylene, and sodium bromide are formed; trimethylethylene 
bromide seems to behave in a similar manner. F. S. K. 


Synthesis of Ketones from Phenol Ethers by Friedel and 
Crafft’s Method. By L. Garrermany, R. Enruarpr, and H. Matscn 
(Ber., 23, 1199—121v).---As already shortly mentioned (Abstr., 1889, 


SE lll CC 
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862), acid chlorides react with phenol ethers in presence of aluminium 
chloride in just the same way as with the aromatic hydrocarbons, 
resembling in this respect phenyl] cyanate and chloroformamide. The 
reaction is carried out by mixing the phenol ether and chloride in 
equivalent proportions (unless the chloride is very volatile, in which 
case an excess of that constituent is taken), adding carbon bisulphide 
as a diluent, and then gradually adding a quantity of aluminium 
chloride equal to 1} times or twice the quantity of phenol ether. 
The reaction is carried out in the cold, but may, if necessary, be 
started by gently warming. After allowing the mixture to remain 
for an hour, during which time it is frequently shaken, it is warmed 
for a few minutes on the water-bath, and the upper layer then poured 
off. The black aluminium double compound is washed with carbon 
bisulphide, and very carefully decomposed by water, the ketone sepa- 
rating as an oil or in crystals. In the latter case, it is simply filtered 
off and recrystallised from hot water, but in the second, it must be 
first taken up with ether, the ether evaporated off, and the residue 
purified either by distillation, or allowing it to remain until it crystal- 
lises. 

Anisoil and acetic chloride yield an oil, which on treatment with 
alcohol leaves a small quantity of dimethoxydiphenylethylene, 
C,H.(C,HyOMe),. After evaporating off the alcohol from the filtrate, 
the residual oil is distilled. The fraction boiling at 250—275° solidifies 
on cooling almost entirely, and is separated from the adhering oil by 
spreading on a porous plate,and recrystallising from ether. Itthen forms 
large, tabular crystals, melting at 38—39°, and boiling without decom- 
position at 258°. The analysis showed that acetylanisoil, C,H,Ac*OMe, 
had been formed. It unites with phenylhydrazine and hydroxylamine, 
forming crystalline derivatives, and, like many of the ketones to be 
described, gives very characteristic colour reactions with concen- 
trated mineral acids. Thus, with concentrated sulphuric acid, it forms 
a deep, yellowish-red coloration, and with nitric acid, gives a magenta 
tint. Ou warming with the latter, it yields a substance probably 
belonging to the group of “nitro-sacyls” discovered by Hollemann. 
On oxidation acetylanisoil yields anisic acid, showing that, as in the 
ease of phenyl cyanate and chloroformamide, substitution has taken 
place in the para-position. The paracetylanisoil described by Olivieri 
(Gazzetta, 13, 275) as boiling at 220—222° must either have been 
impure, or have a different constitution. 

Propionic chloride and anisoil yield also a disubstituted propylene 
in small quantity, but the chief product is parapropionylanisoil, 
COEt-C,H,OMe. This forms colourless tablets which melt at 27°, 
and boil at 273—275°. It also yields anisic acid on oxidation, and 
forms an oxime, which crystallises from alcohol in colourless needles 
melting at 67°. 

Benzoic chloride and anisoil yield parabenzoylanisoil, which forms 
large crystals melting at 61—62°. This compound has been previously 
obtained by Rennie by the oxidation of parabenzoylphenyl methyl 
ether (Trans., 1882, 220). 

Phenetoil combines with acetic chloride forming acetylphenetoil, 
C.H,Ac-OEt, which crystallises in six-sided tablets melting at 6(0—6L°, 
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and yields parethoxybenzoic acid on oxidation. Phenetoil and pro- 
pionic chloride yield propionylphenetoil, COEt-C,H,OEt, melting at 
30°. Its oxime melts at 97°. Isobutyric chloride forms tsobutyryl- 
phenetoil, which also forms a crystalline oxime, the melting points of 
the two compounds being 41° and 110—111° respectively. Benzoic 
chloride yields parabenzoylphenetoil, which crystallises from acetic 
acid in silky plates melting at 38—389°, and distils above 300° with- 
out decomposition. 

Resorciny] diethyl ether is also acted on in the same manner by 
acetic and propionic chlorides, acetylmetadiethorybenzene and propionyl- 
metadiethorybenzene being produced. The former crystallises in large, 
slightly pink needles melting at 67—68°, which give a beautiful 
green coloration with nitric acid. The second compound forms large, 
lustrous crystals melting at 76°, and yields an oxime melting at 133°. 
In neither of these cases is any unsaturated compound formed. 

In addition to the above, the following compounds have been 
obtained from the corresponding naphthol ethers :—Acefyl-a-naphthyl 
methyl ether, crystallising in six-sided tables which melt at 71—72°, 
the acetyl group probably occupying the para-position ; propionyl- 
a-naphthyl methyl ether, forming large prisms which melt at 58°, and 
yield an oxime melting at 172°; acetyl-a-naphthyl ethyl ether, crystal- 
lising in prisms which melt at 78—79° ; benzoyl-a-naphthyl ethyl ether, 
melting at 74—75°; acetyl-B-naphthyl methyl ether, which forms 
slender, colourless needles melting at 57—58°; and, finally, acetyl- 
B-naphthyl ethyl ether, crystallising in large tables which melt at 
62—63°. 

In all these cases, the crystals are sufficiently large for the measure- 
ment of the angles, and might perhaps afford material for an examina- 
tion of the relation between crystalline form and constitution. The 
same rule also appears to hold as in the case of phenyl cyanate and 
chloroformamide, namely, that substitution takes place in the para- 
position, unless that is previously occupied. In certain cases, an 
unsaturated alkylene compound is also formed. H. G. C. 


Hexachlor-2-diketohexene. By T. Zincxe (Ber., 23, 1334— 
1338).—Like the corresponding tetrachlororthoquinone, chloranil 
only takes up 2 atoms of chlorine on treatment with that reagent, 
forming a compound which has probably the formula ——. 

CCl-CO-CCL,, 


and may be termed for the present hexachlor-a-diketohexene. It isa 
colourless compound, insoluble in water, readily soluble in alcohol 
and ether, and melts at 88°. On further heating at the ordinary 
pressure, it loses chlorine, but may be distilled unchanged under 
diminished pressure. On reduction it yields tetrachloroquinol, and 
on energetic treatment with phosphorus pentachloride forms hexa- 
chlorobenzene. Less energetic treatment converts it into a compound 
containing phosphorus and chlorine, which is decomposed by water 
with formation of the compound C,Cl,,0PO(OH)., which may also be 
obtained in a similar manner from chloranil. On treatment with 
sodium hydroxide, it is converted into dichloromaleic acid, and an oily 
compound, probably tetrachlorethane. Contrary to the statement of 
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Kauder (Abstr., 1885, 652), and Ciamician (Abstr., 1884, 293), 
dichloromaleic acid, although extremely soluble in water, is not 


— OClCO-C-NHPh 
. “7° j 2 h ° - 
By the action of aniline, the compound GCl,CO- ui Cl is formed ; 
it is a red, crystalline substance melting at 144°, and is converted by 
reduction into anilidotrichloroquinone. On treatment with alkali, it 
yields the sodium salt of an acid having the formula C,,.H,Cl,NO,, 
which readily loses carbonic anhydride, forming an indifferent com- 
pound of the formula C,H,Cl;NO. As it also contains the phenyl- 
group, its formula may be written C;C],NOPh-COOH. It appears 
probable that by the action of the alkali the ring is split, with forma- 
tion of the compound CCl,:CCl-CO-CC1:C(NH Ph)-COOH, and that this 
loses another molecule of hydrogen chloride, forming pheny lirichloro- 
donecarboaylic acid, Hon TO + This melts at 945° with 
pyridonecarborylic acid, Now ag.Gcy . is melts a wi 
evolution of carbonic anhydride, and is soluble withont decomposition in 
hot water, cold alcohol, and cold soda solution. On heating with the 
latter, one chlorine-atom is replaced by hydroxyl, forming phenyl- 
dichlorohydroaypyridonecar boxy lic acid, OH-C;N PhCl,O-COOH, melting 
at 206°, which yields a dimethyl salt, and a silver salt containing two 
atoms of silver. On boiling with acetic anhydride, it loses carbonic 
anhydride, and forms acetylphenyldichlorohydroxypyridone melting at 
143°. The indifferent compound C,,H.Cl,NO, or phenyltrichloropyr- 
idone, melis at 245°. 
Methylamine also readily acts on hexachloro-a-diketohexene, but 
the compound obtained is colourless, and has quite different pro- 
perties to the anilide. It is now being more closely investigated. 


H. G. C. 


A New Hydroxythymoquinone. By G. Mazzara (Ber., 23, 
1390—1392).—T wo hydroxythymoquinones are theoretically possible, 
namely, [Me:OH = 1:2]and[Me:O0H =1:5]. The former of these, 
the a2-compound, melting at 166—-167°, has long been known; the 
latter, the B-compound, is obtained by reducing dinitrocarvacrol and 
oxidising the product with ferrizt chloride. The quinone is purifid 
by distillation in a current of steam; it crystallises from dilute 
alcohol in long, prismatic, dark orange-yellow plates, melting at 
181— 183°. Hydroxythymoquinone dissolves in alkaline carbonates, 
the solution becoming violet in colour. J.B. T. © 


Safrole. By G. Cramicran and P. Sivper (Ber., 23, 1159—1164). 
—In the course of their investigation of apiole, it appeared to the 
authors advisable to examine also the properties of the analogous 
compounds safrole and methyleugenol. Some of the results given 
in this paper have also been recently published by Eykman (this 
vol., p. 748) in agreement with whom the authors find that the 
isafrole obtained by Poleck (Abstr., 1884, 1339) and Schiff (Abstr., 
1884, 1338), by the action of sodium and solid potassium hydroxide 
on safrole under pressure, may be more readily prepared by warming 
safrole with alcoholic potash. It forms an oil boiling at 246—248°, 
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remaining solid at —18°, miscible with alcohol, ether, and benzene, 
but insoluble in water and alkalis. Its molecular weight was found 
by Raoult’s method to be 159, which agrees with the formula 
CyHO,. Like safrole, it dissolves in concentrated sulphuric acid 
with an intense red coloration. 

With potassium dichromate and sulphuric acid, isafrole yields 
piperonal and acetaldehyde, the oxidation proceeding therefore in the 
same manner as with isapiole. Alkaline potassium permanganate, on 
the other hand, converts it into piperonylic acid, and a ketonic acid 
which appears to be dioxymethylenephenylglyoxylic acid, 


CH.<0 >C,H,CO-COOH, 


which may be shortly termed piperonylketonic acid. It crystallises 
from water in pale-yellow needles which melt at 148—149°, and from 
benzene in needles containing benzene of crystallisation melting at 
130—140°, which do not lose all their benzene at 100°. It givesa 
yellow compound with phenylhydrazine. The silver salt, C,H;AgO,, 
crystallises from hot water in lustrous prisms. 

Whereas safrole is scarcely acted on by reducing agents, isafrole is 
readily converted by sodium in alcoholic solution into dihydrosafrole, 
an almost colourless liquid boiling at 228°, miscible with alcohol, 
ether, benzene, and acetic acid. It gives with concentrated sulphuric 
acid, first a yellow, and then a red coloration. It is in all probability 
formed by the addition of two hydrogen-atoms to the allyl-group, and 


would thus have the constitution OH <0)>C.HPre. The aqueous 


alkaline solution contains a substance having the composition and 
properties of a propylphenol, corresponding closely with the meta- 
propylphenol described by Jacobsen (Abstr., 1878, 732). It could 
only be obtained, however, as a liquid, whereas Jacobsen gives its 
melting point as 26°. 

Its methyl ether, which boils at 212—213° (corr.), yields on oxida- 
tion with alkaline potassium permanganate metamethoxybenzoic acid. 
It follows, therefore, that, on reduction, isafrole loses the atom of 
oxygen occupying the para-position. 

Bromine acts on isafrole in carbon bisulphide solution, forming 
monobromisafrole dibromide, C,H ,BrO,,Br., which crystallises from 
light petroleum in colourless, lustrous needles melting at 109—110°. 


H. G. C. 
Eugenol. By G. Cramictan and P. Siiper (Ber., 23, 1164—1167). 


—Unlike safrole (see preceding abstract) eugenol is not completely 
converted by alccholic potash into an isomeride. The methyl ether, 
however, prepared by the action of methyl iodide and potash on 
eugenol, is readily and completely converted into isomethylengenol. 
The first-named methyl ether boils at 247—-248°, whilst the isomeride 
forms a colourless, almost odourless liquid boiling at 263°. On 
oxidation with sulphuric acid and potassium dichromate, it is con- 
verted into methyl vanillin and veratric acid, whilst with alkaline potas- 
sium permanganate it yields the latter acid, and a new compound 
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which has the composition C,o)H,O;, and crystallises from water in 
white, nodular aggregates or large needles melting at 137°. It is also 
soluble in alcohol, ether, acetic acid, and benzene, the crystals 
obtained from the latter containing benzene of crystallisation. It 
combines with phenylhydrazine, and is probably dimethoryphenyl- 
glyoxylic acid, (CH;0).°C,H;;CO-COOH. 

Like isapiole and isafrole, the methyl ether of isoeugenol readily 
takes up 2 atoms of hydrogen when treated with sodium in hot 
alcoholic solution. The hydromethyleugenol thus obtained is an oil 
resembling hydrosafrole in smell, which boils at 246°, and dissolves 
in concentrated sulphuric acid on warming, forming a pale-red 
solution. 

Isomethyleugenol also combines with bromine forming isomethyl- 
eugenol dibromide, C,,H,,Br,02, which crystallises from light petroleum 
in colourless crystals melting at 101—12°. It is soluble in ether, 
chloroform, and benzene, and insoluble in water, but melts on boiling 
with the latter, and imparts to it an acid reaction. H. G. C. 


Diamidoquinol Ether and Dihydroxyquinone Ether. By 
R. Nisrzkt and F. Recusere (Ber., 23, 1211—1217).—It was 
shown 10 years ago, by Nietzki (Abstr., 1879, 464), that quinol 
diethyl ether, on treatment with nitric acid, yields a mixture of two 
dinitro-derivatives, which may be separated by their different solu- 
bility in acetic acid, alcohol, or ethyl acetate. As the a-compound 
gave on reduction a diamido-compound which could be readily con- 


verted into an azimido-derivative, it appeared probable that the 
nitro-groups in that compound occupied the ortho-position. 

The re-examination of these compounds has shown that the dinitro- 
compounds may be readily reduced by a mixture of stannous chloride, 
concentrated hydrochloric acid, and aleohol, and the amido-compounds 
then obtained in the form of hydrochlorides by passing in hydrogen 
chloride, and decomposing the precipitated stannochloride with 
hydrogen sulphide. It was found that the s-compound may be 
readily obtained free from the a-compound, but the a-compound 
invariably contains small quantities of its isomeride. 

a-Diamidoguinol diethyl ether hydrochloride forms large needles 
which become grey in the air. Nitrous acid readily converts it into 
the azimide previously described, and it also unites with diacetyl, 
benzile, and phenanthraquinone, forming quinoxalines melting at 
127°, 163°, and 260° respectively. There can therefore be no doubt 
that the amido-groups occupy the ortho-position. 

B-Diamidoquinol diethyl ether may be readily separated from the 
a-compound by adding sulphuric acid and alcohol to the mixture of 
their hydrochlorides, when the sulphate of the 8-compound separates 
out in colourless needles. Both the hydrochloride and sulphate are 
converted by ferric chloride into a substance which crystallises in 
pale-yellow plates melting at 183°. It is free from nitrogen, and has 
the formula C,oH).0,, and on treatment with caustic potash is con- 
verted into the symmetrical dihydroxyquinone obtained by Nietzki 
and Schmidt from di-imidoresorcinol. The oxidation-product must 
therefore be the diethyl ether of this substance, and has the constitu- 
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tion O,: OEt, = 1:4:3:6. It follows, therefore, that S-diamido- 
quinol diethyl ether has also the symmetrical constitution. 

When dihydroxyquinone diethyl ether is treated with stannous 
chloride, hydrochloric acid, and alcohol, it is converted into tetrahydr. 
oxybenzene diethyl ether, C§H.(OH).(OC.H;)2, which crystallises from 
water in beautiful needles melting at 138°, and yields a diacety] 
compound which melts at 148°. On treatment with the requisite 
quantity of sodium ethoxide and ethyl bromide or iodide, it forms 
tetrethoxybenzene, which crystallises in colourless, lustrous plates, 
melts at 143°, and sublimes very readily. 

Dihydroxyquinone diethyl ether yields with hydroxylamine a 
dioxime which is as good as insoluble in all ordinary solvents, and 
melts above 300°. 

The compound obtained by Habermann (Abstr., 1878, 728) by 
acting on quinol dimethyl ether with nitric acid has proved on 
examination to be a mixture of two isomeric dinitro-compounds, 
which may be separated by fractional crystallisation from ethyl 
acetate. The more readily soluble compound melts at 177°, and the 
second at 202°. The amido-derivatives obtained by Karioff by the 
reduction of Habermann’s compound (Abstr., 1881, 272) must also be 
a mixture. The nitro-derivative melting at 177°, on reduction with 
stannous chloride, hydrochloric acid, and alcohol, yields a diamido- 
compound which shows all the properties of an ortho-derivative, 
combining with diacetyl, benzile, and phenanthraquinone to form 
quinoxalines. 

The nitro-derivative melting at 202° on reduction gives a diamido- 
compound analogous in all respects to B-diamidoquinol diethyl ether, 
and which must therefore likewise have a symmetrical constitution. 
It is converted by ferric chloride into a dimethoxyquinone identical 
with the compound obtained by Nietzki and Schmidt by acting on 
the silver compound of dihydroxyqninone with methyl iodide. It is 
readily reduced by stannous chloride and hydrochloric acid with 
formation of tetrahydroxybenzene dimethyl ether, which forms small, 
lustrous plates melting at 166°. 

The above results show that dihydroxyquinone really contains two 
hydroxyl-groups, and has not passed into the tautomeric tetraketo- 
hexamethylene, for the dimethyl ether obtained by direct methylation, 
and the compound formed from amidoquinol dimethyl ether are 
identical, and the latter undoubtedly contains two methoxy-groups. 

H. G. C. 


Derivatives of Ortho- and Para-tolubenzylamine. By T. 
Kriper (Ber., 23, 1026—1034).—Orthotolubenzylamine can be 
repared by metesing orthotolunitrile with sodium and alcohol; it 
boils at 199°5° (corr.). The benzoyl-derivative, C,H,Me-CH, NHBy, 
crystallises from alcohol in needles, melts at 88°, and is soluble in 
most ordinary solvents except water. 

Orthoditolubenzylthiocarbamide, CS(NH-CH,'C,H,Me)., prepared by 
heating the amine with carbon bisulphide and alcohol, crystallises 
from dilute alcohol in colourless plates or prisms melting at 


186—187°. 
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Diazobenzeneorthotolubenzylamine, CsH,Me-CH,"NH:N,°Ph, obtained 
by treating the amine with diazobenzene chloride in dilute alcoholic 
solution, crystallises from alcohol in almost colourless needles, melts 
at 85°, and is readily soluble in ether and chloroform, but only 
sparingly in dilute alcohol, and insoluble in water. 

Orthotolubenzy! alcohol is obtained when the amine is treated with 
nitrous acid; it melts at 31°. The corresponding aldehyde boils at 
198—200°. 

Orthomethylcinnamic acid, CsHsMe‘CH:CH-COOH, can be prepared 
by heating orthotolualdehyde with sodium acetate and acetic 
anhydride at 145—150°; it crystallises from benzene in needles, and 
melts at 169°. 

Paratolubenzylamine (b. p. 195—196°) is formed when paratolu- 
nitrile is reduced with sodium and alcohol. The mercurochloride 
crystallises in colourless prisms and melts at 203°; the picrate, 
C,H,,N,C.H;N;0;, separates from water in moss-like crystals, and 
melts at 194—199° with decomposition. The benzoyl-derivative, 
C;H,Me-CH,-NHBz, ecrystallises from alcohol in long, colourless 
needles, melts at 125°, and is readily soluble in ether, but insoluble 
in water. 

Paratolubenzylearbamide, C,H,Me‘CH.NH-CO-NH2, prepared by 
treating the hydrochloride of the amine with potassium cyanate, 
crystallises from dilute alcohol in plates, and melts at 166°. 

Di-paratolubenzylthiocarbamide, CS(NH-CH,°C,H,Me)., crystallises 
in colourless plates melting at 124—125°. 

Diazobenzeneparatolubenzylamine, C,H,Me‘CH,,NH-N.Ph, crystal- 
lises in colourless plates, melts at 60—61°, and is soluble in ether, 
alcohol, and light petroleum. 

Paratolubenzylacetamide, C;H,Me-CH,"NHAc, prepared by treating 
tbe amine with acetic chloride, is a colourless, crystalline compound 
melting at 106°5°. 

Paramethyleinnamic acid, CsH,Me‘CH:CH-COOH, prepared from 
paratolualdehyde, crystallises from benzene in colourless needles, 
melts at 197°, and is soluble in most ordinary solvents. The 
dibromide, CjoHoBr,0., crystallises from light petroleum in needles, 
and melts at 183°. 

Paramethylhydrocinnamie acid, CyH20., is formed when the pre- 
ceding compound is reduced with sodium amalgam; it crystallises 
from hot water in plates, and melts at 120°. F. 8. K. 


Action of Orthodiamines on Phthalaldehydic Acid. By A. 
Bistrzyck1 (Ber., 23, 1042—1046).—Toluyleneamidinebenzenylortho- 


carboxylic acid, C.H.Me<yy>0-C.H COOH, separates as an orange 


precipitate when phthalaldehydic acid (benzaldehydeorthocarboxylic 
acid) is treated with orthotoluylenediamine in aqueous or alcoholic 
solution. It crystallises from alcohol in colourless needles, melts at 
258° with decomposition, and is almost insoluble in water, chloroform, 
acetone, ether, and toluene, and only very sparingly soluble in boiling 
alcohol ; it dissolves freely in glacial acetic acid and in mineral acids, 
and also in alkalis and alkaline carbonates. 
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Bromotoluyleneamidinebenzenylorthocarboxylic acid, 
C.H,BrMe<y jy >C-C:HCOOH, 


obtained from bromoparatolnylenediamine (see below), in like manner, 


melts at 267°. 
Phenyleneamidinebenzenylorthocarboxylic acid, 


CH.< yy >C-CH-COOH, 


prepared from orthophenylenediamine, decomposses at 266°. The 
corresponding naphthalene-derivative, C,sH,,.N.O., decomposes at 
about 280°. 

These three compounds all form microscopic crystals, and are very 
sparingly soluble or insoluble in most neutral solvents. 

Bromotoluylenediamine | Me: (NH:,).: Br = 1: 3: 4: 5] can be pre- 
pared by brominating metanitroparatoluidine in alcoholic solution 
and reducing the product with stannous chloride and hydrochloric 
acid ; it crystallises in long needles, melts at 81—82° with previous 
softening, and is very readily soluble in alcohol, ether, chloroform, 
acetone, and benzene, but only sparingly in water. F. 8. K. 


Stereochemically Isomeric Nitrogen Compounds. By A. 
Hantzscu and A. Werner (Ber., 23, 1243—1253; compare this vol., 
p. 348).—In consequence of the work of Klinger and Zuurdeeg (this 
vol., p. 761) on the trinitroazotoluenes, the authors regard the existence 
of stereochemically isomeric azo-compounds as doubtful, and acknow- 
ledge that these can no longer be cited in support of their theory. In 
all other points the theory is upheld, and the objections raised 
by V. Meyer with regard to the isomeric oximes (this vol., p. 719) 
are replied to. The authors point out that if Beckmann’s isobenz- 

Ph:C-NH 
aldoxime had the constitution VY, it would be intermediate 
O 

between Ph-‘CH:NOH and Ph-CO-NH:, and might, therefore, be 
expected to readily undergo change into the latter, which is not the 
vase. They are, therefore, still of opinion that the structure of the 
isomeric benzaldoximes is similar. The fact that Auwers fails to 
discover an isomeride of the unsymmetrical oxime of the formula 
OH-N:CPh-C,H,Me cannot be taken as any positive procf against the 
theory, for reasons which the authors have already given in their 
former paper. ‘The absence of isomeric oximes of phenanthra- 
quinone may, perhaps, be explained by the total difference in struc- 
ture between this compound and benzile, the former containing a 
closed ring, which is not the case with the latter, and therefore 
having an essentially different structure. H. C. 


Diazo-compounds. By L. Garrermann, W. Havussxnecat, A. 
CantTzLer, and R. Eurnarvr (Ber., 23, 1218—1228).—Experiments 
made by the authors with the object of obtaining diphenyl from 
diazobenzene chloride by the action of finely-divided copper had not 
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the desired result, but led to the formation of chlorobenzene. Further 
investigation has shown that finely-divided copper exerts generally 
an action on diazo-salts very similar to that of cuprous salts dis- 
covered by Sandmeyer. The new reaction has, however, many 
advantages over the latter method, as it takes place in the cold, and it 
is unnecessary to prepare a special salt containing the residue to be 
introduced into the benzene nucleus, it being sufficient to add copper 
wder and a solution of the potassium or sodium salt of the acid. 
The results obtained up to the present may be divided into three 
roups :— 

9 (L.) Replacement of the amido-group, by halogens, thiocyanogen, 
and cyanogen. Thecopper powder was prepared by adding zinc-dust 
tv a saturated solution of copper sulphate until the latter has only a 
pale-blue colour, washing the precipitated copper by decantation, and 
treating with dilute hydrochloric acid to remove traces of zine. 
After filtering and washing, the paste of copper powder should be 
placed in a well-closed bottle, as it readily undergoes oxidation. 

For the preparation of chlorobenzene, aniline is diazotised in the 
usual manner, using an excess of acid, and the copper powder 
gradually added, with constant stirring ; nitrogen is rapidly evolved, 
and the reaction is complete in 15—30 minutes. The aqueous 
solution is poured, as completely as possible, from the lower oily 
layer, and the latter distilled in a current of steam. The distillate 
consists of chlorobenzene and a little diphenyl. 

Ortho- and para-toluene in the same manner form ortho- and para- 
chlorotoluene, the yield being in both cases considerably better than 
that given by Sandmeyer’s method. #-Naphthylamine is also readily 
converted into 8-chloronaphthalene, but a large quantity of resinous 
matter is also formed, the yield of pure substance being only 30 per 
cent. Parachloronitrobenzene has also been prepared by this method 
from paranitraniline. 

Metachlorobenzaldehyde may be prepared from metanitrobenz- 
aldehyde by reducing the latter with stannous chloride and hydro- 
chloric acid, diazotising directly without removing the tin, and adding 
copper powder. 

For the preparation of bromobenzene, aniline is diazotised by means 
of sulphuric acid and sodium nitrite, and mixed with an aqueous 
soiution of potassium bromide. The copper powder is then gradually 
added, the appearances being the same as with the chlorine compound. 
On distilling in a current of steam, almost pure bromobenzene ‘is 
obtained. lodobenzene and para-iodotoluene can be prepared in an 
exactly similar manner. The cyanogen- and thiocyanogen-groups can 
also be thus substituted for the amido-group, but the reactions have 
not as yet been closely studied. 

(2.) Replacement of the amido-group by the cyanic acid residue. 
—The potassium cyanate required was prepared according to the 
method of C. A. Bell (this Journal, 1876, i, 68), by heating a mixture 
of potassium ferrocyanide and potassium dichromate, and extracting 
the product with 80 per cent. alcohol. A concentrated aqueous 
solution of the salt (9 grams) was added to a solution of 10 grams of 
aniline, diazotised in the usual manner, and then the copper added in 
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portions of 5 grams, with constant stirring, until no more nitrogen is 
evolved. The phenyl cyanate forms an oily layer on the surface, and 
is removed by means of a glass spoon as it is formed, ether added, 
the water taken with it separated, and the ethereal solution dried 
over ignited potassium carbonate, evaporated, and distilled. The 
phenyl cyanate thus obtained contains a little coloured impurity, 
which has not yet been removed, but which is not retained by the 
derivatives obtained from the phenyl cyanate, such as phenyl- and 
diphenyl-carbamide. A residue is also obtained from the distillation 
of the phenyl cyanate, probably consisting of phenyl phenylcarbamate, 
NHPh-COOPh. 

Orthotolyl cyanate may also be obtained in this manner from 
orthotoluidine, the yield being better than in the foregoing case. 

(3.) Conversion of aniline into diphenyl.—For this purpose aniline 
is diazotised witb sulphuric acid and sodium nitrite, and a quantity of 
90 per cent. alcohol added. Copper powder is then gradually intro- 
duced, and the mixture vigorously stirred for an hour. The whole is 
then distilled in a current of steam, and the distillate collected as 
soon as it gives a solid precipitate on addition of water. The 
diphenyl thus obtained is perfectly pure. Concerning the mechanism 
of the action, all that is known at present is that the alcohol is 
partially oxidised to aldehyde, and the copper also oxidised to 
some extent. The copper may be replaced by finely-divided zinc or 
iron. 

Culmann and Gasiorowsky have also recently obtained diphenyl 
from diazobenzene chloride by the action of stannous chloride, but 
the action is more complicated. Better results were obtained by the 
action of stannous chloride on diazobenzene formate in presence of 
formic acid (Abstr., 1889, 1156), but the copper method is preferable 
as being much cheaper. H. G. C. 


Piazothioles and Piaselenoles II. By O. Hinszere (Ber., 23, 
1393—1397 ; compare Abstr., 1889, 785, and this vol., p. 160).— 
1 : 2-Naphthylenediamine, obtained by the reduction of benzeneazo-£- 
naphthylamine, yields naphthapiazothiole, C,;,H,.N.S, when heated to 
180—200° for 6 to 8 hours with hydrogen sodium sulphite in a sealed 
tube. The products of the reaction are treated with dilute hydro- 
chloric acid, and distilled in a current of steam. Naphthapiazothiole 
crystallises from methyl alcohol in colourless or slightly yellow 
neédles or leaves, melting at 81°. It is a feeble base, and gives a 
yellow coloration with concentrated sulphuric acid; with tin and 
hydrochloric acid, it yields naphthylenediamine and hydrogen sulphide. 

1 : 24-Naphthaquinowaline, CyH¢.C,N,H2, is obtained by warming a 
mixture of 1 : 2-naphthalenediamine and glyoxal hydrogen sodium 
sulphite with acetic acid; after purification, the compound crystal- 
lises from dilute alcohol in small, colourless needles, melting at 62°; 
its salts are yellow in solution, and are not dissociated. The platino- 
chloride is sparingly soluble in water. The base is stable towards 
oxidising agents and nitrous acid; concentrated sulphuric acid 
produces a deep-red coloration, which changes to yellow on the 
addition of water. 


i i i on || 6, 
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Experiments made with the object of ascertaining what influence, 
if any, the presence of alkalis or acids exerts on the formation of 
piaselenoles, show that alkaline selenites do not react with 1: 3: 4- 
diamidotoluene, and that dilute mineral acids do not affect the’ 
ordinary course of the reaction. On warming a mixture of equal 
molecular parts of 1 : 3 : 4-diamidotoluene and selenious anhydride in 
concentrated hydrochloric acid, the solution becomes yellowish-red in 
colour, and a considerable quantity of crystals are deposited which 
chiefly consist of methylchloropiaselenole, CsH,C1Me:N,Se, melting at 
149—150°. This compound shows all the characteristic properties 
of the piaselenoles; it is a feeble base, gives a yellowish-red colour 
with concentrated sulphuric acid, and, on reduction, yields a chloro- 
diamidotoluene. As selenious anhydride and concentrated hydrochloric 
acid have no action on methylpiaselenole, the above reaction is prob- 
ably best explained by assuming that the compound SeCl,(OH), is first 
formed, and that this then unites with the diamidotoluene, giving the 


compound CHe<NE>SeCh ; by the loss of two hydrogen-atoms, 


the dichloride, C;H,:N.SeCl,, would be produced, from which methyl- 
chloropiaselenole is finally obtained by elimination of hydrogen 
chloride and atomic rearrangement. Selenic acid combines with 
diamidotoluene to form methylpiaselenole, part of the amine being 
simultaneously oxidised to a red-coloured compound. J. B. T. 


Formation of Alkyl-derivatives of Amides. By J. Tare: and 
C. Enocu (Ber., 23, 1550—1554; compare this vol., p. 491).—Silver 
metanitrobenzamide, C;H;N,0;Ag, prepared by dissolving metanitro- 
benzamide in dilute alcohol, precipitating with silver nitrate and 
soda, and carefully drying, is a grey powder, which by heating for 
several days at 50° with ethyl iodide, extracting the mass with ether, 
and precipitating by the addition of ethereal hydrogen chloride to 
the ether extract, yields the hydrochloride of metanitrobenzimidoethyl 
ether, NO.C,HyC(OEt):NH,HCl. 1t forms a horny mass soluble in 
alcohol and water; when the aqueous solution is warmed, decompo- 
sition ensues, ammonia and ethyl metanitrobenzoate, melting at 43° 
(uncorr.), being formed. Metanitrobenzimidoethyl ether was prepared 
by dissolving the hydrochloride in water, and adding the calculated 
quantity of sodium carbonate. It is an uncrystallisable oil, but its 
acid oxalate, C,,H;.N,0;, forms well-developed crystals. Metanitro- 
benzamidine hydrochloride, NO.Cs;HyC(NH)-NH:,HCl, was prepared 
from it by Pinner’s method (Abstr., 1883, 1089) ; it dissolves easily in 
water, less easily in alcohol, and is precipitated from solution in the 
latter solvent by the addition of ether, in white tables melting at 240°. 
The platinochloride forms small, glittering, yellowish plates. Free 
metanitrobenzamidine was obtained by decomposing the hydrochloride 
with excess of soda; it forms ili-defined crystals which are soluble in 
water and have a strongly alkaline reaction. 

When mercury-acetamide is suspended in ether and mixed with 
iodine, a brick-red powder of the constitution HgI,(NHAc), is formed ; 
when this is dissolved in hot alcohol and the solution cooled, it 
separates as an oil, but soon solidifies to a crystalline mass. It is 
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insoluble in benzene, is decomposed by heat, and by dilute hydro- 
chloric acid, but not by other dilute acids. 

When mercury-benzamide is treated in the same way, a similar 
red powder, HgI,(NHBz),, is formed. When this is boiled with 
alcohol, it is decomposed into two compounds, one not containing 
mercury, probably C;H,NOI, the other C,H,NOHglI, obtained in 
small, white needles melting at 194°, and decomposing at a higher 
temperature ; it is insoluble in water. 

When silver-carbamide, CON,H,Ag», is treated with iodine in the 
above manner, a greenish mass of CON,H,Ag,I is formed, extremely 
sensitive to light, and decomposed with liberation of silver iodide 
when heated alone or with alcohol, some aldehyde being formed in 
the latter case. Dilute hydrochloric acid liberates the iodine. 

C. F. B. 

A Modification of the Chloroformamide Synthesis. By 
L. GarrerMANN and A. Rossotymo. (Ber., 23, 1190—1199).—About 
two years ago, one of the authors, in conjunction with G. Schmidt, 
W. Hess, and E. P. Harris, described a new method of synthetically 
preparing aromatic carboxylic acids, which consisted in acting with 
chloroformamide on aromatic hydrocarbons and phenol ethers in 
presence of aluminium chloride (Abstr., 1887, 569; 1888, 574). For 
the preparation of chloroformamide in quantity, a considerable 
quantity of condensed carbonyl chloride is necessary, which is not 
always readily obtained, and moreover, the time required in the pre- 
paration of the chloroformamide is too great in comparison with 
the actual preparation of the carboxylic acid, when only small 
quaptities of the latter are required. The authors have succeeded in 
effecting a modification of the method by which the difficulties in the 
preparation of small quantities have been successfully overcome. Led 
by the fact that chloroformamide, which appears to distil unchanged, 
really splits up into cyanic acid and hydrogen chloride, they have 
examined the effect of replacing the chloroformamide by a mixture 
of cyanic acid and hydrogen chloride, and find that the mixture 
acts in exactly the same way with the aromatic hydrocarbons and 
phenol ethers. 

For the preparation of cyanic acid, cyanuric acid is recrystallised 
from water, the hydrated crystals carefully heated until anhy- 
drous, and the acid then distilled in a suitable vessel, passing a 
current of carbonic anhydride through it during the operation. The 
vapours are led into a wide necked flask, into which also passes a tube 
conveying hydrogen chloride. In the flask is placed a quantity of 
powdered aluminium chloride equal to that of the cyanuric acid taken, 
and the hydrocarbon or phenol ether to be acted on, the latter being 
diluted with carbon bisulphide if the quantity is small, and it is to be 
converted as fully as possible into the amide. Through a third hole 
in the flask is placed a fairly wide tube, which serves to condense the 
carbon bisulphide boiled off during the reaction. The whole is gently 
warmed, and the cyanic acid vapours mixed with carbonic anhydride, 
and the hydrogen chloride simultaneously passed in, the flask being 
continually shaken. After the reaction is over, the liquid is poured 
off from the solid or semi-solid aluminum double salt, and the latter 
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carefully decomposed with water, cooling well during the operation. 
The amide usually separates at once or, if the quantity is small, may 
be extracted with ether, and then crystallised from hot water after 
treatment with animal charcoal. 

Benzene gives the worst yield of any of the hydrocarbons. The 
compound obtained crystallises in colourless plates melting at 128”, 
and is identical in every respect with benzamide. Even with a small 
quantity of benzene and an excess of cyanic acid and hydrogen 
chloride, the yield is not good. 

Toluene, under the same conditions, gives a much better yield of 
paratoluamide, melting at 158°. As with phenyl cyanate and chloro- 
formamide itself, the hydrogen-atom occupying the para-position to 
the methyl-group is replaced. Ethylbenzene yields the previously 
unknown parethylbenzamide, C,H,Et‘CO-NH2, which is sparingly 
soluble in hot water, and crystallises from it in colourless plates 
melting at 115—116°. The acid obtained from it by hydrolysis is 
identical with parethylbenzoic acid. 

Metaxylene is converted by the reaction into metarylylamide, 
C;H;Me,,CO-NH, (1.3.4), melting at 178—179°. By means of 
this reaction the authors have been able to ascertain that a sample of 
xylene from coal-tar consisted chiefly of metaxylene mixed with a 
little ethylbenzene. 

Anisoil readily yields anisamide, which crystallises in white needles 
and melts at 162—163°, and not at 137—138°, as given by Henry. 

Phenetoil is also converted with great ease into the amide of 
ethoxybenzoic acid, crystallising in lustrous plates melting at 201°. 

Naphthalene, acenaphthene, and a-naphthy] ethyl ether are also 
acted on by these reagents. The first yields the amide of a-naph- 
thoic acid, melting at 201—202°, and the second an amide melting 
at 197—198°, whilst the third gives an amide for which the authors, 
in agreement with Hess, find the melting point 143—-144°. 

This reaction also permits of the detection of the constituents of a 
mixture of hydrocarbons. Thus, a mixture of toluene and metaxy- 
lene, treated with half the quantity of cyanic acid necessary to con- 
vert the whole into amide, yielded nearly pure metaxylylamide, and 
the residual hydrocarbon on further treatment yielded paratoluamide. 

H. G. C. 

Action of Carbonyl Chloride on Orthodiamines. By A. 
Harrmann (Ber., 23, 1046—1051. Orthophenylenecarbamide (m. p. 
307—308°) is formed when carbonyl chloride is heated with ortho- 
phenylenediamine hydrochloride in toluene solution; orthotoluylene- 
carbamide (m. p. 291—292°), and orthonaphthylenecarbamide (m. p. 
about 380°) can be obtained in like manner. 


Bromotoluylenecarbamide, C.H,BrMe<jy,>0, prepared from bro- 


motoluylenediamine (m. p. 81—82°) melts at 324—325°, and is readily 
soluble in alcohol, but only sparingly in benzene, ether, and water. 
Diacetylbromotoluylenediamine, C.H,BrMe(NHAc),, is obtained 
when bromotoluylenediamine [Me : (NH,).: Br = 1:3:4: 5] is 
boiled with acetic anhydride; it crystallises from water in needles, 
melts at 222—223°, and is readily soluble in glacial acetic acid and 
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alcohol, but more sparingly in water, benzene, and toluene. The 
monacetyl-derivative, C,H, BrN,O, can be prepared by reducing meta- 
nitrometabromoparacetotoluide with stannous chloride and hydro- 
chloric acid in the cold; it separates from benzene in crystals and 
melts at 167—168°. 

--N 


Ethenylbromotoluyleneamidine, CsH.BrMe<y 1, >CMe, is formed 


when acetyl- or diacetyl-bromotoluylenediamine is heated above 
its melting point, and also when nitrobromacetotoluide is re- 
duced at a moderately high temperature ; it crystallises from alcohol 
in prisms, melts at 197—18°, and is readily soluble in alcohol, but 
only sparingly in benzene and water. 

Dibenzoylbromotoluylenediamine, CsH,BrMe(NHBz),, crystallises in 
colourless needles melting at 244°. 

N-CPh 


N:CPh 
ing bromotoluylenediamine with benzile in alcoholic solution, crystal- 
lises in needles, and melts at 153—154°. 

Bromotoluphenanthrazine, C.,H,;;3BrN2, is formed when bromopara- 
toluylenediamine is treated with phenanthraquinone in glacial acetic 
acid solution; it crystallises from a mixture of chloroform and 
alcohol in yellow needles melting at 209—210°. F. S. K. 


Diphenylbrumotoluquinowaline, CSH,.BrMe< , prepared by boil- 


Derivatives of Trimethylenediamine. By A. Go.penrine (Ber., 
23, 1168—1174).—Aniline readily acts on y-bromopropylphthalimide 
at 150°, aniline hydrobromide separating out. On addition of aqueous 
ammonia and distilling in a current of steam, an oil remains which 
may be purified by adding boiling water and concentrated hydro- 
chloric acid, until] all but a small quantity of resinous matter is dissolved. 
On cooling the filtered solution, the salt formed separates in white 
granules, which are reconverted into the base by warming with dilute 
aqueous ammonia; the product thus obtained is dissolved in a small 
quantity of benzene, and a large excess of alcohol added. The yellow 
crystals which separate, melt at 144—145°, and consist of diphthalyl- 
ditrimethylenetriamine NPh(CH,°C H.°CH.’N:C,H,0,)2. On heating 
this compound with fuming hydrochloric acid in a sealed tube at 
240°, it is converted into di-trimethylenephenyltriamine hydrochloride, 
NPh(CH,CH,CH,"NH,).,3HCl, which yields a sparingly soluble 
platinochloride. 

The mother liquor from the above diphthalyl compound, leaves on 
evaporation a yellow, resinous mass, which may be purified for analysis 
by recrystallisation from light petroleum. It then forms indistinct, 
yellow crystals melting at 87—89°, which from their composition and 
mode of preparation must consist of ‘y-anilidopropy/phthalimide, 
C,H,O,:N-CH,CH,CH,,NHPh. Like the foregoing compound, this is 
converted by treatment with fuming hydrochloric acid into the 
hydrochloride of the corresponding trimethylenephenyldiamine, 
NH,-CH,CHyCH,NHPh,2HCl, which crystallises in small, almost 
white needles. The picrate, C,HyN.,2C,H;N,0,, crystallises from 
60 per cent. alcohol in greenish, feathery needles, which decompose 
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at 195°. The free trimethylenephenyldiamine, NH,*CH,°CH.,CH.-NHPh 
is prepared by decomposing a concentrated aqueous solution of the 
hydrochloride with solid potash. It is a colourless, strongly refrac- 
tive oil, readily soluble in water, alcohol, and ether, having a stron 

alkaline reaction and characteristic amine smell, and boiling at 277°. 
It absorbs carbonic anhydride from the air, forming a liquid carbonate. 
This base has also been prepared in a different manner by Balbiano 
(Abstr., 1889, 1215). In agreement with the latter, the author finds 
that the amido-compound reacts with carbon bisulphide in a different 
manner to ethylenediamine, a dithiocarbamate of the constitution 
NH-Ph:C,H,-NH-CS:SH,NHPh-C;H, NH), being formed. It crystal- 
lises in small, white plates and decomposes on boiling with water into 
hydrogen sulphide, trimethylenephenyldiamine, and trimethylene- 


phenylthiocarbamide, os< NE > GH the latter forming white 


prisms melting at 215°. 

Trimethylenephenyldiamine is readily acted on by phenylthiocarb- 
imide with formation of trimethylene, triphenyldithiocarbamide, 
NHPh-CS:NH-C,;H,NPh:CS:-NHPh, which crystallises from alcohol 
in slender needles melting at 145°. 

Trimethylenephenylcarbamide cannot be prepared in a similar 
manner to the corresponding trimethylenecarbamide by the action of 
ethyl carbonate on trimethylenephenyldiamine (compare Fischer and 
Koch, Abstr., 1886, 527). If, however, the monohydrochloride of the 
latter be treated with potassium cyanate at 100°, it is converted into 
anilidopropylcarbamide, NH+Ph:C,;H.NH-CO-NH,. This crystallises 
in rose-coloured aggregates of needles which melt at 96-——98°, and at 
120° give off ammonia with formation of trimethylenephenylcarbamide, 


CO<N fy > CE. This crystallises from alcohol in pale yellow 


needles sparingly soluble in water, and melts at 213—215°. 
H. G. C. 


Derivatives of Paracyanobenzyl Chloride. By H. K. Ginrner 

(Ber., 23, 1058—1062).—Paracyanobenzylphthalimide, 
C.H,0,°:N-CH,°C,H,y CN, 

is formed when paracyanobenzyl chloride is heated with potassium 
phthalimide at 130°. It crystallises from boiling glacial acetic acid 
in yellowish-brown plates, a@:b:¢ = 0°7212:1:0°5218, melts at 
183—184°, and is almost insoluble in water, ether, alcohol, and light 
petroleum, but readily soluble in acetone, chloroform, and hot glacial 
acetic acid. 

Paracarboaybenzylphthalamic acid, 

COOH-C,H,CO-NH-CH,-C,H,COOH, 


is obtained when the preceding compound is warmed with soda, and 
the sodium salt thus produced decomposed with hydrochloric acid. 
It separates from alcohol in microscopic needles, melts at 255°, and is 
only sparingly soluble in most ordinary solvents. The silver salt, 
C,,.H,.0;N Ag», crystallises in prisms. 

Benzylamineparacarboaylic acid, NH,-CH,°C.H,COOH, can be pre- 
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pared by heating the preceding compound with concentrated hydro- 
chloric acid at 200° for three hours ; the product is treated with cold 
water, the filtered solution evaporated to dryness, the residue dissolved 
in a little warm water, and the solution mixed with sodium acetate; 
on rubbing, the acid gradually separates in crystals. It crystallises 
from water and glacial acetic acid in yellow scales, and is insoluble in 
ether, alcohol, benzene, acetone, and light petroleum. The hydro- 
chloride crystallises in long needles, a : b : ¢ = 0°5742 : 1 : 0°9630, and 
is soluble in water, alcohol, light petroleum, and chloroform, but 
insoluble in ether, glacial acetic acid, and benzene. The platino- 
chloride (C,H,O,N )2,H,PtCl, is amorphous. The aurochloride crystal- 
lises in well-defined prisms. 

An acid of the composition C,.H,O; is formed when paracyano- 
benzyl chloride is boiled with potash, and the resulting sodium salt 
decomposed with hydrochloric acid ; it separates from hot acetic acid 
in ill-defined, colourless crystals, and is insoluble in ether, acetone, 
chloroform, and benzene, but readily soluble in ammonia and alkalis. 
The silver salt has the composition C,,H,Ag.O;. The constitution 
of the acid is probably expressed by the formula O(CH,C;H,COOH),. 

F. S. K. 

Etard’s Reaction. By W. v. Mitter and G. Ronpe (Ber., 23, 
1070—1079).—When propylbenzene is treated with chromy] chloride, 
benzaldehyde, benzyl methyl ketone, and other compounds are formed, 
but not a trace of hydrocinnamaldehyde is produced, as stated by 
Etard (Abstr., 1881, 581). 

When cymene is treated with chromyl chloride, it yields about 
equal quantities of an aldehyde identical with the compound 
described as paramethylhydrocinnamaldehyde by Richter and 
Schiichner (Abstr., 1884, 1342), and a compound which seems to be 
paratolylethyl ketone. The aldehyde obtained in this way is not 
identical with paramethylhydrocinnamaldehyde (compare next 
abstract), and on oxidation with silver oxide it is converted into an 
acid which melts at 40—41°; paramethylhydrocinnamic acid melts 
at 116° (compare Kriber, this vol., p. 969). The aldehyde obtained 
from cymene has probably the constitution C,H,Me-CH Me-CHO, and 
the acid (m. p. 40—41°) is probably paramethylhydratropic acid. 

Ethylbenzene and chromyl] chloride yield acetophenone, together 
with an oil which combines with sodium hydrogen sulphite, and 
probably consists of phenylacetaldehyde and benzaldehyde. 

The above experiments show that Etard’s reaction takes a course 
different to that which it is usually supposed to take; whilst the 
methylbenzenes yield with chromyl chloride the corresponding 
aldehydes, the hydrocarbons with longer side chains give a ketone as 
a rule, and only in some cases the corresponding aldehyde. 

Stilbene is formed when a mixture of benzyl methyl ketone and 
benzaldehyde is shaken with hot concentrated (3 : 1) sulphuric acid; 
when a mixture of benzyl methyl ketone and metachlorobenzaldehyde 
is treated in like manner, a crystalline compound melting at 73—74°, 
probably metachlorostilbene, is produced. Deoxybenzoin and benzyl 
methyl ketone condense together forming stilbene and benzoic acid. 

F. 8. K. 


ORGANIC CHEMISTRY. 979 


Hydrocinnamaldehydes. By W. v. Mittek and G. Ronn (Ber., 
23, 1079—1082).—Hydrocinnamaldehyde, C,H;-CH,"CH.,-CHO, pre- 
pared by distilling a mixture of calcium hydrocinnamate and calcium 
formate, is an oil. 

a-Methylhydrocinnamaldehyde, C,H;‘CH.;CHMe-COH, prepared 
from methylhydrocinnamic acid in like manner, boils at 226—227° 
(corr.) ; the hydrazone and the anil:de are oils. 

Metachlorohydrocinnamaldehyde, C,H,ClO, boils at about 240°. 

Paramethylhydrocinnamaldehyde, CsH,Me-CH,°CH,°CHO, is an oil. 

The compounds described above have a characteristic odour of 
jessamine, undergo oxidation on long exposure to the air, and have 
the generic properties of aldehydes; when treated with concentrated 
or moderately concentrated sulphuric acid, they yield solutions which, 
when seen by transmitted light, have a more or less intense rose- or» 
carmine-red coloration. F. S. K. 


Aromatic Alkyl Ketones; their Oxidation by Potassium Per- 
manganate. By A. Craus (J. pr. Chem., [2], 41, 4883—514; com- 
pare this vol., p. 769).—Metaxylyl methyl carbinol, 


[C,H,;Me.,CHMe:OH = 2 : 4 : 1}, 


is produced when metaxylyl methyl ketone (Abstr., 1886, 463) is re- 
duced by sodium amalgam (compare the behaviour of paratolyl 
methyl ketone, this vol., p. 769); it is a pale-yellow oil, becoming 
brown in the light in presence of air; it boils above 300°. 
Metaxylyl methyl ketone phenylhydrazide forms lustrous needles 
melting at 115° (uncorr.), and is insoluble in cold water and ether. 
Orthoparadimethylmandelic acid, 


C,H;Me.,CH(OH)-COOH [= 2:4 : 1), 


is obtained when metaxylylglyoxylic acid (Abstr., 1886, 463) 
is reduced by sodium amalgam; it crystallises from hot water in 
aggregates of needles, melts at 119° (uncorr.), sublimes, and is easily 
soluble in alcohol and ether, but not in cold water. It gives a 
cherry-red colour when warmed with strong sulphuric acid, a reaction 
which is shared by its salts. When the glyoxylic acid is reduced by 
hydriodic acid, metaxylylacetic acid, CsH,;Me,-CH,-COOH [4:2: 1], is 
obtained as well as the above; it crystallises in colourless needles or 
leaflets which melt at 102° (uncorr.), sublime, and are soluble in the 
usual solvents, except cold water. The melted acid distils abont 
265° (uncorr.). Its potassium, barium, and silver salts (each with 
1 mol. H,0), its calcium salt (with 43 mols. H,O), and its amide (m. p. 
183°, uncorr.) are described. 

Dinitrosometazylylglyoxylic acid, C,HMe,(NO).,CO-COOH,  ob- 
tained by acting on the glyoxylic acid (1 part) for a short time 
(two minutes) with fuming nitric acid (4—5 parts), forms colourless 
crystals which melt at 177° (uncorr.), and sublime with decom- 
position; it is soluble in the usual solvents, except water, and 
gives a red colour with phenol and sulphuric acid. Its potassiwm 
and barium salts (each with 1} mol. H,) are described. When it 
is, oxidised with potassium chromate (0°254 part) and sulphuric 
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acid, it yields dinitrosometaxylenecarboaylic acid, C;HMe,(NO),.-COOH, 
which melts at 166°. When the dinitrosoglyoxylic acid is acted 
on by fuming nitric acid, nitronitrosometarylenecarboxylic acid, 


NO-C,HMe,(NO,)-COOH, 


is obtained ; this crystallises in needles which melt at 256° (uncorr.), 
and dissolve freely in hot water, sparingly in chloroform and glacial 
acetic acid, but not in carbon bisulphide and benzene. 

Dinitrometaxylylglyoarylic acid, 

C.,HMe,(NO,).CO*-COOH [=2:4:3:5:1], 
is obtained by treating xylylglyoxylic acid with nitric and sulphuric 
acids in the cold and pouring the mixture into water ; it forms colour- 
less needles melting at 198° (uncorr.) ; its barium salt (with 2 mols. 
H,0) is described. 

By nitrating metaxylyl methyl ketone (10 grams) with nitric acid 

of sp. gr. 1-4 (100 grams) at 65°, a nitroso-derivative, 
(C,H,-CO-C:N-OB),, 

melting at 107—108°, was obtained; this has been described by 

Holleman (Abstr., 1888, 275; 1889, 49). When it is oxidised by 

potassium permanganate, it yields orthoparadimethylbenzoic acid 

(m. p. 126°), and when it is reduced by zinc and acetic acid, di- 

metaxylyl ethylene diketone (Abstr., 1887, 827) is obtained. 

When nitric acid, of sp. gr. 1°52, is used, and the temperature kept 
below 30°, two mononitro-metaxylyl methyl ketones are obtained, the 
one (m. p. 72°) more soluble in alcohol than the other (m. p. 67°); a 
third product was obtained but not investigated. 

5-Nitrometaxylyl methyl ketone forms colourless needles which melt 
at 67° (uncorr.) and are insoluble in dilute alcohol. When it is 
oxidised with dilute nitric acid, or potassium permanganate, nitro- 
dimethylbenzoic acid (m. p. 195°) is formed ; the amido-derivative of 
this acid melts at 175°. When the potassium permanganate is used 
in dilute aqueous solution and in sufficient quantity to supply only 
three atoms of oxygen, 5-nitro-2 : 4-dimethylphenylglyoxylic acid is 
formed ; it isan oil which crystallises after a time and melts at 40° (7); 
its barium salt (with 6 mols. H,O), calciwm salt (with 44 mols. H,O), 
and silver salt are described. 5-Amidometazrylyl methyl ketone crystal- 
lises in small needJes which quickly become coloured and melt at 
88° (uncorr.) ; its hydrochoride and platinochloride are described. 

3-Nitrometuxylyl methyl ketone crystallises from glacial acetic acid 
in columns or prisms which melt at 72°; it is unstable and gradually 
becomes converted into an oily substance, referred to above as the 
third product of the action of nitric acid on metaxylyl methy] ketone. 
When oxidised with four atoms of oxygen, it yields 3-nitro-2 : 4-di- 
methylbenzoie acid ; this acid forms colourless needles or columns 
which melt at 135° (uncorr.), and are freely soluble, except in cold 
water ; its bariwm salt was obtained. 

When metaxylyl methyl ketone (1 part) is added by degrees toa 
mixture of nitric acid of sp. gr. 1°52 (3 parts) and sulphuric acid 
(6 parts), cooled to —10° or —15°, two products are obtained, a 
dinitro- and a dinitronitroso-ketone, the latter being more abundant 
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at higher temperatures ; the dinitroketone is soluble in ether, which 
therefore serves to separate them. 

3: 5-Dinitrometaxylyl methyl ketone crystallises in yellow needles 
which melt at 96° (uncorr.) and explode at the boiling point; it is 
soluble in the usual solvents. By oxidation it yields 3 : 5-dinitro- 
2: 4-dimethylbenzoic acid, which forms small, lustrous crystals melting 
at 199—200° (uncorr.) and subliming in silky needles; it is freely 
roluble, except in cold water; its potassium, barium (with 14 mols. 
H,0O), calcium, and silver salts were obtained ; they are explosive when 
dry. 

3: 5-Dinitrometaxylyl nitrosomethyl ketone crystallises from nitro- 
benzene, or acetone, in lustrous, microscopic leaflets melting at 209° 
(uncorr.), and exploding when heated on platinum foil. 

Mesityl methyl ketone, C,H.Me;;COMe, is a colourless liquid of 
peculiar odour ; it boils at 235° (uncorr.), and is specifically lighter 
than water. When it is oxidised by potassium permanganate, 
mesitylglyoxylic acid and trimethylbenzoic acid are obtained; they 
are separated by water at 30°, in which the latter is fairly soluble, 
but the former not. 

Mesitylglyexylic acid forms large, yellowish, columnar crystals 
melting at 118° (uncorr.), and soluble except in water. The barium 
salt (with 24 mols. H,O) and the silver salt are described. 

2:4:6-Trimethylbenzoic acid forms crystals which melt at 155° 
(uncorr.); it is volatile with steam, smells of honey, sublimes, and is 
freely soluble in the usual solvents; it is identical with Jacobsen’s 
B-isodurylic acid (m. p. 151°; Abstr., 1883, 53). The barium salt 
(with 2 mols. H,O) and the silver salt are described. Further oxi- 
dation by potassium permanganate produces only one dibasic acid, 
namely, 2: 6-dimethylterephthalic acid; this acid crystallises in 
small, white needles which melt at 206° (uncorr.) and are easily 
soluble ; the bar‘wm salt (with 3 mols. H,O) is described. 

2: 4:6-Trimethylphenylacetamide, CyH,Me,CH,°CO-NH,, is ob- 
tained by the action of ammonium sulphide on mesityl methyl ketone 
in small, colourless crystals which melt at 208° (uncorr.) and sub- 
lime; it is soluble except in cold water. The corresponding acid 
forms a white, crystalline powder which melts at 164° (uncorr.) and 
sublimes in small, colourless, slender needles; it is soluble except in 
cold water; the barium salt (with 3 mols. H,O) was obtained. 

Pseudocumyl methyl ketone (Me, = 2: 4:5] is a colourless, strongly 
refracting liquid which boils at 246—247° (uncorr.); it solidifies 
at 0° to transparent prisms which melt at 10°; it dissolves in the usual 
solvents. When oxidised, it yields 2 : 4: 5-trimethylphenylglyoaylic acid, 
which crystallises in slender, white needles melting at 75° (uncorr.), 
and is soluble in most solvents; its potassium (with 1 mol. H,O), 
sodium (with 14 mols. H,O), barium (with 4 mols. H,O), calcium 
(with 3 mols. H,O), silver, and lead salts were obtained. When this 
glyoxylic acid is treated with ammonium sulphide, 2: 4: 5-trimethyl- 
phenylacetamideis formed ; it crystallises in lustrous leaflets which melt 
at 174°. The corresponding acid forms needles which melt at 118° 
(uncorr.) and sublime; the /arium salt crystallises with 2 mols. H,O. 
By oxidation, the glyoxylic acid becomes 2: 4:5 trimethylbenzoic 
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acid (m. p. 150°), identical with Jannasch’s durylic acid (Zeits. f. Chem., 
6, 449), some 2:5-dimethylterephthalic acid, identical with Jan- 
nasch’s cumidic acid (loc. cit. ; Abstr., 1883, 334), being formed at the 
same time. A. G. B. 


Dipyrogallopropionic Acid. By U. Bérrincer (Ber., 23, 1093). 
—The compound described by the author as dipyrogallopropionic acid 
(Abstr., 1884, 318) has, like Doebner and Forster’s pyrogallol- 
benzein (this vol., p. 899), the property of dissolving in alkalis with 
a beautiful blue coloration. 

The so-called dipyrogaliopropionic acid can be converted into a 
tetracetyl-derivative ; when its red solution is boiled with zinc-dust 
and glacial acetic acid, it becomes colourless, but on the addition of 
soda the reduction product absorbs oxygen and the solution turns 
blue. The colourless reduction product is probably the true dipyro- 
gallopropionic acid, of which the red compound is an oxidation 
product. F. 8. K. 


Tetrabromodinitrobenzene. By C. L. Jackson and W. D. 
Bancrort (Amer. Chem. J., 12,289—307 ; compare Abstr., 1888, 821 and 
1276; 1889, 696).—Tetrabromodinitrobenzene (m. p. 228°) is not acted 
on by alcoholic ammonia in open vessels, but if the mixture is heated 
in sealed tubes at 100°, it is converted into a substance (probably 
bromotriamidodinitrobenzene) which is insoluble in any ordinary sol- 
vent, and does not melt at 285°. 

Bromodinitrotrianilidobenzene, C,Br(NO,).(NHPh); is prepared by 
heating at 100°, a mixture of tetrabromodinitrobenzene (1 mol.) and 
aniline (6 mols.). It is insoluble in water and light petroleum ; 
crystallises from alcohol, acetic acid, benzene, and chloroform in micro- 
scopic prisms ; and melts at 175—176°. The compound has no basic 

roperties. 

Ethyl dibromodinitrophenylmalonate, C,H Br.(NO,)..CH(COOEt)., 
is obtained by dissolving tetrabromodinitrubenzene in benzene, and 
mixing the solution with ethyl sodiomalonate; the red-coloured 
mass formed is poured into water and the benzene separated ; on ad- 
ding sulphuric acid to the aqueous solution, the new compound 
separates out, and on crystallisation from alcohol forms colourless 
needles which melt at 89°. It is insoluble in water and in light 
petroleum, but is readily dissolved by all other common solvents, has 
well-marked acid properties, forms soluble salts with the alkalis, and 
gives various-coloured, amorphous precipitates when solutions of the 
heavy metals are added to aqueous solutions of its ammonium salt. 

Ethyl bromanilidodinitrophenylmalonate, 


NHPh-C,HBr(NO,).“,CH(COOEt),, 


is readily prepared by adding aniline (2 mols.) to ethyl dibromodi- 
nitrophenylmalonate (1 mol.). It crystallises from hot alcohol in 
slender, bright-red prisms; melts at 127°; readily dissolves in most 
solvents ; has only feeble acid properties, but gives yellow precipitates 
with solutions of the heavy metals. 

Bromamido-oxindole, CsNH;OBr-NH,, is obtained by the reduction 


so “* 


Se a ee. | 
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of ethyl dibromodinitrophenylmalonate with tin and hydrochloric 
acid. On precipitation from a solution of its chloride, it forms colour- 
less, microscopic needles which melt, with considerable charring, at 
about 212°. It is soluble in hot water and in hot alcohol, insoluble 
in ether and chloroform, and, in some respects, behaves as a phenol. 
The chloride, C;H,ON,,HC1+H,0, crystallises from water in needles or 
prisms, and does not melt within the range of the mercurial ther- 
mometer. 

In preparing tetrabromodinitrobenzene for these experiments, the 
previously undescribed pentabromonitrobenzene, melting at 248°, 
was obtained. G. T. M. 


Compounds Prepared from Bromonitrobenzenes. By C. L. 
Jackson (Amer. Chem. J., 12, 307—313; compare preceding abstract). 
—The author offers an explanation of the reactions between the 
bromonitrobenzenes prepared by him, on the one hand, and ethyl 
sodiomalonate on the other hand ; reviews the relative ease with which 
the reactions takes place, and gives inferences drawn from experi- 
ments, by which the comparative acidity of the substituted ethyl 
malonates, ethyl acetoacetates and ketones, prepared by him, have 
been determined. G. T. M. 


Tautomeric Compounds. By J. U. Ner (Amer. Chem. J., 12, 
379—425 ; compare also Abstr., 1889, 509).—The first part of the 
paper is devoted to a discussion of the alleged cases of tautomerism 
in ethyl succinosuccinate and analogous compounds, and reasons are 


given for believing that the polymorphism in this group is due, not 
to a change of position of certain groups within the molecule, but to 
physical isomerism. Itis further deemed probable that ethyl succino- 
succinate and dihydroxyterephthalate never contain a ketone-group, 
but that the oxygen usually assumed to exist in this condition is 
present rather as hydroxyl. 

The author then proceeds to give in detail the results of experi- 
ments made to test this alleged tautomerism, after first mentioning 
that he has prepared a derivative of ethyl acetoacetate containing two 
acid radicles, which has not before been done. Since ethyl aceto- 
acetate greatly resembles ethyl succinosuccinate and dihydroxy- 
terephthalate, it seemed probable that it, too, is not a ketonic compound, 
and if so it ought to form alkyl and acid ethereal salts, in which the 
substituting group (R) is bound to oxygen, OR-CMe:CH-COOEt, and 
these substances would be insoluble in alkalis. In reality, it is found 
that when ethyl sodacetacetate is treated with 1 mol. of benzoic 
chloride, a small quantity of a compound insoluble in alkalis is 
formed, bat this was found to be ethyl dibenzoylacetoacetate, 
COMe-CBz,,COOEt. 

Ethyl dihydrodiamidopyromellitate, CsH2(NH:).(COOEt),, 


(COOEt),: (NH): H = 1:3:4:6:2:5:1:4, =A, 5 or 


1:3:4:6:2:5:3:6, =A, 4], is made by treating an alcoholic solution 

of ethyl diamidopyromellitate with zinc-dust and dilute sulphuric acid ; 

it may also be obtained, though only in small quantity, by fusing 
3 u 2 
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together ammonium acetate and ethyl paradiketohexamethylene- 
tetracarboxylate, into which latter substance it is itself converted 
when dissolved in concentrated sulphuric acid and treated with a 
little water. It dissolves in chloroform, and with difficulty in alcohol, 
from which it crystallises in colourless needles melting at 212°. 
When treated with 1 mol. of bromine, it loses its two hydrogen-atoms, 
and forms ethyl diamidopyromellitate. It also yields an acetyl- 
derivative melting at 132°. 

Pyrazolone-derivative of dihydroxypyromellitic (quinoltetracarboxylic) 


acid, 0( So >NPh),(COOH),, is best prepared by treating a hot 


aqueous solution of the acid with twice the theoretical amount of 
phenylhydrazine hydrochloride, and heating the mixture for three to 
five hours on the water-bath to complete the reaction. A hydrazide 
of the acid is probably first formed, and then loses two molecules of 
water, yielding the pyrazolone-derivative. This forms yellow crystals, 
which exhibit all the properties of a pyrazolone-derivative. When it 
is oxidised with fuming nitric acid, or when an alkaline solution of it 
(which is purple in colour) is oxidised with potassium ferrocyanide, or 
by simple exposure to the air, a very stable compound, 


. Co Go>NPh (COOH), 


is formed, which gives with alkalis a yellow solution exhibiting a 
green fluorescence. Two of the hydrogen-atoms in the pyrazolone- 
derivative are replaceable by metals. When it is heated with excess 
of benzoic chloride, the dibenzoyl-dipyrazolone anhydride, 


CO NBz 

0<G9>C4(Go_>NPh 
is formed. This forms yellow crystals soluble in alcohol, melting at 
140°, and volatilising without decomposition at a very high tempera- 
ture. Both it and its solutions show a green fluorescence. After 
boiling with alcoholic soda, acids precipitate the free acid in yellow 

flakes, the benzoyl-groups not being eliminated. 
Dihydroxypyromellitic acid, when heated with large excess of 
hydroxylamine hydrochloride, yields a hydroxamic acid, which is 


reconverted into the original acid when boiled with acids. When 
heated for 10 to 15 minutes at 300—350°, it forms quinoltetra- 


carborylic anhydride, Ca(OH) 55> bs which is soluble in acetone 


and ethyl acetate, and crystallises from the latter in yellow prisms 
with red fluorescence. It volatilises without decomposition at 350°, 
and dissolves in water giving a red solution, which when left to itself, 
or heated, is transformed into the acid. Its alkaline salts are very 
deep red in colour. 

Dihydroxypyromellitic acid yields bromanil, C,H,Br., when allowed 
to remain for 12 hours with excess of bromine and some water; 
quinone-tetracarboxylic acid, C,O,(COOH),, is probably first formed, 
and then its carboxyl-groups are replaced by bromine. It also yields 
chloranil when treated with potassium cblorate and hydrochloric acid, 
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but with iodine and hydriodic acid, it yields, not iodanil, but iodoform, 
and with nitric acid, nitranilic acid, C,O,(NO,).(OH)., which is, 
however, doubtless derived from unstable nitranil first formed. 
Dihydrodihydroxypyromellitic acid could not be prepared either by 
saponification of its ethyl salt or by reduction of dihydroxypyro- 
mellitic acid, carboxyl-groups being always eliminated. These facts, 
together with those known regarding succinosuccinic acid, show how 
unstable hydroxybenzenecarboxylic acids are. But dilydroxytere- 
phthalic acid, and stiil more so dihydroxypyromellitic acid are stable, 
and so one is led ‘‘ to the inevitable conclusion that these are coloured 
benzene-derivatives, and that they can never exist as quinolcarboxylic 
acids.” 

The author now proceeds to prove that the substituted groups in 
derivatives of ethyl dilydroxypyromellitate and dihydrodihydroxy- 
pyromellitate (paradiketohexamethylenetetracarboxylate) are joined 
to oxygen, and not directly to carbon. This he does by converting 
ethyl dimethoxypyromellitate by heating with alcoholic soda into the 
sodium salt, this into the silver salt, and this finally into a substance 
melting at 134°, which is identified as methyl dimethoxy pyromellitate. 
The intermediate product, OMe-C,(ONa)(COOEt),, obtained by the 
action of methyl iodide on ethyl disodoxypyromellitate, was also 
examined ; it forms yellow plates with green fluorescence, soluble in 
alcohol. The best way of preparing sodium salts such as that men- 
tioned above is to dissolve the substance (an ethyl! salt, &c.) in chloro- 
form, and add a solution in alcohol of the theoretical amount of 
sodium, diluted with chloroform ; the sodium salt is precipitated in 
the gelatinous state, and is dried on a porous plate in the air, or at 
100°. 

Methyl dimethoxypyromellitate, C.(OMe).(COOMe), is formed by 
heating methyl disodoxypyromellitate, C,(ONa).(COOMe),, with 
excess of methy] iodide in a sealed tube. It melts at 134°, and 
volatilises without decomposition. Its reactions show that it is a 
methoxy- and not a ketonic compound. 

Methyl diacetorypyromellitate, C.(OAc).(COOMe),, is formed by 
the action of acetic chloride on the above-mentioned sodium salt. It 
melts at 147°, and volatilises without decomposition. Its reactions 
are those of an acetyl-derivative of a plenol. 

Methyl dihydrodiacetorypyromellitate, CHAO Ac2)(COO Me),, isformed 
by the action of zinc and hydrochloric acid on the preceding compound. 
lt melts at 173°, and volatilises without decomposition. It is dimor- 
phous. With bromine, it yields methyl dihydroxypyromellitate, 
- C.(OH).(COOMe),, melting at 207°; with nitric acid, it behaves 
exactly like methyl! paradiketohexamethy'enetetracarboxylate, yielding 
first ethyl dihydroxypyromellitate, and then ethyl quinonepyromelli- 
tate, melting at 205°. It may also be obtained from methyl disodio- 
paradiketohexamethylenedicarboxylate and acetic chloride; hence 
methyl paradiketohexamethylenetetracarboxylate is not a ketonic but 
a methoxy-derivative. 

Ethyl dibenzoyloxypyromellitate, C.(OBz).(COOEt),, is formed by 
treating the corresponding disodium compound with benzoic chloride. 
It melts at 157°, and when reduced with zinc and hydrochloric acid, 
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yields ethyl dihudrodibenzoyloxypyromellitate, C;H.(OBz).(COOEt),, 
melting at 135°, and volatilising without decomposition. This 
substance is also formed when ethyl paradiketohexamethylenetetra- 
carboxylate is treated with benzoic chloride. By bromine, it is recon- 
verted into the pyromellitate, C,(OBz).(COOEt),, melting at 157°; 
sulphuric acid decomposes it into benzoiv acid and ethyl paradiketo- 
hexamethylenetetracarboxylate, melting at 14:3°. 

The author now proceeds to prove that also in derivatives of ethyl 
dihydroxyterephthalate and succinosuccinate the substituted groups 
are united to oxygen. 

Ethy! dimethoryterephthalate, C,H.(OMe),(COOEt), [(OMe), = 1: 4], 
was prepared from the corresponding sodium salt and methyl iodide. 
It forms colourless plates with a marked blue-violet fluorescence, 
melting at 101°5°, and volatilising without decomposition. Its entire 
behaviour shows that the methyl-groups are united to oxygen. When 
heated with dilute alcoholic soda, it yields dimethoayterephthalic acid, 
C,H.(OMe).(COOH),, melting at 265°. It is not itself fluorescent, 
but in aqueous solution exhibits blue-violet fluorescence. 

Ethyl dibenzyloxyterephthalate, C§H,(O°-CH,P?h).( COOEt),, is formed 
by treating the corresponding disodium salt with benzyl chloride. It 
forms colourless needles exhibiting blue-violet fluorescence, melting at 
96°5°, and volatilising without decomposition. It does not give the 
ordinary ketonic reactions. In the presence of alkalis, the benzyl 
groups are stable, but with acids, ethyl dihydroxyterephthalate, 
C,H.(OH).(COOEt)., melting at 133°, is formed, and bromine appears 
to replace some of the hydrogen of the benzyl-groups. When reduced 
with zinc and hydrochloric acid, it yields ethyl a-dihydrodibenzyl- 
oayterephthalate, CsH,(OCH,Ph).(COOEt)., which forms colourless 
crystals, with faint blue-violet fluorescence, melting at 169°, and vola- 
tilising without decomposition. It was impossible to remove any of 
the hydrogen-atoms. Three isomerides of this substance (six isomeric 
dihydrobenzene-derivatives are possible) are obtained by treating 
ethyl disodiosuccinosuccinate with benzyl] chloride, namely, a B-variety 
melting at 148°5°, which is transformed by sulphuric acid into a poly- 
meric second, w-variety melting at 272°, and volatilising without 
decomposition, and a third, y-variety melting at 140°5°, also volatile 
without decomposition. None of these compounds gives the ketonic 
reactions. 

Ethyl diacetoryterephthalate, C,H,(OAc).(COOEt)., prepared from 
ethyl disodoxyterephthalate and acetic chloride, melts at- 154°, and is 
not acted on by bromine. 

Ethyl diacetowysucctnosuceinate, C.,H,(OAc).(COOEt),, prepared 
from ethyl disodoxysuccinosuccinate, melts at 169°, and is converted 
by bromine into ethyl dihydroxyterephthalate. But these two sub- 
stances are crystallographica!ly absolutely identical. A similar iso- 
morphism also occurs between ethyl dibenzoyloxyterephthalate, 
C;H,(OBz).(COOEt)., melting at 174°, and ethyl a-dibenzcylory- 
succinosuccinate, C,H(OBz),.(COOEt)., melting at 165°. The latter 
substance is formed by acting on ethyl disodoxysuccinosuccinate with 
benzoic chloride, and when treated with bromine yields ethy] dibenzoyl- 
oxyterephthalate. Ethyl dibenzoyloxyterephthalate is formed from the 
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disodoxyterephthalate and benzoic chloride; when reduced with 
zinc and aqueous hydrochloric acid, it yields three varieties of ethyl 
dihydrodibenzoyloxyterephthalate, C,H,(OBz),(COOEt),, an a-variety 
melting at 165°, identical with that obtained from the ethyl disodoxy- 
succinosuccinate, a 8-variety melting at 138°, and a y-variety melting 
at 102°5°; all three varieties volatilise without decomposition. If, 
however, alcoholic hydrochloric acid be used, the a-variety is 
obtained, together with two, possibly three, new isomerides. 

Finally a few compounds are described to complete the work on 
durene (Abstr., 1887, 255). Methyl dinitropyromellitate, prepared from 
the silver salt and methyl iodide, forms long, flat, transparent needles, 
melting at 180°6°; when reduced, it yields methyl diamidopyromellitate, 
forming long, flat needles melting at 149°6°, and this on further reduc- 
tion yields methyl dihydrodihydroxypyromeilitate (paradiketohexa- 
methylenetetracarborylate) in heavy cubes with faint blue fluorescence, 
melting at 175°. This again, when treated with bromine, yields 
methyl dihydroxypyromellitate, which is a granular, yellow powder 
melting at 207°. Methyl quinonepyromellitate, CSO0{COOMe), + 
2CH;OH, obtained by oxidation of the diamidopyromellitate with 
nitric acid, is colourless. At 150° it loses alcohol, becoming yellow ; it 
then melts at 208°, and volatilises unchanged. C. F. 


Hydrazobenzenedisulphonic Acid. By H. Limpricut (Ber., 
23, 1052—1057).—The compound obtained by the reduction of 
metanitrobenzenesulphonic acid, and described as hydrazoben- 
zenesulphonic acid (Abstr., 1880, 805, 807, 808, 809), is, in reality, 
benzidinedisulphonic acid, as was suggested by Schultz. The 
true hydrazobenzenedisulphonic acid cannot be isolated, but it can be 
obtained in an impure condition as follows :—A solution of potassium 
metazobenzenedisulphonate is treated with a solution of basic lead 
acetate, the red, crystalline precipitate of the basic lead salt washed 
well with boiling water, then suspended in hot water, and treated with 
hydrogen sulphide; the colourless filtrate, on evaporation, yields a 
mixture of metamidobenzenesulphonic acid, benzidinesulphonic acid, 
and hydrazobenzenedisulphonic acid, from which the last-named com- 
pound can be obtained, mixed, however, with benzidinedisulphonic 
acid, by extracting with cold water. It forms colourless crystals, is 
readily soluble in water, and has powerful reducing properties ; when 
treated with mineral acids, it is converted into benzidinedisulphonic 
acid, and when its alkaline solution is evaporated, it is converted into 
azobenzenedisulphonic acid. The bariwm salt, Cy,HiS,N.0,Ba, is a 
colourless, or yellowish, crystalline compound, only sparingly soluble 
in hot water, and insoluble in alcohol; it seems to crystallise with 
2 mols. of water. The potassium salt, CyzHiS.N,0.K3, is crystalline. 

F. S. K. 

Decomposition of Sulphones. By E. Srurrer (Ber. 23, 
1408—1414).—It is well known that certain sulphones are quite 
stable towards alkalis, whilst others are readily hydrolysed. The 
author has studied the action of alkalis on a number of different 
sulphones, for the purpose of discovering the connection between 
their constitution and decomposibility. Compounds of the formule 
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CHSO.R), and R'*CH(SO,.R), are unacted on by alkalis; an increase 
in the length of the carbon chain (R) linked to the SO,-group, does 
not influence this result. Trimethylenediethylsulphone and trimethyl- 
enediphenylsulphone are also unaffected by alkalis. On the other 
hand, the isomeric propylenediphenylsulphone, 


SO,Ph-CHMe:CH,°SO,Ph, 


which forms colourless crystals, and melts at 113—114°, reacts with 
alkalis with elimination of one phenylsulphone-group, in this respect 
resembling ethylenediphenylsulphone. 

The author has also prepared diphenylsulphonebromopropane, 
C;H;Br(SO,Ph),, and triphenylsulphonepropane, CsH;(SO,Ph);. The 
former compound is obtained by warming a mixture of allyl bromide and 
sodium phenylmercaptide ; on pouring into water, an oily liquid sepa- 
rates, which is purified by treating with potassium permanganate and 
dilute sulphuric acid ; it crystallises from alcohol in colourless needles 
melting at 160°, and is easily hydrolysed. Triphenylsulphonepropane 
is prepared by boiling ally] tribromide with an alcoholic solution of 
sodium benzenesulphonate. The compound crystallises from dilute 
alcohol in colourless needles melting at 226°, and is readily hydrolysed 
on warming with alkalis. J. B. T. 


Oxidation of Phenyl Trithioformate. By E. Laves (Ber., 23, 
1414—1417).—Phenyl trithioformate is dissolved in benzene and 
treated with slight excess of potassium permanganate solution and 
dilute sulphuric acid. The filtrate from the manganese precipitate 
contains benzenesulphonic acid. The manganese precipitate is dried 
and extracted with boiling alcohol; on cooling, methyldipheny|- 
sulphone phenyl sulphide, SPh*CH-(SO,Ph)., separates in lustrous, 
silky needles melting at 174—175°. The compound is sparingly 
soluble in cold water ; it has acid properties, and dissolves in sodium 
hydroxide solution in the cold, and in sodium carbonate solution on 
heating; from each of these it is reprecipitated unchanged by acids. 
On oxidation, the corresponding trisulphone is formed melting at 215’. 

Ethenyldiphenylsulphone phenyl sulphide, SPh-CMe(SO, Ph), i is ob- 
tained by dissolving the above compound in dilute alcoholic sodium 
hydroxide, and heating the solution, together with methyl iodide, in 
a sealed tube; it crystallises from chloroform, and melts at 194° with 
previous softening. Benzenesulphonic acid is obtained as sole pro- 
duct by the oxidation of pheny] trithioformate with alkaline potassium 
permanganate solution. 

The above results are in apparent contradiction to the observations 
of Gabriel (compare Abstr., 1877, 311), who obtained pheny] disul- 
phide by the oxidation of phenyl trithioformate. J. B. T. 


. Acetyl-derivatives of Indole. By C. Zarri and A. Ferrari: 
(Ber., 23, 1359—1361).—1'-Acetylindole, C.NHeAc, corresponding 
with l-acetylpyrroline, may be readily prepared by acting on indole 
with acetic anhydride in the usual manner, evaporating the excess 
of the latter in a vacuum, and then distilling the residue with steam. 
The yellowish, oily liqaid obtained is purified by redistillation in a 
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current of steam, and theri fractionated under reduced pressure. It 
boils at 152—153° under 14 mm. pressure, with slight decomposition, 
and has an odour resembling that of the known acety]-derivatives of 
pyrroline and indole. It is readily decomposed by alkalis into indole 
and acetic acid. 

The acetyl compounds remaining after the first treatment with 

steam consist of the two known acetyl-derivatives of indole in almost 
equal proportions. The original product, on treatment with anhydr- 
ons reagents, yields almost solely the 1':3’-diacetylindole, and it 
would therefore appear that the latter has been partially converted 
into 3’-acetylindcle by the action of the water. Experiment has 
shown that 1’ :3’-diacetylindole is in reality thus decomposed on long- 
continued boiling with water. 
’ 3’-Acetylindole undergoes condensation on treatment with benz- 
aldehyde forming 3’-cinnumylindole, U,,;H;;NO, which crystallises 
from alcohol in small, yellow, lustrous plates melting at 229—231°, 
and corresponding exactly with the compound obtained in a similar 
manner from 1’-acetylpyrroline. Unsuccessful attempts were made to 
convert this by oxidation into an acid corresponding with pyrrylgly- 
oxylic acid. H. G. C. 


Benzilorthocarboxylic Acid. By C. Grape (Ber., 23, 1344— 
1349).—It was observed by Jnillard and Graebe (Abstr., 1888, 1095) 
that benzilorthocarboxylic acid exists in two modifications, one of 
which is yellow and the other white. Further investigation has 
confirmed this result, and has shown that the two compounds differ 
not only in their colour, but also in melting point and in solubility in 
concentrated alcohol, 50 per cent. alcohol, and chloroform. In 
their chemical relationships, however, no difference has yet been 
found. 

In the preparation of benzilorthocarboxylic acid by the oxidation of 
desoxybenzoincarboxylic acid, a mixture of both modifications is 
formed, and, on recrystallisation from water or dilute alcohol, a 
mixture of white and yellow crystals is also usually obtained. By 
very slow crystallisation from chloroform, and at a low temperature, 
both the mixture and the yellow modification are completely con- 
verted into the white compound. The yellow modification is best 
prepared by heating the mixture by itself to 140—150°, or with 
benzene té 160—180°, in a sealed tube. 

The molecular weight, as found by Raoult’s method, was the same 
for both acids. Both dissolve in solutions of alkalis and alkaline 
carbonates, forming a yellow solution from which acids precipitate 
the unaltered substances. By the action of concentrated alkalis, both 
yield the same benzhydroldicarboxylic acid. They also yield the 
same ethyl salt, melting at 71°, and the same monoxime, 


COPh-C(NOH)-C,H,-COOH, 
which is colourless, melts at 166°, does not lose water at 100°, and 
may be converted into the dioxime, which at once loses water, form- 


ing the anhydride. The carboxyl-group is not altered in the forma- 
tion of the anhydride. The monoxime also readily yields a hydr- 
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azone, and phenylhydrazine also acts readily on the yellow and white 
modifications forming the same hydrazone. 

The difference in colour of the two compounds is most readily 
explained by assuming a structure of the two compounds similar to 
that given by Victor Meyer for benzile and isobenzile, namely, 


Ph:CO-CO:Ph and O<4 D0. The extreme readiness with which 


one modification passes into-the other is against this view, and the 
author thinks that the isomerism is best explained in a similar man- 
ner to that of the benziledioximes, as given by V. Meyer and Auwers. 
According to this hypothesis, the carboxyl exercises such an influence 
on the benzile molecule that two configurations are possible, the one of 
which is formed chiefly at a low and the other at a high temperature. 
If the carboxyl-group be converted into the group COOKEt, its in- 
fluence is lessened, and only that modification corresponding with 
benzile is formed, aud the addition of an oximido-group appears to 
produce a like effect. If two carboxyl-groups are introduced into 
benzile, as in diphthalic acid, their influence becomes so strong that 
only the colourless modification exists, whereas if the acid be con- 
verted into an ethereal salt, their influence is so much weakened that 
a white and yellow modification are again obtained, as has been shown 
experimentally for the methyl salts. . 

If this hypothesis is correct, it then becomes necessary to ascer- 
tain to which of the possible configurations of benzile, namely, 
Ph: :O q O:C-Ph 
O:¢:Ph “"° O:C-Ph’ 
tion the formation of anhydrides may throw some light. Thus the two 
oximes of desoxybenzoincarboxylic acid both yield anhydrides of the 
PhC-CHyCcHy ‘ Ph-CH,C— CcHy 

N-0-co * N‘0-CO 
of benzilemonocarboxylic acid does not yield an anhydride. In the 
first case, therefore, either free rotation is possible or the carboxy]l- 
group is originally in such a position that separation of water can 
readily take place, whilst in the case of benzilemonocarboxylic acid 
monoxime free rotation cannot take place, and the carboxyl-group is 
not in a position which allows of the elimination of water. Di- 
phthalic acid dioxime also readily yields an anhydride, which, accord- 
ing to Juillard and Graebe (loc. cit.), is a dilactone, the formation of 
which must be rendered possible by the relative position of the 
carboxyl- and carbonyl-groups. 

The formation of anhydrides, which should always be possible if 
free rotation can take place, appears to be most readily understood on 
Victor Meyer's hypothesis. A large amount of experimental work is, 
however, necessary before the question can be regarded as settled, 
and the author is therefore continuing his investigation with a view 


to this end. H. G. C. 


these modifications correspond. On this ques- 


formule , whilst the monoxime 


Azo-derivatives of Phenyl-§-naphthylamine. By T. Zincxe 
(Ber., 23, 1315—1325).—According to Zincke and Campbell (this 
vol., p. 787), the azimido-compounds contain the group —N:N-N‘R, and 
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not, as usually supposed, the group T>NR. The formula given by 


Zincke and Lawson for the ammonium base obtained by the oxidation 
of benzeneazophenyl-8-naphthylamine (Abstr., 1887, 731) therefore 
requires alteration. If this compound is an azammonium compound 
corresponding with those obtained by the action of alkyl iodides on 
azimido-compounds, its constitution would be represented by the 
formula I, in favour of which is the fact that the oxidation compound 
resembles the latter substances in having a bitter taste, and in the 
tact that the free base readily undergoes decomposition. 


N NPh(OH) 


Ph 
NPh,(OH)>» Coley >N 
I. 


CoHe< 
Il. 


CwHe< tp, >NPh-OH. 
ITI. 


Experiments made to obtain evidence of a direct connection between 
these compounds have, however, only given negative results. Thus 
it was not found possible to convert the azimido-compound 


out X>N 


into the chloride CuHs<ypy, o>, and compare this with the 
2 


chloride obtained from the oxidation compound. An unsuccessful 
attempt was also made to convert the azammonium compound 


CwHe< poo by oxidation, into the compound 
NHMe:C,.H,'N.2Ph. 


It was therefore necessary to consider the other possible formule, 
which are given above in II and III, and whose formation from the 
azo-compound may be readiiy understood. They explain also the 
fact that the ammonium base is readily reconverted into the azo- 
compound, either by heating its aqueous solution or by the action of 
reducing agents. In the first case, the ofygen set free acts on a 
portion of the original substance, forming a new base, which has the 
formula C.H,;N;0. More energetic reduction converts the azo- 
compound into phenyl-8-naphthylamine and aniline. This reaction, 
although readily explained by formule II and III, is not in favour of 
formula I, as, if that were correct, the phenyl must change its 
position in the reaction. On the other hand, it is not easy to under- 
stand why the linkage of the nitrogen-atoms assumed in II and ITI 
does not remain unaltered when the hydrogen takes the place of the 
hydroxyl-group. 

Experiments made to ascertain whether this oxidation-product and 
the azammonium compounds were acted on in the same way were 
without success, but the investigations of Matthes (see next 
abstract), on the oxidation of isomeric azo-compounds, have given 
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more favourable results. If the formula I be correct, the isomeric 
azo-compounds C,H,*NH-C,,H«N,Ph and NHPh°C,H,'N.C;H; would 
yield, on oxidation, one and the same base; whereas, if the second or 
third formula is correct, different bases would be obtained. The 
results given below show that two different bases are formed. This 
is, therefore, in favour of formula II or ITI, but cannot be regarded 
as a proof, as geometrical isomerides of the first formula might 
possibly exist. Further expeyiments are therefore necessary for the 
full explanation of these reactions. 

The above ammonium base is poisonous, acting chiefly on the brain. 


H. G. C. 


Azo-derivatives of Secondary A§-Naphthylamines. By P. 
Martrurs (Ber., 23, 1325—1334).—The compounds described below 
were prepared according to the method given by Zincke and Lawson 
(Abstr., 1887, 730); in consequence, however, of the tendency of 
many of the compounds to form azines, an excess of acid and too high 
a temperature must be avoided. The oxidation was carried out some- 
times with chromic acid, sometimes with potassium dichromate, anid 
the chromates formed converted into the hydrochlorides by the action 
of alcohol and hydrochloric acid. 

Paratolueneazo-p-nazkthylphenylamine, NHPh:C,HeN.°C;H;, is ob- 
tained from f-naphthylphenylamine, and paradiazotoluene chloride, 
and crystallises from hot alcohol or acetic acid in deep-red needles 
having a fine metallic lustre, and melting at 120°. On oxidation, it 
forms an ammonium base, C.,;H,,N;, which is best isolated as the 
nitrate, the hydrochloride and sulphate being very soluble. The 
nitrate is sparingly soluble in water and cold alcohol, more readily in 
hot alcohol, and forms slender, slightly-yellow needles melting at 
284—285°, and reddening at 140°. The picrate, 

CxHiNs, C.H.(NO,);OH, 


forms slender, yellow needles melting at 238—239°; the platino- 
chloride, (C23Hi,N3)2,H,PtClh, a granular, yellow precipitate; the 
mercurochloride, Co3H,N;,HHgCl;, a white, crystalline precipitate ; 
and the stannochloride, C.;H,,;N;,HSnC};, small, yellow needles which 
become brown at 145° and melt at 175—176°. 

Benzeneazo-B-naphth yltol ylamine, C;H,-NH-C,,H,N,Ph, is prepared 
frém f-naphthyltolylamine and diazobenzene chloride, and also 
forms deep-red needles with a metallic lustre; it is readily soluble in 
benzene and acetic acid, less so in alcohol and ether, and melts at 152°. 
On oxidation, it yields an ammonium base isumeric with the one 
obtained from the foregoing azo-compound, which is also best isolated 
as the nitrate. The latter forms short, slender, slightly-yellow 
needles which do not melt at 320°. The picrate, 

C.3H,,N;,C.H.(NO,);°OH, 
has a slightly darker colour than the isomeric salt, and melts at 
206—207°. The platinochloride, (C.;HN3)2,H,PtCl,, also melts at a 
very high temperature, and forms a yellowish precipitate ; and the 
stannochloride, C,,H,N;,HSnCl;, crystallises in yellowish needles 
melting at 205—206. 
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Benzeneazo-aB-dinaphthylamine, CoH,;*NH:C,HeN,Ph, formed by 
acting on af-dinaphthylamine with» diazobenzene chloride, always 
contains a violet-coloured impurity which is the hydrochloride of the 
isomeric diazo-compound. The latter may be decomposed by ammonia, 
and the product recrystallised from benzene, when the pure B-com- 
pound is obtained in woolly aggregates of deep-red needles melting at 
167°. The oxidation requires great care, and then yields an ammo- 
nium base, whose nitrate, C.¢H,;N;,HNO;, melts at 245—250° with 
decomposition. The platinochloride, (CsHN;)2,H2PiCh, forms a 
greyish-yellow precipitate, which is more soluble than the isomeric 
compound. 

a- Naphthaleneazo-B-naphthylphenylamine, NHPh:CHeNyCoH,*, is 
formed from f-naphthylphenylamine and a-diazonaphthalene chloride 
without warming, and forms dark-red needles with metallic lustre 
which melt at 140°, and crystallise best from acetic acid. The am- 
monium base, obtained on oxidation, forms a nitrate, C.,H,;N;,H1NO,, 
which crystallises in slightly-yellow needles, the melting point of 
which is above 320°. The picrate, CosHi7N3,CsH.(NO,)3OH, crystallises 
from acetic acid in short, hair-like needles melting at 270—271°, 
whilst the platinochloride, (CHNs)2,H.PtCl, separates from acetic 
acid as a granular, crystalline precipitate. 

B-Naphthaleneazo-B-naphthylphenylamine, NHPh-C,H,N2*C.oH/, 
obtained from 8-diazonaphthalene chloride, forms brick-red needles 
melting at 154—155°. The ammonium base formed by its oxidation 
is separated as the nitrate, CyH,,N,HNO;, which crystallises from 
alcohol in slender, yellowish needles melting above 32u°. The picrate, 
CxHi:N;,C.H.(NO,);OH, also forms slender, yellow needles which 
melt at 214°. 

Benzeneazo-88-dinaphthylamine, CjH?-NH-CjHeN,Ph, can only be 
prepared in the cold and in absence of an excess of acid, as otherwise the 
azine described below is obtained. It forms red needles or plates, 
soluble in alcohol and benzene, and melts at 139°. On oxidation, it 
does not yield an ammonium base, but forms the azine. 


N 
Symmetrical-BB-naphthazine, Cole > Cole, is formed most 


readily by adding a strongly acid solution of diazobenzene chloride to 
a warm solution of Af-dinaphthylamine, the azo-compound first 
formed decomposing in presence of acids into the azine and an aniline 
salt. It crystallises from hot alcohol or acetic acid in long, woolly, 
aggregates of slender, yellow needles which melt at 242—243°. Its 
solution in alcohol and acetic acid shows a strong blue, and in acetic 
acid a green fluvrescence. H. G. C. 


8-Dinaphthylearbamide Chloride and £#-Tetranaphthyl- 
carbamigze. By O. Kym (Ber., 23, 1540—1543).—Kiihn and 
Landau (this vol., p. 634) contradicted the author’s statement (ibid., 
p. 633) that B-dinaphthylearbamide chloride cannot be conveniently 
prepared by the action of carbonyl chloride on B-dinaphthylamine at 
the ordinary temperature ; but there is some mistake in their work, 
for they used a solution of | part of 8 dinaphthylamine in 30 parts of 
cold benzene, whilst the author iinds that, at 14°5’, 92:3 parts of 
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benzene are required to dissolve 1 part of pure 8-dinaphthylamine, 
and 70°6 for 1 part of the crude substance. However, he finds that 
when a solution of carbonyl chloride in toluene is allowed to remain 
in a closed vessel with a nearly saturated benzene solution of /-di- 
naphthylamine, crystals of the hydrochloride of the latter substance 
are slowly deposited, but the method is not an advantageous one for 
the preparation of 8-dinaphthylcarbamide chloride. 

f-Tetranaphthylearbamide, CO[N(CyH;)2]2, was prepared by heat- 
ing 2 grams of pure f-dinaphthylamine with 2°5 grams of £-di- 
naphthylcarbamide chloride in a test-tube, the final temperature being 
260°. The resulting crystalline mass was crystallised from toluene, 
and then recrystallised from benzene. Small, sandy, ill-defined 
crystals were thus obtained, yellowish-white in colour, melting at 
294—295°, and dissolving readily in benzene and toluene, but little in 
alcohol and acetic acid. 

The substance obtained by Kiihn and Landau by heating £-di- 
naphthylamine and f-dinaphthylcarbamide chloride with zinc-dust 
could not have been A-tetranaphthylcarbamide, for it melted at 
167—169°, that is below A-dinaphthylamine and §-dinaphthylcarba- 
mide chloride, whereas all tetralkyl carbamides melt at much higher 
temperatures than the corresponding dialkyl-amines and carbamide 


chlorides. ; i -@ 


Action of Hydriodic Acid on 1: 4'-Nitronaphthalenesulphon. 
amide. By A. Ecxsom (Ber., 23, 1118—1124).—Two products are 
obtained in this reaction, 1 : 4’-amidonaphthalenesulphonamide and 
1 : 4’-diamidodinaphthyl bisulphide, according to the strength of the 
hydriodic acid; when the acid is very strong, the latter substance 
only is formed. 

Amidonaphthalenesulphonamide, [NH2°*CyH,SO,NH, = 1: 4'], is 
obtained by gently boiling nitronaphthalenesulphonamide with red 

hosphorus and excess of hydriodic acid (sp. gr. = 1°5) for six hours. 
The hydriodide crystallises out when the mixture is cooled; it is 
dissolved in alcohol, treated with sulphurous anhydride and then 
with ammonia, and the precipitated amide recrystallised from 
alcohol. It forms small, glittering, colourless tables melting at 
259—260° to a brown oil, insoluble in water and cold alcohol, dis- 
solving with difficulty in benzene, but more readily in acetic acid or 
hot alcohol. The hydrochloride crystallises partly in colourless, 
glittering scales, partly in star-like groups of needles; it is anhydrous. 
The hydriodide forms needles which are soluble in alcohol. The 
acetonaphthalide, obtained by treating the amide with the theoretical 
quantity of acetic anhydride, melts at 231—232°, and dissolves with 
difficulty in alcoho] and water. The diacetonaphthalide, obtained by 
treating the amide with excess of acetic anhydride, forms thin scales 
melting at 200°. Both these compounds are anhydrous. 

Diamidodinaphthyl bisulphide, NHCwHe'S:S*C\yH,NH, [NH,: § 
= 1: 4’], is found in the mother liquor after the amidonaphthalene- 
sulphonamide has crystallised out. If nitronaphthalenesulphonamide 
is reduced with hydriodic acid of sp. gr. 1°96, diamidodinaphthyl bi- 
sulphide only is formed. It crystallises from alcohol in thin, lustrous, 
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colourless scales meting at 193° to a brown oil. It is found to be 
identical with the substance obtained by reducing dinitrodinaphthyl 
bisulphide, and must, therefore, have the constitution given above. 
The hydrochloride (with 2HCl) forms minute, colourless needles 
decomposed by water and alcohol. The hydriodide and the sulphate 
crystallise in needles. The diacetonaphthalide compound forms 
anhydrous, colourless scales melting at 274°, sparingly soluble in 
alcohol and water, more readily in acetic acid. The dipropio- 
naphthalide compound, obtained by treating the amido-compound 
with propionic anhydride, forms anhydrous, colourless scales melting 
at 242°, insoluble in water, but soluble in acetic acid. 
Amidonaphthalenesulphonamide, when heated at 140° for 2—3 
hours in sealed tubes with red phosphorus and hydriodic acid (sp. gr. 
= 1°5), yields a substance crystallising in tables, which seems to be 
the hydriodide of amidothionaphthol. C. F. B. 


Camphoric Acids. By J. E. Marsu (Proc. Roy. Soc., 47, 6—12). 
—When excess of phosphorus pentachloride is heated with camphoric 
acid on the sand-bath, chlurocamphoryl chloride, CiHi3Cl;03, is 
obtained. If, however, the temperature is not allowed to rise above 
that of boiling water, camphory! chloride is the chief product of the 
reaction. This substance boils at 140° under 15 mm. pressure. When 
it is added gradually to 10 times its weight of hot water, about equal 
quantities of ordinary camphoric anhydride and a levo-rotatory 
camphoric acid are formed, together with a small proportion of a 
more soluble substance, which appears to be a mixture of dextro- 
gyrate camphoric acid and the new levo-acid. The acid may be 
separated from the anhydride by treatment with sodium carbonate, in 
which the latter is insoluble. It dissolves, however, in hot caustic 
soda, and from the solution thus obtained the ordinary dextro- 
rotatory acid is precipitated. On distillation, the lmvo-acid gives 
the anhydride of the dextro-acid. Although the two acids have 
specitic rotatory powers of +48°25° and —48'09° for the D-line, they 
are not merely optical isomerides ; for the levo-acid differs markedly 
in its ordinary properties from the dextro-acid, the melting points, 
for example, being 170° and 185° respectively. The mixture of the 
two isomerides, also, does not yield any definitely characterised com- 
pound. The camphoryl chloride from which both the acids are 
prepared is levo-gyrate. To interpret his results, the author proposes 
the following geometrical formule for the two acids :— 


° H>¢COOH ' 
*"H>C-CH, COOH _* y>C-CH,COOH 


and C.Hi 


The first formula appertains to the dextro-acid and its optically 
opposite fisomeride—dextro- and levo-ciscamphoric acids; the second 
formula represents the new levo-acid and the corresponding dextro- 
isomeride—dextro- and levo-transcamphoric acids. The two pairs 
are thus related to each other as maleic acid is to fumaric acid. 
Lewvo-transcamphoric acid would appear to be identical with the 
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lwvo-acid obtained by Friedel from the so-called mesocamphoric 
acid. J. W. 


Composition of Digitonin. By H. Kittam (Ber., 23, 1555— 
1560).— According to Schmiedeberg, commercial digitalin contains, 
in addition to digitoxin, its most important pharmacological con. 
stituent, three glucosides, namely, digitonin, digitalin, and digitalein, 
the first in greater amount, and when heated with dilute acid, it 
vields a substance which reduces Fehling’s solution, and also a crystal- 
line compound insoluble in water, which he named digitogenin. The 
author dissolved 1 part of commercial digitalin in 10 parts of water, 
added 1 part of concentrated hydrochloric acid (sp. gr. 1:19), and 
heated the mixture for six hours on the water-bath. By this means, 
a solution and a light-grey precipitate were obtained. The solution 
contained about equal quantities of two glucoses, which were 
identified by means of the melting points of their osazones, and 
their behaviour when oxidised, as galactose and dextrose respectively. 
The precipitate of digitogenin was crystallised from ale»hol, and 
found to be rather more than equal in amount to either of the two 
glucoses. It has the constitution (C,;H,O)z, probably C,s;HyO. 
Digitonin has, therefore, very probably the composition C;HyO,,, 
and its hydrolysis is expressed by the equation— 


CyHyOis + 2H,0 = C);;H»O; + C.H,.0; + C.Hi.06. 


Digitonin. Digitogenin. Galactose. Dextrose. 


This would require a ratio of 1-4: 1:1 between the weights of 
digitogenin, galactose, and dextrose formed; that actually found is 
more nearly 1: 1:1, but it must be remembered that at the moment 
of hydrolysis digitogenin is much more easily attacked than 
gvlactose and dextrose, and very readily yields resinous products. 
An analysis of the raw material agreed well with the formula 
C,,H,yO,;,; not so, however, did Schmiedeberg’s analysis. 

Digitogenin.—The following details may be added to Schmiede- 
herg’s data regarding this substance. One part requires for solution 
35 parts of boiling or 100 parts of cold 93 per cent. alcohol, and 20 parts 
of boiling or 30 parts of cold chloroform, and 30 parts of cold glacial 
acetic acid; it is insoluble in water and aqueous alkalis. It seems to 
form a compound containing chloroform of crystallisation, which 
loses its chloroform only very slowly.at 110°. With alcoholic potash, 
it forms a crystalline potassium compound, strongly alkaline, and 
little soluble in alcohol. It forms no stable compounds with barium 
hydroxide or phenylhydrazine, -but is attacked by mineral acids and 
oxidising agents. C. F. B. 


Brazilin. By C. Scuats and C. Dratte (Ber., 23, 1428—1437; 
compare Abstr., 1889, 55, 1004).—On treating the dibromobrazilein 
bromides with zinc-dust and acetic acid, part of the halogen is 
eliminated; with acetic anhydride, instead of avetic acid, acetyl- 
derivatives are obtained. The following compounds have been pre- 
pared in this manner; they are amorphous or slightly crystalline 
powders, ranging in colour from dark brown to yellowish-brown; 
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they contain about 1 mol. H,O, which is driven off by heating 
at 140°. Dibromoacetylbrazilein, C,,H,Br,0;Ac, from octobromo- 
brazilein; dibromodiacetylbrazilein, C,,H,Br.0;Ac., from hexabromo- 
brazilein ; dibromotriacetylbrazilein, C,,H;Br.0sAc;, from monobromo- 
brazilein ; dibromotetracety/hrazilein, C\,5H.Br,0;Ac,, from tetrabromo- 
brazilein; tribromobrazilein, C\gHpBr,0;, from octobromobrazilein ; 
tribromotetracetylbraztlein, C\H;Br;0;Ac,, from hexa- and octo- 
bromobrazilein. 

Anamorphous modification of brazilin tetramethyl ether is obtained 
by cooling the molten crystalline modification, or by precipitating 
from acetic acid solution with water; it melts at 82—86°, and is at 
once converted into the crystalline modification by heating at 89°, or 
more slowly at ordinary temperatures. The refraction equivalent of 
this compound indicates the existence of six double bonds. Dibromo- 
brazilin tetramethyl ether, C\sH,Br,(OMe),, is obtained by treating an 
alcoholic solution of the ether with a glacial acetic acid solution of 
bromine at ordinary temperatures; it melts at 215°, and is insoluble 
in alkalis. A 2) per cent. solution of brazilin tetramethyl ether in 
glacial acetic acid is mixed with a 10 per cent. solution of bromine in 
the same menstruum, the mixture is first cooled, then heated nearly 
to boiling; in this way two compounds are formed, the one speedily 
separates in brilliant, red crystals, the other is deposited more slowly. 
The red substance appears to be a dibromobrazilin tetramethyl ether 
dibromide, C\H,Br,O(OMe),Br.,, isomeric with the reddish-brown 
compound described in a previous paper. The second compound 
formed in the above experiment is bromobrazilin tetramethyl dibromide, 
C,,H;BrO(OMe), Bry. 

It has been found that brazilein may easily be prepared by treating 
a 30 per cent. solution of brazilin in glacial acetic acid, with an equal 
molecular proportion of potassium nitrite; after remaining for several 
hours, crystals of pure brazilein are deposited; the yield is 70 per 
cent. of the brazilin employed. Hematein is obtained in a similar 
manner from hematoxylin. 

Brazileindihydroxime, C\s5H~O(OH).(NOH)., is obtained by heating 
an alcoholic solution of brazilein with excess of hydroxylamine in a 
sealed tube. The substance is very insoluble, and could not be 
recrystallised. Brazileinphenylhydrazone, C,.H,,0,;N.H Ph, is obtained 
by boiling brazilein with phenylhydrazine; after purification, the 
compound is obtained as a dark brown powder which does not melt; 
it is soluble in alkalis. During the preparation of this compound, a 
considerable evolution of ammonia occurs, which probably indicates 
the presence of an alcoholic group in brazilein. 

A comparison of specimens of brazilein, prepared by each of the 
four known methods, shows that the compounds are identical: («) in 
the silvery lustre and form of the crystals ; (b) in the melting point and 
crystalline form of the acetyl compound, C,H,O;Ac; + 2C,H,O, ; 
(c) in the identity of the substances obtained by three different 
methylation processes ; these facts prove, therefore, that there is only 


one brazilein. J. B. T. 
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Diastase considered as a Mixture of Maltase and Dextrinase. 
By H. P. Wissman, Jun (Ree. Trav. Chim., 9, 1—13; compare also 
Lintner and Eckhardt, this vol., 519, and Brown and Morris, Trans., 
1890, 507).—The author starts with the assumption that the diastase 
of malt is composed of a mixture of two enzymes—maltuse and dex- 
trinase. The former converts starch into a mixture of maltose and a 
dextrin coloured violet by iodine, and corresponding with the erythro- 
granulose of various workers; the latter enzyme converts starch into 
a dextrin which reduces Fehling’s solution, is not coloured by iodine, 
and corresponds with the maltodextrin of Herzfeld and of Brown 
and Morris. Maltodextrin is converted into maltose by maltase, and 
when dextrinase acts on erythro-granulose, a dextrin is formed which 
does not reduce Febling’s solution, and is not coloured by iodine—this 
dextrin the author terms leucodeztrin. 

The following experiments are quoted in proof of the above theory. 
A diastase was prepared by fractionally precipitating with alcohol of 
97 per cent., a malt-extract, made with 20 per cent. alcohol, and 
purifying the precipitate by repeated solution and precipitation. The 
method employed to show the presence of two enzymes in this pre- 
paration consisted of partial separation by diffusion into a gelatinous 
mass, made by adding gelatin to a solution of Lintner’s soluble-starch. 
When a small quantity of diastase solution was placed on a layer of 
the solidified starch solution, the progress of the hydrolysing action 
of the former could be traced by means of iodine solution, it being 
found that after 1—2 days’ action the diffusion-field of the diastase 
formed a colourless zone bordered by a violet ring, whilst the gelatin 
with unaltered starch was coloured deep blue. From this the author 
assumes that the two enzymes diffuse into the gelatin mixture at 
different rates depending on their relative concentrations. and the 
violet-coloured ring denotes the space in which the maltase has 
penetrated beyond the dextrinase, whilst in the non-coloured inner 
zone both enzymes are present. When a portion of the violet-coloured 
ring was removed, and placed on a fresh portion of starch-gelatin, 
and the enzyme allowed to diffuse, no non-coloured zone was observed, 
the whole of the product of the action being coloured violet by iodine. 
The author also mentions, as a proof of his theory, the known fact 
that alcohol, heat, acids, &c., have a differential action on diastase : 
maltase and dextrinase being influenced to a greater or lesser extent 
by these reagents. 

The formation of maltose was proved by means of Photobacterium 
phosphorescens, Beijerinck, which develops phosphorescence by the 
oxidation and assimilation of certain foods, of which maltose is one. 
Starch and the dextrins are not able to bring about the phosphores- 
cence. By means of the starch-gelatin method, used in conjunction 
with this bacterium, the author considers that he proves the formation 
of maltodextrin by the action of dextrinase, and the subsequent con- 
version of this into maltose by the action of maltase. G. H. M. 


Nature of Gum-ferments. By F. Rerizer (Zett. physiol, 
Chem., 14, 453—470).—The gum-ferment described by Wiesner 
(Sitz. Wiener Akad., 92 (1885), 40) in various species of gum is not 
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the cause of the formation either of gum or plant mucilage. It 
cannot change cellulose into gum or mucilage, but it converts 
starch paste to a considerable extent (40 per cent. of the dried 
starch) into a reducing sugar, with the probable simultaneous for- 
mation of a dextrin. The small quantity of sugar almost always 
found in gum-arabic is probably the result of this action. Wiesner 
further considers that Reischl’s gum test (Ber. dsterr. Ges. Ford. 
Chem. Ind., 1 (1879), 74), which consists in boiling with orcinol and 
hydrochloric acid, depends for its occurrence on the presence of gum- 
ferment. This is also erroneous. Its occurrence is really due to the 
carbohydrate itself,and is probably explained by the fact that boiling 
it with the acid gives rise to furfuraldehyde, which yields the blue 
colour with orcinol. 

Pepsin which is completely free from carbohydrate material does 
not give a coloured precipitate with these reagents. Diastase purified 
by precipitation with alcohol gives only a small quantity of the pre- 
cipitate, and this is probably due to adherent traces of dextrin. 

The ferment itself has hitherto only been obtained with certainty 
from gum-acacia, cherry gum, from a few rarer gums, and from certain 
tissues of various kinds of stone-fruit, being absent in all the other 
tissues. Its occurrence in mucilage-yielding tissues, and in wood is 
very doubtful; tragacanth, however, appears often to contain it ; but 
it is absent in plant mucilage. The darker kinds of gum-acacia 
appear to contain it more abundantly than the lighter =o 

. D. H. 

Action of Acetone on Pyrroline. By M. Dennsreprt (Ber., 23, 
1370—1374).—The condensation-product of acetone and pyrroline 
first observed by Baeyer, and further examined by the author and 
Zimmerman (Abstr., 1887, 598, 1052), has a molecular weight, as 
determined by Raoult’s method, twice as great as has been hitherto 
supposed. Its formula is therefore C,.,HsN,, instead of C\,H,N, It 
has previously been shown that the compound splits up on dry dis- 
tillation into pyrroline, isopropylpyrroline, and a pyrroline of the 
composition CyH,;N, boiling at about 275°. The constituticnal 
formula previously assigned to this compound is not in agreement 
with the results described in this paper, and the author now regards 
it as a condensation-product of 2 mols. acetone and | mol. pyrroline, 
that is, as a mesitylpyrroline, which has possibly the following consti- 


H 
tution, HO<\ i>CMeOH:0Me, 


Besides these products, a quantity of higher boiling oil has been 
obtained from the decomposition-products. Itreadily becomes brown 
in the air, is not readily volatile with steam, but otherwise shows 
all the characteristic properties of the pyrroline-derivatives. On 
account of its high boiling point it could not be purified, but the 
analysis showed it to be very rich in carbon, and it was also found to 
yield a 1’-acetyl compound boiling above 360°. On reduction with 
tin and hydrochloric acid, it yields a stannochloride of the composition 
C,;HisN,HSnCl,, which forms well-developed, slightly-yellow crystals, 
becomes dark at 150°, and melts to a brown liquid at 170°. The base 
is set free by alkali, and may be distilled off in a current of team. It 

322 


1000 ABSTKACTS OF CHEMICAL PAPERS. 


is a yellowish liquid, lighter than water, which has a characteristic 
odour and boils at 274°. Its hydrochloride, C,;H\.N,HCl, forms com- 
pact crystals or thick needles melting at 227—228°. The platino- 
chloride and aurochloride are precipitated by adding platinic or gold 
chloride to the solution of the hydrochloride, but the first named de- 
composes in a short time and the latter immediately with deposition of 
platinum and gold respectively. 

The composition of this reduction-product renders it probable that 
the formula of the original substance is C,;H,,N, which is probably a 
phoronpyrroline, and may have the constitution 

CH:C vn : 
HC<y Hue CMe CH:CMe-CH:CMe,. 


Mesitylpyrroline, C,oH,,N, may also be reduced in a similar manner, 
but the hydrochloride is hygroscopic, and the stannochloride does not 
crystallise, so that the compounds have not yet been obtained in a 
pure condition. H. G. C. 


Condensation-products of a-Acetylpyrroline with Benzile. 
By A. Ancewt (Ber., 23, 1355—1357).—Like the fatty and aromatic 
ketones, a-acetylpyrroline readily forms condensation-products with 
benzile. When the two substances mixed in equal molecular pro- 
portions are heated with concentrated aqueous potash on the water- 
bath, two products are obtained, one of which may be collected on 
cooling, and recrystallised from benzeue, the solution being previously 
heated with animal charcoal. It forms small, yellow, lustrous plates 
which melt at 184°, and have the formula C»H,,NO,. The second 
compound is obtained by acidifying the alkaline solution, and reerys- 
tallising the precipitate first from alcohol, then from benzene, and 
finally from alcohol again, It then forms bard, colourless crystals 
which have the composition C..H,,NO;, and melt at 216°. 

The constitution of these compounds is readily explained by analogy 
with the compounds obtained by Japp and Miller (Trans., 1885, 11) 
from benzile and acetophenone. The first compound corresponds with 
triphenylcrotolactone, and may be termed diphenylpyrroylcrotolactone, 


la D DO-ONE, By the action of alkalis this then takes up 


CO 
water and passes into the second compound, which is «-diphenyl-8- 
pyrroylpropionic acid, CN HyCO-CH,°CPh,COOH. 

Pyrryl methyl ketone also combines with ethyl salts. Ethyl oxalate 
in this manner yields ethyl pyrroylpyruvate, 


C,NH,CO-CH,°CO-COOEt. H. G. C. 


Dimethylpyrrolidine and Diamidohexane. By J. Taret and 
A. Nevaesauer (Ber., 23, 1544—1550).—A further examination of 
these compounds, which were obtained by the reduction of the 
diphenylhydrazone of acetonylacetone (Abstr., 1888, 1015), has 
 eagemenge 
GH,CHMe?* 
NH,CHMe:'CH,'CH,,CHMe-NH, respectively, are correct. 


shown that the formule assumed for them, 
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Diamidohexane, NH,-CHMe:CH,’CH,,CHMe:NH,, may be prepared 
by warming an alcoholic solution of acetonylacetone, reducing it 
directly with sodium amalgam and acetic acid, and separating the 
two basic products as before described. The following salts were 
prepared :—Hydrochloride, CsHisN2,2HCI, colourless needles, sparingly 
soluble in alcohol. Platinochloride, CsHigN2,H,PtCh, aggregates of 
small plates, sparingly soluble in alcohol, and decomposing at 238° 
without melting. Aurochloride, aria a golden prisms easily 

: “CHMe-NH-CO ‘ 
soluble in alcohol. Carbonate, OH. CHMe-NHy b°® white, crystal 
line substance soluble in water and alcohol, but not in ether, and 
decomposing at about 100°; prepared by passing carbonic anhydride 
into an ethereal solution of diamidohexane. 

When diamidohexane hydrochloride is rapidly distilled, ammonium 
chloride, dimethy]pyrrolidine hydrochloride, and unchanged diamido- 
hexane hydrochloride distil over. The mixture is distilled with 
potash, when ammonia is first evolved; the bases then distil over, 
and are dried over baryta and separated by fractionation. 


CH.-CHMe 
. ] d 
( HC HMe7 = The oxalate an 


platinochloride have already been described. The hydrochloride forms 
colourless needles melting at 188—190°. Nitrosodimethylpyrrolidine 
was obtained by the action of sodium nitrite on a solution of dimethyl 
pyrrolidine in excess of sulphuric acid. It is a yellow oil boiling at 
135° at 60 mm. pressure, slightly soluble in water, and separated 
from the solution by alkalis, alkaline carbonates, and sodium chloride. 
Easily soluble in ether, alcohol, chloroform, benzene, and 50 per cent. 
acetic acid; also in light petroleum and cold sulphuric acid, but 
decomposing when this last solution is warmed. When reduced with 
zinc-dust and dilute acetic acid, it yields dimethylpyrrolidine, and also 
the hydrazine compound of this substance. This was oxidised by 
means of mercuric oxide to the tetrazone, (CeHi2)2Ny, which melts at 
43°, and distils without decomposing. It dissolves easily in alcohol, 
ether, benzene, light petroleum, and chloroform, also in dilute acids ; 
but these solutions decompose it when warmed. 
CH,CHMe : 

| - 
OH.C HMe> is formed, to 
gether with its methyl iodide additive compound, when dimethy!- 
pyrrolidine in cooled ethereal solution is treated with methyl iodide 
and allowed to remain for several hours, the product being finally 
treated with potash. It is separated from unchanged dimethy|pyrrol- 
idine, and purified ; it then boils at 115—116° under 750 mm. pressu’ e. 
Its hydrochloride, C;H,NCl, forms brilliant, white prisms; the 
platinc chloride a yellow, uncrystallisable oil, little soluble in alcohol. 
The methiodide, C,H,.NI, is formed with much evolution of heat by 
adding methyl iodide to the base. It dissolves in water, and less 
easily in alcohol, from which it crystallises out in well-formed, 
colourless prisms melting at 255—256°. When heated with solid 
potash, it yields dimethylamidohexylene. 

Dimethylamidoheaylene, CHMe:CH-CH,-CHMe:NMe,, is a strongly 


2 : 5-Dimethylpyrrolidine, 


1: 2: 5-Trimethylpyrrolidine, 
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alkaline liquid, boiling at about 130°, smelling like the pyrrolidine- 
derivatives, and little soluble in water. It yields by direct addition a 
methiodide, C,H»NI, melting at 187°. C. F. B. 


Pyridine-derivatives from Propaldehyde and Propaldehyde- 
ammonia. By E. Diirxorr and H. Girrscu (Ber., 23, 1110—1112). 
—An addition to a previous paper (this vol., p. e0e). Waage’s 
parvoline is shown to have the formula [Kt : Me, = = 2:3: 5] in the 
following manner :—(1) when oxidised, it yields carboxydinicotinic 
acid, and must therefore have its alkyl-groups in the positions 2 : 3:5; 
(2) the dimethvIlpyridinecarboxylic acid obtained by oxidation of 
Waage’s parvoline yields, when distilled with lime, a lutidine which 
has been shown (see next abstract) to have the metinyl-groups in the 
positions 3 : 5. 

The methylpyridinedicarboxylic acid, (COOH). : Me = 2:3:50r 
2:5:3], obtained by further oxidation of Waage’s parvoline, gives 
off carbonic anhydride at 225° when heated with acetic acid and 
anhydride, and forms a white mass of f-methylnicotinic acid, 
| COOH : Me = 3: 5], melting at 214—216°, ard soluble in water. 

The parvoline boiling at 216—217°, when oxidised, yields a di- 
methylpyridinedicarboxylic acid, which, when carefully purified, 
formed yellowish, sparingly soluble needles melting at 258°, giving 
no coloration with ferrous sulphate, but forming a precipitate with 
mercurous nitrate, and with concentrated solutions of copper salts. 
iu these properties it agrees with the ay-dimethyldinicotinic acid 
described by Weber (Abstr., 1887, 1117), but it is anhydrous, whereas 
Weber’s acid crystallised with 2 mols. H,O. If, however, these two 
compounds are identical, then the purvoline boiling at 216—217° isa 
tetramethylpyridine of the constitution [Me = 1:2:3: d- . 

. FB. 

A New Lutidine. By E. Dirxorr and H. Gérrscu (Ber., 23, 
1113—1114).—The base obtained from dimethylpyridinecarboxylic 
acid (preceding abstract) boils at 169—170°, and is shown to be a 
lutidine of the constitution C;NH,Me, [Me, = 3:5], for when oxidised 
with a cold dilute solution of permanganate, it yields dinicotinic acid, 
C;NH,(COOH), [(COOH), = 3: 5], erystallising in small, anhydrous 
needles, soluble in water, and melting at 314—315° (uncorr.). This 
lutidine is a clear, strongly refracting liquid, moderately soluble in 
cold water, less so in warm; its sp. gr. at 0° is 0°9614, water at 4° 
being 1. The platinochloride, (C;NH;Me).,H,PtCl,, forms dark-red 
needles and plates melting with decomposition at 255—256°. The 
aurochloride, C;NH;Me.,,HAuCl,, forms yellow needles melting at 
149°, and little soluble in water. The mercurochloride forms long 
needles melting at 170°, and sparingly soluble in water. A small 
quantity of this lutidine is also formed by the action of propaldehyde- 
ammonia on propaldehyde. C. F. B. 


Piperidine Bases. By E. Letimann and M. Birryer (Ber., 23, 
1383—1388).—It has been shown by Lellmann (Abstr., 1887, 604) 
that bromobenzene readily acts on piperidine at 25U°, with elimina- 
tion of hydrogen bromide and formation of tertiary phenylpiperidine. 
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The authors have extended the investigation to the action of piperi- 
dine on other halogen-derivatives of aromatic hydrocarbons, and find 
that a similar action takes place in all cases. The reaction was 
carried out in a sealed tube, heated in most cases to 250—260°. 

- Tertiary-a-naphthylpiperidine, CyHrCsNHy, is obtained as a thick, 
yellow oil boiling at 185—190° under 5—10 mm. pressure, and having 
a slightly fecal odour. It dissolves readily in alcohol, ether, and 
benzene, and yields a hydrochloride which is readily soluble in water, 
and crystallises in fascicular aggregates of needles. Its plutinochloride, 
C,;sHyN,H,PtCl, + 2H,0, is a sparingly soluble precipitate. 

Tertiary 8-naphthylpiperidine, C\H,"CsN Hy, crystallises from light 
petroleum in nodular aggregates of small prisms melting at 57—58°, 
which become grey on standing. The platinochloride is a pale-yellow 
precipitate which has the composition C,,H,,N,H,PtCk + 6H,0. 

Tertiary anthracylpiperidine, C\,HyCsNH jo, is obtained as a yellow 
precipitate which is very quickly oxidised in the air. Its platino- 
chloride, C\sHisN,H,PtCl, + 2H,0, is a yellow precipitate which also 
becomes red in the air. 

Tertiary phenanthrylpiperidine, C\yHoCsNHi, crystallises from 
ether in nodular aggreyates melting at 115°. Its platinochloride, 
C,,H)N,H,PtCl, + 6H,0, is soluble with difficulty in water. 

Paranitro-a-naphthylpiperidine, NO.’C\NeCsN Ho, obtained by the . 
action of 1 : 4-bromonitronaphthalene on piperidine, crystallises from 
alcohol in long, yellow needles melting at 77°. 1t is a very feeble base, 
the salts of which are at once decomposed by water. 


- p CeH, C.H;(CsN Hy) . , 

Piperydylrhodamine, CO< 5. > C< O.H,( O,NH yy)? is obtained 
in almost the theoretical quantity, by heating fluorescein chloride with 
piperidine at 220°. If forms a violet, flocculent precipitate which is 
soluble in alcohol, and very stable towards alkalis. The hydrochloride, 
CyHyO3N2,2 HCI, is very readily soluble in water, the dilute solution 
having a bluish-red tinge, whilst concentrated hydrochloric acid 
colours it yellow. The platinochloride and aurochloride are amorphous, 
violet precipitates. H. G. C. 


8-Methylpiperidine Bases. By E. Letimann and M. Birrner 
(Ber., 23, 1388—1390).—Whereas piperidine acts very readily with 
halogen-derivatives of hydrocarbons (compare preceding abstract), it 
has been found in the course of an investigation which will shortly 
be published, that a-methylpiperidine and coniine have very little 
tendency to undergo this reaction, owing seemingly to the proximity 
of the alkyl-group to the nitrogen-atom. The authors find that 
f-methylpiperidine undergoes this reaction much more readily than 
the a-compound, but, as might be expected, less readily than 
piperidine. 

Paranitrophenyl-B-methylpiperidine, 

NO,.-C,HyC;NH,Me [NO.C,H, :Me=1 : 3], 


is prepared by heating parachloronitrobenzene with #-methylpiper- 
idine for five hours. It crystallises from alcohol in small, golden 
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plates, and from light petroleum in yellow prisms which have a pale- 
blue surface colour, and melt at 61°. The hydrochloride forms 
colourless needles which are partially decomposed by water; the 
platinochloride forms lustrous, brownish-red crystals, fairly soluble in 
water; and the awrochloride, C\.H,.N,O.,HAuCl, + 2H,O, small, pale- 
yellow needles which melt with decomposition above 55”. 

Orthoparadinitrophenyl-8-methylpiperidine, Cs,H,(NO,)."C;NH,Me, is 
obtained in a similar manner from ordinary dichloronitrobenzene. 
It forms beautiful, yellow needles melting at 67°, and readily soluble 
in alcohol, ether, and benzene. 

f-Methylpiperidine also acts on bromobenzene and a-bromo- 
naphthalene, but less readily than piperidine. H. G. C. 


Quinoline-ring Formation: Constitution of Benzene. By 
W. Maxckwatp (Ber., 23, 1015—1025).—The synthesis of quinoline- 
derivatives by Skraup’s reaction affords a means of deciding between 
Dewar’s, Keku!é’s, and Baeyer’s formule for benzene. If Dewar’s 
formula expresses the constitution of benzene, meta- and para-phenyl- 
enediamine should yield quinoline-derivatives of « constitution 
analogous to that of anthracene-derivatives; if Kekulé’s formula is 
the true one, the quinoline-derivatives obtained should have a phenan- 
threne-like structure; if Baeyer’s centrical formula is the true one, 
two isomerides might be formed from each of the diamines. 

As a matter of fact, they both yield quinoline-derivatives having 
the phenanthrene-like structure, and no isomerides are formed in the 
reaction, so that Dewar’s benzene formula is inadmissible. 

A quinoline-derivative having a phenanthrene-like structure is 
also obtained from f-naphthylamine, and all S-naphthaquinolines 
have an analogous constitution. 

The formation of a quinoline-derivative from a-bromo-f-amido- 
naphthalene with elimination of hydrogen bromide, and from @-nitro- 
fB-amidonaphthalene with elimination of nitrous acid, are reactions 
which tend to show the inadmissibility, not only ot Dewar’s, but 
also of Baeyer’s benzene formula, whereas they are in complete 
accordance with that of Kekulé. 

These considerations have led the author to investigate the beha- 
viour of paraxylylenediamine with glycerol, nitrobenzene, and concen- 
trated sulphuric acid ; the constitution of this diamine is such that if 
Baeyer’s or Dewar’s benzene formula is correct, two quinoline-rings 
must be formed in the reaction, whereas if benzene has the constitu- 
tion expressed by Kekulé’s formula, the formation of two quinoline- 
rings would be impossible. 

The experiments, which were carried out under varied conditions, 
have shown that amidodimethylquinoline is the only product of the 
reaction. 

Amidodimethylquinoline, [Me, : NH, = 1: 4:3], erystallises from 
hot dilute alcohol in yellow needles, melts at 175°, with previous 
softening, and is almost insoluble in hot water and light petroleum, 
and only sparingly soluble in cold alcohol, but readily in ether, benzene, 
chloroform, acetone, and hot alcohol. It has a slight aromatic odour, 
and is only very slightly volatile with steam, but it sublime. in beauti- 
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ful, yellow crystals. The salts are yellow or red, crystalline compounds, 
generally readily soluble in water, but only sparingly soluble in 
alcohol; very dilute solutions of the salts impart to a pine-chip an 
intense, reddish-yellow coloration, and give a reddish-brown, semi- 
crystalline precipitate with mercuric salts. The hydrochloride, 
Cy H»N.2,2HCl, decomposes at 100°; the platinochloride, 


Cy HN, H,PtCl,, 


erystallises in needles, and is partially decomposed by water. The 
sulphate, nitrate, and dichromate crystallise in needles; the picrate, 
C,,Hi2N2,2C,;H3N;0;, decomposes slowly at 182°. The acetyl-derivative, 
C,,H,N,Ac, ecrystallises in microscopic needles, melts at 212°, and 
sublimes without decomposition ; it is readily soluble in alcohol, but 
only sparingly in ether, light petroleum, and benzene, and insoluble in 
water ; it yields a crystalline platinochloride, a crystalline awrochloride, 
and a crystalline picrate, CyHyN,Ac,CsH;N;,0;,, which melts at 
223—224°. 

Phenyldimethylquinolylthiocarbamide, NHPh-CS:NH:C,,NHw», pre- 
pared by treating amidodimethylquinoline with phenylthiocarbimide, 
separates from hot alcohol as a yellowish, crystalline powder, melts 
at 157—159° with previous softening, and is readily soluble in hot 
alcohol and benzene, but only moderately easily in ether, and imso- 
luble in water and light petroleum. It dissolves freely in mineral 
acids, but is partially reprecipitated on the addition of water; the 


platinochloride, (CjsH;N3S)2,H.PtCl, and the aurockloride are crystal- 
line. F. S. K. 


Colouring Matters from Tetradihydroquinoline. By E. 
LELLMANN and H. Bove (Ber., 23, 1374—1383).—It has previously 
been shown (Abstr., 1888, 1108) that paramidophenylpiperidine gives 
all the colour reactions of paramidodimethylaniline and its homologues. 
The former may be regarded as having been derived from amidoethy]- 
propylaniline by the loss of two atoms of hydrogen with formation of 
a closed chain or ring. 

Researches which will shortly be published have shown that para- 
diamidodiphenylpiperazine, which may be regarded as having been 
derived in a similar manner from two molecules of amidodimethyl- 
aniline, also yields indamine colours when treated in the same 
manner. 

Tetrahydroquinoline may also be regarded as derived from ethy]- 
orthotoluidine by elimination of two atoms of hydrogen and forma- 
tion of a closed chain, and the authors have therefore examined the 
behaviour of this compound with regard to the formation of colouring 
matters, and have found that it can in fact be readily converted into 
indamine and azo-derivatives. 

By the action of the theoretical quantity of potassium dichromate 
on a mixture of the hydrochlorides of amidodimethylaniline and tetra- 
hydroquinoline in equal molecular proportions, or allowing the hydro- 
chlorides of the latter compound and of paranitrosodimethylaniline to 
remain together in aqueous solution, an indamine is obtained which 
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— C.Hs CH. . 

has doubtless the constitution NMevCHysN<h" , oH > CE: This 
re 2 

compound readily passes without change of composition into a leuco- 

base. 

It is probable that this property is due to the fact that two atoms 
of hydrogen in the piperidine-ring are given off, and that they then 
act on the colouring matter forming the leuco-base, which would on 
this supposition have the constitution 


NMe.° C,HyNH-C,.Hs< 


On oxidation, the leuco-base is converted into a new indamine con- 
taining two atoms of hydrogen less than the first compound, and this 
in the same manner passes after a time into an isomeric leuco-base, 


H-CH 
NMeyCHeNH-GH< ou which must be a derivative of quino- 
line. 

These reactions have been followed, not on the above compound, 
but on the corresponding tetrahydroquinolinedimethylanilinethiosul- 
phonic indamine, obtained, according to Bernthsen’s method (Abstr., 
1889, 776), by the oxidation’ of tetrahydroquinoline and amido- 
dimethylanilinethiosulphonic acid. It has the constitution 

H;CH 
NMe.C,H,(SS0,H)-N< 1° *>CH:. 
N—CH, 


The leuco-compound into which it passes on standing is not colour- 
less, but lias a brown colour. 

The colouring matter, which may be shortly termed “ tetrahydro- 
indamine,” is readily acted on by zinc-dust and hydrochloric acid, 
with evolution of hydrogen sulphide and formation of a leuco-base, 
which on oxidation with ferric chloride yields a colouring matter of 
the methylene-blue series; this has the constitution 


S— (C.H.—OH, 


NMe,'C,H,-NyCH,CH;; 


The tetrahydro-blue, which in its colour closely resembles 
methylene-blue, is faster than tetrahydro-indamine ; thus, after 
several months, no external change was noticeable in the substance 
itself, although the fibres dyed with it gradually became paler. 

The leuco-base of the dihydroindamine obtained from tetrahydro- 
indamine is decomposed by continued boiling with water, with forma- 
tion of a new leuco-base, which on oxidation yields a “ dihydro-blue,” 

1G gui oe 
NMe.°C,H;'N2-CH ‘CH : 
base, unlike that of the tetrahydro-blue, is scarcely oxidised by the 
air, and on reduction with zinc-dust and hydrochloric acid, appears 
to be converted into the latter compound. 

Methyltetrahydroquinoline (kairoline) is also oxidised in presence 

of amidodimethylanilinethiosulphonic acid to an indamine resembling 


probably having the constitution 
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in most respects those already described, but which may be recrystal- 
lised from water without alteration. H. G. C. 


Ethanediquinolyline. By A. M. Comey (Ber., 23, 1115—1117). 
—Dibenzyl was prepared by heating benzyl chloride with sodium for 
3—4 hours in a reflux apparatus over the kare flame, and then distil- 
ling off the dibenzyl. It was then converted into paradinitrobenzyl, 
and this was reduced with tin and hydrochloric acid. The para- 
diamidodibenzyl obtained was cautiously heated with nitrophenol, 
sulphuric acid, and glyceroi in a reflux apparatus; the mixture solidified 
on cooling, and was then treated with much hot water, deprived of excess 
of phenol by means of a current of steam, and treated with aqueous 
soda. A brown, tarry mass separated; it was boiled with toluene, and 
the toluene evaporated from the solution, the base being thus obtained 
as a brown, crystalline mass. This was dissolved in dilute sulphuric 
acid, and alcohol was added ; ethanediquinolyline was thus precipitated 
as the normal sulphate, which was dissolved in very dilute sulphuric 
acid, boiled two or three times with animal charcoal, and then 
decomposed with aqueous soda. Hthanediquinolyline, C,H,(C,N He). 
[C.H, = 3], thus obtained forms colourless, hexagonal plates melting 
at 124°, soluble in ether, alcohol, benzene, and toluene, but 
insoluble in water. The dihydrochloride, CoHN2,2HCl + 4H,O, 
forms silky needles, very soluble in water, which readily lose their 
water of crystallisation, but not their hydrogen chloride, when dried 
over sulphuric acid. The sulphate forms stout prisms, dissolving 
easily in hot water, slightly in cold, and insoluble in alcohol. The 
platinochloride, CxHisN2,H,PtCl, forms a, mass of minute crystals, 
insoluble in cold water. The aurochloride, CoH,N2,2HAuCl, forms 
a yellow precipitate, also insoluble in cold water. C. F. B. 


Formation of a- and s-Phenylenepyridineketonecarboxylic 
Acids by the Oxidation of Naphthaquinoline-derivatives. 
By O. Dorsner and J. Perers (Ber., 23, 1228—1242).—a-Phenylene- 
pyridineketone and some of its derivatives have already been obtained 
by Skraup and Cobenzl (Abstr., 1883, 1010) and by Doebner and 
Kuntze (Abstr., 1889, 411) by the oxidation of a-naphthaquinoline 
and of a-naplithacinchonic acids. The authors find that they may be 
very readily prepared by the oxidation of a cinnamenylnaphtha- 
cinchonic acids, which may be obtained in a similar way to the 
a-cinnamenylecinchonic acids (Doebner and Peters, this vol., p. 176). 

* . ° . ° N—CwHe 
. ™ . 
a-Cinnamenyl-a-naphthacinchonic acid, CHPh:CH C<oH:6-coow’ 


may be prepared by dissolving cinnamaldehyde (1 mol.) and 
pyruvic acid (1 mol.) in ether, and adding an ethereal solution of 
a-naphthylamine (1 mol.), cooling well during the addition. The 
reaction may be also carried out in warm alcoholic solution. The acid 
separates in a few hours in slender, yellow crystals, which are 
collected, washed with ether, and recrystallised froma acetic acid. It 
then forms slender, citron-yellow needles which melt with decomposi- 
tion at 256°, are insoluble in water, sparingly soluble in ether, chloro- 
form, and benzene, more readily in alcohol and acetic acid. The 
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alkaline salts form fascicular aggregates of silky needles, readily 
soluble in water, whilst the salts of the alkaline earths form flocculent 
precipitates, the barium salt, (C,.H,,NO,).Ba, containing 2 mols. of 
water. The copper salt, (C2.H,NO,).Cu + H,0, is a greenish-yellow, 
flocculent precipitate ; and the silver salt, C.,.H,,NO,Ag, a voluminons, 
yellow powder. 
= , N—O oH, 
. _ . I 
a-Cinnamenyl-a-naphthaquinoline, CHPh:CH C<on: CH 
tained from the foregoing compound by heating it alone or with soda- 
lime; a reddish oil distils over which solidifies on allowing its 
ethereal solution to evaporate. It crystallises from a mixture of 
alcohol and ether in pule-yellow, concentrically-grouped needles 
melting at 104° It is insoluble in water, but dissolves readily in 
ether and benzene, sparingly in alcohol, the solutions showing a blue 
fluorescence, whereas the solutions in sulphuric and acetic acids have 
a green fluorescence. Its picrate, C.,H\;5N.C,H,N;0,, crystallises in 
slender, golden-yellow needles which melt at 230°; and the dichromate, 
(C2,HisN )2,H,Cr,0;, forms slender, orange-red prisms, insoluble in 
water. The platinochloride, (C.H,sN)2,H.PtCl, is a microcrystalline, 
orange-yellow precipitate, sparingly soluble in water and alcohol. 
When a-cinnamenyl-a-naphthacinchonic acid is oxidised in the 
cold with dilute potassium permanganate solution, the cinnamenyl- 


group is converted into carboxyl, a-naphthaquinoline-ay-dicarboxylic 


—C»H 
acid, COOHC< i ms OH’ being formed. This crystallises from 


alcohol in greenish-yellow, concentrically-grouped needles which melt 
at 278° with decomposition, and are soluble in hot alcohol and acetic 
acid, and in hot concentrated mineral acids. The silver salt, 
C,\sH,;NO,Ag», and the copper salt, C;;H,;NO,Cu + 2H,0, are obtained 
as white and dirty-green precipitates by adding silver nitrate or 
copper acetate to a solution of the ammonium salt. On distillation, 
the acid splits up into carbonic anhydride and a-naphthaquinoline, the 
latter being identical with the compound obtained by Skraup and 
Cobenzl (Abstr., 1881, 920; 1883, 1010). 

When either of the foregoing acids is treated with potassium per- 
manganate at 80—90°, a-phenylenepyrtdineketonedicarboxylic acid, 


| i C;NH(COOH),, is formed, and may be isolated by filtering off 
644 


the manganese dioxide, concentrating, adding hydrochloric acid, and 
recrystullising the precipitate from hot water. lt forms long, 
lustrous, yellow needles which melt at 264°, and are sparingly soluble 
in cold water, ether, and alcohol, readily in hot water and acetic acid ; 
it also dissolves in alkalis with a red colour. The silver salt, 
C,,H;NO;Ag:, is a voluminous, yellow precipitate. 

On distillation, the acid splits up into carbonic anhydride and 
a-phenylenepyridineketone, the properties of which agree exactly 
with those given by Skraup and Cobenzl (loc. cit.) 


, is ob- 


N—OwHe 


’ 


a- Cinnamenyl-B-naphthacinchonic acid, CHPh:CH'C<5-6.c00H 
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is prepared in exactly the same manner as the corresponding a-com- 
pound, 8-naphthylamine being substituted for a-naphthylamine. It 
forms lustrous, citron-yellow needles melting at 305°, and is insoluble 
or sparingly soluble in the ordinary solvents, crystallising best from 
alcohol containing a little hydrochloric acid. ‘The salts of the alkalis 
and alkaline earths are crystalline compounds, sparingly soluble in 
cold, more readily in hot water. The silver salt, C.H,,NO.Ag, is a 
white, flocculent precipitate. 

The acid, like the a-compound, splits up on heating by itself or 
with soda-lime into a-cinnamenyl-8-naphthaquinoline, 


, N—C oH 
. I 

CHPh:CH C<on-6H 
and carbonic anhydride. The former crystallises from a mixture of 
alcohol and ether in white, silky needles melting at 175°, and readily 
soluble in acetic acid, sparingly in alcohol and acetone, and insoluble 
in water. The platinochloride, (Ci2.H,;N)2,H,PtCl. + 2H,O, forms 
orange-yellow plates which lose their water of crystallisation at 110°. 
The dichromate, (C2,HsN )2,H,Cr,0,, erystallises in yellow needles ; and 
the picrate, C.H,N,C.H;N;0,, in golden-yellow needles melting at 
254°. 

On oxidation with potassium permanganate in the cold, a-cin- 
namenyl-8-naphthacinchonic acid yields /-naphthaquwinoline-ay-di- 
carboxylic acid, which crystallises in pale-yellow, slender needles 
melting at 288°, and soluble in acetic acid and hot alcohol. The 
barium salt, C,,H,NO,Ba + H,O, is a white, flocculent precipitate ; 
and the silver salt, C,;;H;NO,Ag,, a white precipitate. On distillation, 
the acid yields S-naphthaquinoline, which crystallises in white 
plates, and is identical with Skraup and Cobenzl’s compound. 

It follows from this that 2-cinnamenyl-8-naphthacinchonic acid has 
the formula analogous to that of phenanthrene previously assigned to 
it, and has not a formula corresponding with that of anthracene. 

By the oxidation of both the foregoing acids with potassium per- 
manganate at 8U—90°, p-phenylenepyridineketonedicarboaxylic acid, 


is >C;NH(COOH),, is formed. It crystallises from hot water in 
6444 
citron-yellow needles melting at 284°, sparingly soluble in water, 
alcohol, and ether, readily in acetone and acetic acid. It is very 
hygroscopic, and is only completely dried at 140°. Its silver salt, 
C,,H,;NO;Ag», is a white, almost insoluble precipitate. When heated 
above its melting point, 8-phenylenepyridineketonedicarboxylic acid 
loses carbonic anhydride, and forms a yellowish-brown oil which 
solidifies on cooling, and crystallises from hot water in colourless 
needles melting at 128—129°, readily soluble in alcohol. It is a 
base, and is therefore readily dissolved by acids and reprecipitated by 
alkalis. The platinochloride, (C,,H;NO).,H,P\Cl, + 2H,O, forms 
beautiful, orange-yellow needles which lose their water of crystal- 
lisation at 110°. G. C. 


Synthesis of Pyrazole. By L. Batsrano (Ber., 23, 1103—1108). 
—Epichlorhydrin, dissolved in absolute alcohol, was treated with 


? 
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hydrazine hydrate and boiled for five hours in a reflux apparatus. 
On cooling, hydrazine hydrochloride was deposited, and the aleo- 
holic solution left, on evaporation, a yellow syrup easily soluble 
in water. No definite compound could be isolated from this, but 
it reduces platinum chloride, and doubtless contains the compound 
CH-CH,'N.H; 
| . 
O<6n, 

Hydrazine hydrate was then treated with epichlorhydrin ina reflux 
apparatus, and when the reaction was over. the mixture was heated 
for 30 minutes on a water-bath, treated with powdered zine chloride 
(to act as a dehydrating agent), and heated for an hour longer. The 
resinous mass thus obtained was trexted with water and distilled in a 
current of steam, the distillate, which contained pyrazole and am- 
monia, being collected until it cersed to give a precipitate with 
mercury chloride. The whole distillate was then treated with 
mercury chloride, and the mercury compound of pyrazole and 
ammonia suspended in water and decomposed with hydrogen sulphide. 
The solution was concentrated, treated with aqueous potash, and 
extracted with ether. The ether extract left, on evaporation, colour- 
less needles of pyrazole, C;N.H,, soluble in water, alcohol, and ether, 
having a faint odovr of pyridine, melting at 69°5—70° and boiling at 
186—188° under 757°9 mm. pressure. In all these properties it 
resembles the substance obtained by Buchner (Abstr., 1888, 1274, 
and 1889, 694), by heating methyl acetylenedicarboxydiazoacetate. 
The platinochloride and picrate of these two substances are also 
identical. 

Pyrazole platinochloride, (C;N,H,)2H,PtCl, + 2H.O, forms yel- 
lowish-red needles soluble in water and alcohol. When heated at 
100°, it loses 2H,O, and at 200—210°, loses 4HC1 besides, forming the 
compound (C;N,H;).PtClh, which, at a little above 250°, decomposes 
without melting. 

Pyrazole picrate, C,;N,H,.C;H.(NO.),OH, forms small, yellow 
needles soluble in alcohol, and slightly in cold water, and melting at 
159—160°. C. F. B. 


The Relation between Cocaine and Atropine. By A. Ernorn 
(Ber., 23, 1338—1344).—It has already been shown by Ladenbuarg 
(Abstr., 1883, 670; 1887, 740; and this vol. p. 67) that the tropine 
obtained from atropine is a 1-methy]-2-hydroxyethyltetrahydro- 
pyridine, the position of the double linkage not having been ascer- 
tained. Buchka gives, as the most probable formula, 


CH,CH,6 H-CH,: CH,-OH 
CH:CH: NMe ° 


The tropidine obtained from this by elimination of water would then 
h th f 1 CH, CHC H-CH:CH, 

ave the formula 117.45. Me 
with the formula proposed by the author for anhydroecgonine, 
CH, CH,CH-CH:CH-COOH 


CH.CH:NMe 


» which is closely connected 
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By the action of concentrated hydrochloric acid at 280° on anhydro- 
ecgonine, the author obtained a mixture of pyridine bases, one of 
which gave an aurochloride melting at 212°, the base of which 
appeared to have the formula C,H,,N (Abstr., 1889, 909). A micro- 
crystallographic examination of this salt by Lehmann showed that it 
contained an impurity. The base was therefore isolated as the 
ptcrate, which is readily obtained pure by crystallisation from water. 
From this pure compound, the aurochloride and platinochloride may 
be obtained in the pure condition. The numbers found on analysis 
agree with the formula C,H,;N, instead of C,H,;N, and the crystailo- 
graphic examination by Arzruni and Lehmann of the three salts, and 
the corresponding salts of tropidine, has shown their complete identity. 
The picrate from both sources forms long crystals with a distinct 
longitudinal cleavage ; the aurochloride exists in two enantiotropic 
modifications which are converted into one another at a temperature 
below the boiling point of water. The platinochloride also exists in 
two modifications, the one of which is rhombic, and the other mono- 
clinic, the former having an orange and the latter a cinnabar-red 
colour. 

These facts show, therefore, the genetic relationships which exist 
between anhydroecognine and tropidine, and also support the formula 
given by Buchka for the latter compound. The only step now want- 
ing for the conversion of cocaine into atropine is the formation of 
tropine from tropidine by the addition of the elements of water. 


H. G. C. 


Methyleocaine. By F. Greset (Chem. Centr., 1890, i, 718—719; 
from Pharm. Zeit., 35, 137—138).—The author has isolated a well 
characterised base from the mother liquors obtained in the prepara- 
tion of cocaine from ecgonine. It is very readily soluble in ether, 
and separates from this solvent as an oil, which becomes solid and 
crystalline at a low temperature. It melts at 40°. Its salts are 
generally somewhat less soluble than those of cocaine. The nitrate 
especially, and also the sulphate and hydrobromide, may be used to 
separate the new base from cocaine. With potassium permanganate, 
chromic acid, and gold chloride, it behaves as cocaine does. When 
heated with hydrochloric acid, benzoic acid and methylecgonine were 
obtained in quantities corresponding with the formula of methylcocaine, 
CisH.,NO,. In the hydrolysis by hydrochloric acid, benzoylmethyl- 
ecgonine hydrochloride is obtained asa middle product. Benzoyl- 
methylecgonine differs from ecgonine and anhydroecgonine in being 
almost insoluble in absolute ethyl and methy! alcohols. 

J. W. L. 


Berberine and Hydroberberine. By R. Gaze (Chem. Centr., 
1890, i, 590—591 ; from Zeit. Naturwiss. Halle, 62, 399—457).—The 
author prepares pure berberine from acetoneberberine, 

C2H,;N O,,C3H,0, 
which is prepared from berberine sulphate. 50 grams of berberine 


sulphate is treated with 1000 grams of water and 500 grams of 
acetone, with addition of sodium hydroxide. Theacetoneberberine is 
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decomposed by heating with chloroform and alcohol for 12 hours. The 
pure berberine salts may be prepared from acetoneberberine by heat- 
ing it with the acid until completely dissolved. Berberine, as pre- 
pared by the author, contains 54 or 6 mols. H,O. The compound 
with 6 mols. is stable in the air, but if heated or if placed over 
concentrated sulphuric acid for some time, 4 mols. of water are 
liberated, and the alkaloid now absorbs water and carbonic anhydride 
with avidity. 

Tetrabromoberberine hydrobromide, CoH,NO,Br,,HBr, prepared by 
the action of excess of bromine on the aqueous solution of berberine 
sulphate, forms dark red crystals. Cold alcohol causes a loss of 
2 atoms of bromine, and by warming with alcohol the 4 atoms are 
abstracted, the hydrobromide remaining. 

Bromoform unites with freshly precipitated berberine forming 
bromoformberberine, a somewhat unstable compound, being resolved 
into the hydrobromide by solution in acetone or benzene, and converted 
into chloroformberberine by solution in chloroform ; the latter melts at 
178—179°. 

A sulphide, probably the pentasulphide, is formed by the action of 
yellow ammonium sulphide. 

Hydroberberine, C.H.,NO,, first prepared by Hlasiwitz and Gilm 
by the action of sulphuric acid (15 c.c.), glacial acetic acid (20 c.c.), and 
water (200 c.c.) on berberine sulphate (8 grams), has been examined by 
the author regarding the following reactions: (a) with methyl] iodide, 
the methiodide, CyH.,NO,,MeI + H.O, which forms white crystals 
melting at 228—235°, is formed. (b) The chloride, C..H,NO,,MeCl 
+ 3H,0, is obtained from the last named by the action of silver 
chloride. (c) the hydroxide, C..H,,NO,,MeOH + 3$H,0 (?), which 
melts at 162—164°, and is unstable and crystalline, is prepared from 
the iodide by means of moist silver oxide. When heated in a current 
of hydrogen, the methyl-group becomes combined in the berberine 
molecule, forming methylhydruberberine, C.,H.3NO, + 2H,O, which 
forms colourless needles melting at 224—226°. (d) Hydroberberine 
ethiodide, CoH,NO,Etl + H,O, melts at 223—225°. (e) Hydro- 
berberine ethochlori/e contains 24 mols. of water, and melts at 
138—140° in its water of crystallisation, and at 225° when anhydrous. 
(f) Ethylammonium base, CoH»NO,EtOH + 4H,0, melts at 
158—161°, and forms colourless crystals, which are exceedingly 
bitter ; from this, ethylhydroberberine, C2H.sNO, + 44H,0, is obtained, 
which melts at 233—235°, forms colourless crystals, and does not 
behave as a tertiary base. Bromine forms an unstable perbromide 


with hydroberberine. J. W. L. 


Stability of Oxyhemoglobin. By G. Yro (Proc. Physiol. Soc., 
1890, 7).—Tubes were tilled with much diluted blood and sealed, the 
whole of the operations being performed with antiseptic precautions. 
Six years later, the bands characteristic of oxyhemoglobin were still 
visible in most of the tubes (compare this vol., p. 651). 

W. Dz. H. 


Methemoglobin and Sulphur-methemoglobin. By T. Araki 
(Zeit. physiol. Chem., 14, 405—415).—The typical absorption bana of 
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methemoglobin is between the C and D lines of the solar spectrum ; 
two other bands are also described, situated approximately in the 
positions of the a- and f-bands of oxyhemoglobin. Many writers 
regard these bands as due to methemoglobin itself; the author, how- 
ever, considers that they are due to admixture with oxyhemoglobin, 
because their intensity does not necessarily vary with the concentra- 
tion of the solution, as the typical band in the red does. On treating 
solutions of carbonic oxide-hemoglobin with potassium ferricyanide, 
methemoglobin is formed slowly. 

Experiments were performed in order to see what happens when a 
solution of methemoglobin is allowed to undergo putrefaction in a 
sealed tube; the following were the results obtained :—At first, 
methemoglobin disappears, and the bands of oxyhemoglobin, then 
that of hemoglobin appears; by shaking the latter with the air, oxy- 
hemoglobin is again formed. 

Sulphur-methemoglobin is the substance which gives the greenish 
hue to dead bodies during putrefactive processes; it was originally 
described by Hoppe-Seyler (Med. Centr., 1863, No. 28). It can be 
obtained from blood by passing oxygen and hydrogen sulphide 
through it. The lines of the solar spectrum coincided with the 
following numbers on the scale used; C = 46; D = 80; E = 125; 
b = 134; F = 165. The absorption-bands of an aqueous solution of 
sulphur-methemoglobin were as follows: Ia = 45—55, ill-defined ; 
Ib = 60—68, dark and well marked; the space 55—60 was shaded. 
On shaking this solution with the air, oxyhemoglobin was formed ; 
by the action of sodium hydroxide, hemochromogen makes its 
appearance; the group of atoms which is present as hemochromogen 
in hemoglobin is thus-also present as such in sulphur-methemo- 
globin. All attempts to obtain sulphur-methemoglobin in a crystal- 
line form, or to obtain hemin crystals from it, or to obtain a sulphur 
containing hematin from it, failed. W. D. H. 


Physiological Chemistry. 


Decomposition of Ethereal Salts in the Alimentary Canal. 
By H. K. L. Baas (Zeit. physiol. Chem., 14, 416—436).—Researches 
on the digestion of fats have shown that these substances undergo only 
a small amount of decomposition in the intestine, and theories have 
been formulated to explain how this assists the absorption of the 
emulsified fats. It was thought that some light might be thrown on 
the subject by investigating simpler substances having a similar con- 
stitution to the fats. The drugs were taken by the experimenter 
himself, or administered to dogs, and the urine and feces subsequently 
examined, in order to see how much of the material taken had under- 
gone decomposition. The following example of an experiment will 
serve as an illustration of the methods adopted and results obtained. 
VOL. LVIII. By 
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This experiment (on a dog) lasted seven days; on the fourth day, 
5 grams of methyl salicylate was given; the following table gives 
analytical details regarding the urine :— 


Total excretion of sulphates. 


B. Ethereal hydrogen 


A. Normal sulphates. sulphates. 


0 -0628 
0 0802 
0 °0394 
0 0245 
0 °4195 
0°1017 
0 -0290 
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bo OO sI Sh 
BRSAGSE 


to 


From the first to the fourth day, the daily average of ethereal 
hydrogen sulphates was 0°0513. The increase of these on the fifth 
and sixth days corresponds with 12°98 per cent. of the drug given. The 
amount of salicyluric acid in the urine of the fifth, sixth, and seventh 
days was 1°517 gram; adding this to the increase of ethereal hydrogen 
sulphates, it is calculated that 23°68 per cent. of the drug is accounted 
for, and, therefore, that amount probably underwent decomposition in 


the body. Another drag investigated was salol {phenyl salicylate) ; 
it was much more fully decomposed (from 43 to 69 per cent.), and 
this produced much greater toxic effects than the first mentioned. 

The following table gives the mean results obtained in this, and 
previous researches of the same nature : — 


Drug. Amount of decomposition in the body. 


. i. Schmiedeb 
Glyceryl benzoate .. 54, 61°6, and 97 per cent. (Arch. exp. Path. 


Phenyl succinate.... 84 per cent «. Phermek 
Phenyl benzoate.... Complete 16, 367). . 


Phenyl carbonate... 68°33 per cent. (Lesnik, ibid., 24, 167). 


Phenyl! salicylate 

(salol) 43°95 and 69°06 per cent. 
Ethyl salicylate 21:21 per cent. ......... 
Methyl salicylate... 23°66 and 24°75 per cent. 
Neutral fats Very slight (Cl. Bernard, Maly, Mank) 


Present _re- 
search. 


The present research shows that only a comparatively small amount 
of the drug given undergoes decomposition. W. D. H. 


Proteids of Liver and Kidney Cells. By W. D. Hattrsurron 
(Proc. Physiol. Soc., 1890, 7).—The proteids obtainable from liver and 
kidney cells belong almost exclusively to the class of globulins. The 
nucleo-albumin, which was previously described in lymph cells 
(Abstr., 1888, 974), is absent from liver cells, but present in kidney 
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cells. No evidence of true myosin or myosinogen is found in either. 
Although portions of the fresh tissues are found to hasten the 
coagulation of salted blood-plasma, and of hydrocele and pericardial 
fluids very considerably, this power is destroyed at a fairly low 
temperature, and all attempts to prepare fibrin-ferment from the cells 
by Schmidt’s alcohol method failed. W. Dz. H. 


The Proportion of Blood to Body Weight. By S. M. Copr- 
maN and C. S. Snerrineton (Proc. Physiol. Soc., 1890, 8—9).—The 
method employed for determining the proportion of the weight of 
the blood to that of the whole body is one which can be readily 
performed on the living animal, and may be best described by an 
example:—A rabbit was anesthetised with chloral and chloroform, 
and the right cervical sympathetic was divided; a drop of arterial 
blood taken from the right ear was then ascertained, by the method 
of Roy (Abstr., 1887, 608), to be of a certain specific gravity (in this 
experiment 1°0520) ; 30 c.c. of 0°75 sodium chloride solution having 
a specific gravity of 1-0046 at a temperature of 38° was then injected 
into the external jugular vein in 15 seconds. 30 seconds later, a 
drop of arterial blood was again taken from the right ear, and the 
sp. gr. of it estimated as before (found in this experiment to be 
10470). The weight of the animal before the injection was 
3572 grams; no solid food had been given for 30 hours before the 
experiment. On two assumptions, (i) that the blood and injected 
fluid were thoroughly mixed together in the 30 to 45 seconds; and 
(ii) that only a negligible quantity had escaped from the circulation 
in that time, the calculation ran as follows :— 


30. 1:0046 + 1:0520 = (30 + a) 1:0470, 
x = 2544 c.c. weighing 267°6 grams. 


267°6 
3572 


It is urged that the method gives results which are, at least, trust- 
worthy for comparison one with another. Working with it, it was 
found that young animals possess relatively to body weight a larger 
quantity of blood than adult animals, and that in a period of absten- 
tion from food, water being allowed, the amount of blood relatively 
to the body weight increases very largely. 

Experiments on dilution of the circulating blood were also per- 
formed. 30 c.c. of saline solution injected quickly, namely, in 
20 seconds per venam, appears to become thoroughly mixed with the 
circulating blood in 30 to 45 seconds. Physiological saline solution 
thrown into the circulation is removed from it with very great 
rapidity, for instance, 30 c.c. injected into the circulation of the 
rabbit may almost completely disappear from it in 10 minutes’ time. 
This immediate disappearance does not take place to any great extent 
by the kidneys—the rate of removal not being appreciably less rapid 
after taking the kidneys out of the circulation. The rate of removal 
is hardly appreciably altered by cutting the limbs out of the circula- 
tion, nor by section of the spinal cord behind the bulb. By con- 

By 2 


= 7°49 p. c. of body weight. 
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tinuous injection of “normal” saline solution, the sp. gr. of the 
blood may be kept for an hour at 1°030, the normal being 1:055, 
without production of any obvious signs of distress; naturally, the 
urinary and other secretions become greatly increased, and of a 
watery character. Hemorrhage causes a fall in the sp. gr. of the 
blood, reaching its lowest 20—30 minutes after the hemorrhage. 
Division of the spinal cord behind the bulb also causes a fall in the 
sp. gr. of the blood; this fall is slight, and reaches its full extent 
almost immediately. By injection of a strong solution of sugar or 
sodium chloride, the sp. gr. of the circulating blood may in a few 
minutes be lowered by 20 degrees. 100 c.c. of water placed in the 
peritoneal cavity of a rabbit may disappear from it completely in 
eight hours without a lowering of sp. gr. of the circulating blood, 
except to the extent of half a degree for a varying number of minutes 
immediately after the placing of the fluid in the peritoneal cavity ; 
the water is, however, during the eight hours largely, if not entirely, 
got rid of in the urinary and intestinal secretions. The sp. gr. of 
blood from the jugular had on many occasions been compared with 
that from the carotid, but had never been observed to differ from it 
by more than so slight an extent as to leave the matter dubious. On 
the other hand, the blood of the splenic vein had on several occasions 
‘been found to be of a higher sp. gr. than the arterial blood; also on 
several, but fewer, occasions, the blood of the renal vein had been 
found to be of lower sp. gr. than the arterial blood (compare this vol., 
p. 808). In an area in whicli there is obstruction to the circulation 
from the venous side, the blood rapidly becomes of high sp. gr., and 
may be found 20 degrees higher than before the obstruction. A very 
constant effect of operative interference with the peritoneal cavity is 
a heightening of the sp. gr. of the circulating blood; the mere 
opening of the peritoneal cavity through the linea alba may be 
followed by an increase of the sp. gr. of the blood to the extent of 
six or seven degrees, this increase reaching its maximum a variable 
number of hours after the operation (compare this vol., p. 393). 
Abstention from food, except water, at first causes a diminution in the 
sp. gr. of the blood; later, the sp. gr. of the blood increases, and 
becomes in time considerably above its normal as observed before the 
eommencement of the period of abstention. W. D. H. 


Is Free Hemoglobin present in the Blood-plasma of the 
Splenic Vein? By E. A. Scuirer (Proc. Physiol. Soc., 1890, 9—10). 
—The observations were made for the purpose of testing the state- 
ment which occurs in many text-books of physiology (the origin of 
which appears to be obscure) that the blood-plasma of the splenic vein 
normally contains free hemoglobin. The method adopted was to 
allow the blood to flow directly from the vein into a carefully cleaned 
and previously superheated glass tube, within which it was allowed to 
coagulate, and, after the shrinking and subsidence of the clot, the 
serum was then examined with the spectroscope. In every case a 
control tube of arterial blood of the same animal was taken at the 
same time. The blood of a large number of animals of different 
kinds (rabbit, cat, dog, monkey), killed at various stages of digestion, 
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has been in this way examined in the course of the last two years, 
with the result of proving that free he»moglobin is normally absent 
both in the blood-plasma of the splenic vein and in that of arterial 
blood. In some of the experiments, the serum from both sources 
was found to be slightly coloured with free hemoglobin, but not more 
so in the case of that derived from the blood of the splenic vein than 
in that derived from the general arterial blood; indeed, there was 
sometimes a preponderance in favour of the arterial serum. The 
opinion is held that such coloration is not normal, but is due to the 
setting free of some of the hemoglobin by a destruction of red 
corpuscles resulting from an accidental cause, which in these experi- 
ments was probably to be lookod for in the chloroform or ether which 
had been administered as an anesthetic. W. D. H. 


Lecithin and Cholesterin in Red Blood Corpuscles. By P. 
ManassE (Zeit. physiol. Chem., 14, 437—452).—The cholesterin in 
the red corpuscles of the blood is identical with that obtained from 
gall-stones, in melting point, specific rotatory power, and re- 
actions. The rotatory power in chloroform solutions sinks with a 
rise of temperature. The corpuscles contain as a mean 0151 per 
cent. of cholesterin. The lecithin of the red corpuscles is similarly 
identical with that obtained from egg-yolk, brain, &c. The decom- 
position-products are in all cases the same. The corpuscles contain 
as a mean 1°867 per cent. of lecithin. W. Dz. H. 


Pernicious Anemia. By W. Hunter (Brit. Med. Journ., 1890, 
ii, 1—4, 81—85).—A case of this disease is described with clinical 
details. The urine was normal in quantity, of low specific gravity, 
and contained as its principal pigment “ pathological urobilin ” (com- 
pare this vol., p. 400). Occasionally cells of renal origin containing 
blood-pigment were present. The urine contained excess of iron; 
the average secretion of iron in the urine in health is from 3 to 5 
milligrams daily ; in three cases of chlorosis it averaged 1°76 milli- 
grams ; in the present case it varied from 6°5 to 32°3 milligrams. 
The liver was found to be richer in iron than normal. 

The opinion was formerly expressed (Abstr., 1888, 1324) that the 
destruction of the blood corpuscles, characteristic of the disease, 
which occurs in the portal circulation, and which is similar in essen- 
tial characteristics to that produced by poisoning with toluylene- 
diamine, is probably brought about by certain poisonous agents of a 
cadaveric nature absorbed from the intestinal tract. Special atten- 
tion was therefore directed to the products of putrefaction in the 
urine. Estimation of the ethereal hydrogen sulphates and their 
ratio to the normal sulphates showed that the absolute amount of 
putrefaction as measured by that of the aromatic sulphates was not 
increased ; the normal ratio of the two classes of sulphates was, how- 
ever, considerably altered, being 1:3 instead of the normal 1:10. 
Improvements in the patients’ condition were coincident with returns 
to the normal ratio. 

It was further found that the urine contained a ptomaine. putre- 
scine (tetramethylenediamine), a substance absent in the urine of 
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health, and that of most diseased conditions, but present in that of 
ceystinuria, and probably also in that of cases of cholera (see Bau- 
mann and Udranszky, Abstr., 1889, 1024). In one specimen 
another diamine which was not fally identified was also discovered. 
These diamines are not, however, markedly toxic, and they can 
hardly be considered the poisons that produce the blood-destruction, 
but their presence indicates the existence of certain special micro- 
organisms in the alimentary tract, and, therefore, a condition more 
than any other favourable to the production of other and more 
poisonous alkaloids not yet discovered. 

A further support to the supposition that the alimentary tract is 
the seat of the formation of the poison was found in the fact that 
the gastro-intestinal mucous membrane was distinctly unhealthy in 
appearance, showing well-defined patches of inflammation resembling 
those frequently seen in the kidney when that organ is the seat of 
localised infection with pathogenic microbes. The neighbouring 
lymphatic glands were similarly affected. W. D. H. 


Cystin in the Urine. By S. Detfpine (Proc. Roy. Soc., 47, 
198).—The examination of several specimens of urine from which 
cystin was deposited led to the following conclusions :— 

1. That the simple addition of an acid in which cystin is not 
soluble is not sufficient to separate cystin from the urine, and there- 
fore that the theory generally held as to the state of combination of 
cystin in the urine is probably inaccurate. 

2. That a compound exists in certain urines which under the in- 
fluence of a fermentation yields cystin. 

3. That the fermentation is due to the growth of an organism 
which can seemingly be separated from the urine by ordinary filtra- 
tion, and must therefore be a large organism, possibly a torula. 

4. That the cases recorded in which cystin has been found de- 
posited in the kidneys and liver indicate that the fermentation may 
begin in the organism. W. D. H. 


Action of Related Chemical Compounds on Animals. By 
W. Gisss and H. A. Hare (Amer. Chem. J., 12, 365—379; compare 
this vol., pp. 280 and 813).—The Toluidines.—Orthotoluidine, both in 
the frog and in the dog, produces decreased reflex activity and power, 
followed by an increase in both these functions, and finally by another 
decrease, deepening into paralysis, coma, and death. It has but little 
effect on the heart, except by direct contact when in large amount, 
but it causes a breaking down of the blood with formation of methe- 
moglobin, and a depression of the spinal cord. In the warm-blooded 
animal it produces a marked fall of temperature equal to 4° or 5°. 
Death is produced: by respiratory failure, and eventually the heart 
stops in diastole. The pulse is slowed through depression of the heart- 
muscle, not through stimulation of the pneumogastric nerves. The 
vaso-motor system is also depressed. Metatoluidine changes the blood 
into methemoglobin, and produces a loss of reflex activity due to de- 
pression of the spinal cord. It lowers the body temperature very 
remarkably, but only affects the circulation when administered in 
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large doses. It kills chiefly by respiratory failure, except when sent 
en masse into the heart, when it kills by simultaneous respiratory and 
cardiac failure. Paratoluidine, like the ortho-compound, produces 
depression, followed by temporary increase and final loss of reflex 
activity. Its dominant action is also destruction of the blood cor- 
puscles and formation of methemoglobin. It depresses the spinal 
cord, and kills by respiratory failure, the heart beating for some 
moments afterwards. Under its influence, it is found that in the case 
of the frog’s heart the auricle beats twice to a single beat of the 
ventricle. When brought, in large amount, into direct contact with 
the heart, it arrests this viscus in diastole. In small doses of 0°031 gram 
per kilo., it causes an increase of pulse-rate, which is not due to 
vagal depression. The lethal dose when injected into the jugular 
vein is 0°208 gram of ortho-, 0°125 gram of meta-, and 0°10 gram of 
para-toluidine per kilo. of body weight, but it varies greatly with the 
rapidity of injection. 

The Dihydric Phenols—Catechol causes epileptic convulsions, ac- 
companied by a slowing of the pulse, due to vagal stimulation, and 
a fall of blood-pressure; death ensues from respiratory failure, the 
heart continuing to beat for a few moments later. The blood is also 
changed in appearance. Resorcinol causes epileptic convulsions with 
a fall of blood-pressure, due to its action on the vaso-motor system, and 
a slowing of the pulse, due, at least in part, to peripheral vagal 
stimulation. The heart is not depressed, and death ensues from 
respiratory failure, probably from the action of the blood. Quinol 
causes convulsions accompanied by a fall of blood pressure, due to 
a slowing of the pulse,or in the case of a larger dose by a rise of 
blood-pressure, due to increased force of the heart beat. The pulse 
is at first slowed by stimulation of the vagus, and then becomes 
very rapid, owing to peripheral pneumogastric palsy. The appearance 
of the blood is also much changed. The lethal dose is of catechol 
0°04 to 0°05 gram, of resorcinol 0°7 to 1:0 gram of quinol 0°08 to 
0:1 gram per kilo. of body weight, injected into the jugular vein. 

Trihydric Phenols—Phloroglucinol and Pyrogallol.—Both these 
substances slow the pulse by vagal stimulation, both change the 
appearance of the blood, and both kill by vagal stimulation, direct or 
indirect. The lethal dose is of phloroglucinol 1:0 to 1° 2 gram, of 
pyrogallol 0°08 to 0'1 gram per kilo. of body weight, injected _"s the 
jugular vein. C. F. 


Physiological Action of Hyoscine Hydrochloride. By Pav- 
LorFr (St. Petersburg Med.-chi. Acad. Dissertations, No. 9, 1889—90). 
—From observations on warm-blooded animals with doses varying 
from 0°00005 gram to 0°02 gram. per kilo. of body weight, it was 
found that the beat is first slowed from stimulation of the inhibitory 
apparatus. It is then quickened from a paralysing action on the 
peripheral inhibitory apparatus. The blood pressure is increased by 
stimulation of the vaso-motor apparatus, especially the centres in the 
brain and spinal cord. The respiratory centre is stimulated to a 
slight extent by large doses. The salivary secretion is diminished. 
The temperature is not altered. The acidification of the blood is 
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not hastened. The irritability of the brain is diminished. The 
sense of touch is not affected, although the perception of pain is some- 
what diminished. The pupils are quickly, markedly, and persistently 
dilated from stimulation of the sympathetic nerves. The pharmaco- 
logical action is very similar to that of atropine, but the latter does not 
lower the irritability of the brain cortex. T. M. 


Chemistry of Vegetable Physiology and Agriculture. 


The Fungus-symbiosis of the Leguminosez. By B. Frank 
(Tagebl. Versamml. deut. Naturforsch. Aertzte, 1889, 257—259).—In 
the first part of the paper, the conditions and mode of formation of 
nodules on the roots of peas, lupins, and beans are discussed. In the 
infected plants not only the root nodules, but the above-ground 
organs (stems, leaf-stalks, &c.) of the plants are found to contain 
bacteroids. The roots of Phaseolus vulgaris always have nodules con- 
taining bacteroids, even in a sterilised soil. With regard to the 

hysiological meaning of the symbiosis, the author considers that 
Hellriegel was premature in maintaining that the bacteria of the root 
nodules bring free nitrogen into combination, and so make it available 
to the plant, and gives the following reasons :—When peas and lupins 
are grown in ignited sand containing mineral but no nitrogenous 
nutriment, an extraordinary difference is shown, according to whether 
a small amount of a fertile soil is added or not. It is true that the 
sand contains no nitrogen, but, at the same time, all the organic con- 
stituents of an ordinary soil are also wanting. The difference brought 
about by the infection consists in a whole series of phenomena, re- 
sulting in the strengthening of the whole plant. If the non-infected 
sand is manured with nitrate, there is practically no result with 
lupins, and very little with peas, indicating that it is not the want of 
nitrogen which is overcome by the symbiosis. The fertilising action 
of the rhizoplasmidium is further seen in (1) the iucrease of total 
produce, (2) the increased chlorophyll-production, (3) the more 
energetic carbon-assimilation, (4) the formation of nodules rich in 
albuminoids, (5) the increased production of flower, fruit, and seed, 
and of carbonaceous and nitrogenous vegetable substance. In the 
case of peas and lupins, this increased production will also take place in 
soil containing humus but free from organisms, and therefore without 
nodule-formation; the plants develop even better in a sterilised than 
in a non-sterilised soil. 

With regard to Phaseolus vulgaris, the plants will not thrive in a 
soil free from nitrogen, whether infected or not, but develop well in 
soil eontaining humus. N. H. M. 


The Réle of Sugar and its Development during the Growth 
of the Beetroot. By E. Duxin (Bied. Centr., 19, 337—338).—The 
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disappearance of sugar from the beetroot during the second period of 
its growth is not due to seed formation alone; a considerable portion 
is used up in developing other organs. A bed of beetroot at the period 
of ripeness was divided into two equal parts, the one part being left 
exposed to light and the other kept dark. The plants kept in the 
dark lost their green leaves and formed a crown of yellow leaves. At 
the commencement of the experiments the sap of the roots contained 
6°95 per cent. of sugar. After eight weeks, the sap of those plants 
which were kept in the dark contained 3:15 per cent. of sugar, so 
that half the sugar had been used up in forming new leaves. The 
rest of the plants were then kept covered, and remained healthy until 
the percentage of sugar sank to about 0°5—0°6, when they showed a 
mark which spread quickly until the whole root was rotten. Other 
experiments were made, the results of which also show that sugar is 
taken up from the roots to form stalks and leaves, and that the root 
dies when all the sugar is used up. N. H. M. 


Assimilation of Carbon by Green Plants from certain 
Organic Compounds. By E. H. Acton (Proc. Roy. Soc., 47, 
150—175).—A. Meyer (Botan. Zeitung for 1886, pp. 81, 105, 129, 
145) found that starch was formed by leaves placed in solutions of 
various organic substances. The author has extended this investiga- 
tion, both by using a greater variety of solutions and by supplying 
them not only directly to the leaves, but also through the medium of 
the roots. He operated in all on 15 different species, some of which 
were water plants. His principal experimental results are as 
follows :— 

Starch is formed when the following substances are supplied either 
to the leaves or to the roots: glucose, cane-sugar, inulin, glycerol. 

Starch is formed when soluble starch is supplied to the leaves, but 
not when it is supplied to the roots. 

Humus extract, obtained by digesting leaf-mould with dilute 
alcohol and filtering, forms starch when supplied to the roots, but not 
when given directly to the leaves. 

Starch is not formed under any circumstances with acraldehyde 
(and compounds), allyl alcohol, dextrin, glycogen, acetaldehyde (and 
compounds), levulinic acid, artificial humus from cane-sugar. 

Glucose is more readily taken up by roots than cane-sugar, and 
may all be withdrawn from a 1 per cent. solution. 

Many green plants (? all) behave in the same manuer to the above 
substances. J. W. 


Presence and Behaviour of Nitric Acid in Plants. By Srrno 
(Chem. Centr., 1890, i, 592—593 ; from Landw. Jahrb., 18, 877—905). 
—The author has examined a large number of plants for nitric acid, 
and has found it present in nearly all. In some it is present in much 
larger quantity than in others. Among those in which it exists in 
almost all the organs are the Malvacee, Cruciferae, Papaveracew, Con- 
volvulacee, Labiate, Composite, and the Urticacee. In others, nitrates 
were not present in those parts above ground, but were present in the 
youngest rootlets. It appears to pass from the roots, which absorb it 
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from the earth, upwards, and becomes used for the formation of the 
nitrogenous constituents. 

In wood-forming plants, the author has found an accumulation 
of nitrates in the first year until the formation of wood has ceased, 
and in later periods it is present in the roots, also in the young shoots 
of early spring. It disappears during the winter. In the case of 
perennial herbs also, nitric acid was found in the newly-formed fibrous 
roots; during the winter they store it up for transformation in 
spring, when the new growth commences. In the case of cultures in 
distilled water, asparagine disappeared during the later stages of 
growth, but was formed again as soon as nitrates were added. The 
author considers this a proof that nitric acid is transformed into 
amido-compounds, especially asparagine. J. W. L. 


Carbohydrates in Peach Gum. By W. E. Sronz (Amer. Chem. 
J., 12, 435—440).—The gum which exudes from the bark of the wild 
peach-tree when it is injurcd, or from the fruit when punctured by 
msects, was heated with dilute sulphuric acid for 10 hours, the 
solution then neutralised with barium carbonate, filtered, and evapo- 
rated. The syrup thus obtained was boiled with alcohol, and the 
clear alcoholic solution decanted and evaporated. A white, crystal- 
line substance was then obtained, which, by fractional crystallisation, 
followed by repeated recrystallisation of the fractions, was resolved 
into two compounds having specific rotatory powers equivalent re- 
spectively to those of arabinose and galactose. That one of these 
is arabinose was shown by the melting point of its phenylhydrazine 
compoand, and by its yielding furfuramide when it is distilled with 
sulphuric acid, and the distillate treated with ammonia. The other, 
from the melting point of its phenylhydrazine compounds, and from 
its yielding mucic acid when oxidised with nitric acid, was identified 
as galactose. Peach gum, therefore, contains both arabinose and 
galactose, that is, a true glucose associated with a pentaglucose. 

C. F. B. 

Carbohydrates of the Sweet Potato (Batatas edulis). By 
W. E. Srone (Ber., 23, 1406—1408).—Finely-divided sweet potatoes 
were boiled for some time with strong alcohol; after filtering and 
concentrating the solution, cane-sugar crystallised out. It was 
identified by its specific rotatory power, its fermentability with yeast, 
and its behaviour towards Fehling’s solution both before and after 
hydrolysis. The quantity of sugar in the potatoes was found to be 
14—2 per cent. Baking the potatoes converted part of the starch 
into the soluble form, and caused the cane-sugar to be hydrolysed to 
glucose. J. B. T. 


Experiments with Beetroot. By O. Kontravuscn and F. 
Srroumer (Bied. Centr., 19, 322—333).—The results of previous 
experiments indicated that no increase in the amount of sugar in 
beetroot is obtained by increased manuring with potassium nitrate, 
and that the physiological actions of the potash and the nitric acid 
partly cancel each other in the production of sugar. The authors 
have repeated the experiments in the same place and under the same 
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conditions, manuring with sodium nitrate and potassium phosphate 
in order to determine whether the low amount of sugar was due to 
the potassium nitrate or to local conditions. The experiments were 
conducted in vessels containing 25 kilos. of sand, and seeds of a 
uniform size were employed. 

The following conclusions are drawn from the results of the ex- 
periments extending over five years :—(1) The application of in- 
creasing amounts of potash gives rise to a corresponding increased 
production of sugar. (2) An increased manuring with nitric acid 
has the effect of increasing the amount of leaf of the plants, and is 
unfavourable to sugar-formation, so that the production of sugar is 
diminished. (3) The increased nitric acid manuring has also the 
effect of raising the amount of nitric acid, and also the protein in the 
roots. (4) The increased sugar production brought about by the 
application of potash is at once cancelled by the physiological action 
of the corresponding amount of nitric acid. (5) Phosphoric acid in- 
fluences leaf growth in a manner favourable to sugar production, and 
expedites the ripening of the plants; phosphoric acid, therefore, 
assists the favourable action of potash in the formation of sugar. 


N. H. M. 


Source of Nitrogen of Plants. By A. G. Scnmirrer (Bied. 
Centr., 1890, 393—395).—The growth of lupins on poor moorland 
soils was compared with the growth on the same soils improved by the 
addition of fertile soil. No perceptible difference was noticed in the 
growths of the two sets of plants; at any rate the difference was so 


slight, as to render useless the extra expense, &c., occasioned by the 
addition of fertile earth. E. W. P. 


Loss and Gain of Nitrogen by Soil. By A. Pacnout (Compt. 
rend., 110, 910—912).—The experiments were carried out in pots 
which contained 22 kilos. of earth each, the surface exposed bein 
754 square decimetres, and the pots being so constructed that the 
water could readily drain away. The 22 kilos. contained 22°44 grams 
of nitrogen, and to this was added 0°540 gram in the form of dried 
blood, and 1:0 gram in the form of ammonium sulphate, giving a 
total of 23-980 grams of nitrogen in the 22 kilos. of soil. T'wo lots, 
A and a, were left without any crop, two, B and b, were sown with 
grass, and two, C and c, with clover. After a year (March, 1888 to 
March 1889), the following results were obtained :— 


B. . C. 


Nitrogen remaining in the soil . | 24° 23 “760 | 26 *180 | 27 720 | 29 -260 
Nitrogen removed in the crops.| — _ 1°490| 1°456| 4°266 
Nitrogen in the drainage water| 0° 0°779| 0°071| 0°088; 0-212 


Total . . | 25-607 | 24°539 | 27-741 | 29-264 | 33-738 
Nitrogen gained from the air . ’ 0 beet 3 “761 | 5°284| 9°758 
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The gain of nitrogen per hectare by the soil is as follows :—(1) no 
crop, 29 kilos. ; (2) grass, 394 kilos. ; (3) clover, 904 kilos, 

The proportion of ammoniacal and nitric nitrogen removed by the 
drainage water in each case was as follows :— 


No crop. Grass. Clover. 
en — -A— —_—. —— AN 
Ammoniacal nitrogen 0°025 0°017 0:°024 0°020 0-021 0-016 
Nitric nitrogen ..... 0942 0°762 0-047 0°068 0-191 0168 


C. H. B. 


Analytical Chemistry. 


Ruffle’s Method of Estimating Ammonia. By A. Bucnan 
(Chem. News, 61, 231).—To prevent fusion of the contents of the 
tube in estimating ammonia, the author prepares his soda-lime by 
heating a mixture of equal proportions of ground quick-lime and 
sodium carbonate until all aqueous vapour is eliminated. 

D. A. L. 

Estimation of Ammonia in Sand and Sewage. By A. Hazen 
(Amer. Chem. J., 12, 427—428).—The sand (from tilters) is placed in 
a small flask fitted with two tubes, one of which passes to the bottom 
of the flask, whilst the other is connected to a condenser. Through 
the first, steam, obtained by boiling water previously freed from 
ammonia, is blown in until 50 c.c. of distillate has been collected ; 
this, it is found, contains all the free ammonia in the sand. Alkaline 
permanganate of full strength is then placed in the flask, and the 
distillation continued ; the first 50 c.c. of distillate contains eight- or 
nine-tenths of the albuminoid ammonia, and the rest comes over with 
the next 50 c.c. The flask may, if necessary, be heated with a small 
flame. The process is also well adapted to the examination of sewage, 
and anything that contains enough ammonia. It takes less time than 
the ordinary method, and gives the same results for free ammonia, 
but somewhat higher for albuminoid ammonia; but in the latter case 
the results are sharper, and different experiments agree better. The 
author prefers the use of indiarubber, freed from ammonia by long 
boiling, for stoppers and connections. 


Effect of Temperature on the Nessler Test. By A. Hazen and 
H. W. Cuark (Amer. Chem. J., 12, 425—426).—The authors find 
that the low results obtained by them and by Smart were due, not to 
imperfect condensation of the ammonia, but to the low temperature 
of the distillates, which had been condensed in a block-tin condenser. 
It is found that the colour produced in the Nessler test varies with 
the temperature, and is deeper according as the solution is warmer ; 
it is thus necessary to bring the distillate and the standard ammonia 
solution to the same temperature before comparing the tints which 
they give with the Nessler solution. C. F. B. 
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_ Estimation of Nitric Acid by Reduction to Ammonia. By 
E. Boyer (Compt. rend., 110, 954—956).—The reduction of nitric acid 
to ammonia by the action of zinc and hydrochloric acid is generally 
incomplete, oxides of nitrogen, and even free nitrogen, being evolved. 
By careful attention to the conditions, however, the reduction can be 
made complete, and can be utilised for the estimation of nitric acid. 

5 grams of zinc, in granules the size of peas, is introduced into a 
test-tube 300 mm. long and 22 mm. in diameter; 10 c.c. of the solu- 
tion containing not more than 0°5 gram of the nitrate is then added, 
and 5 c.c. of hydrochloric acid of sp. gr. not lower than 1:19. When 
the evolution of hydrogen ceases, a further quantity of 5 c.c. of acid 
is added, and the reduction is complete in 10 minutes. Success 
depends on careful attention to the concentration and proportions of 
the solutions. 

The ammonia is estimated in the usual way, but must be expelled 
by means of magnesia, since sodium or potassium hydroxide forms 
an insoluble ammonia-derivative in presence of zinc. The liquid is 
mixed with potash or soda until just alkaline and abont 2 grams of 
magnesia is added. C. H. B. 


Estimation of Nitric Acid by Schulze and Tiemann’s 
Method. By L. Serece. (Ber., 23, 1361—1363).—The author has 
previously shown (Zeitsch. fiir Hygiene, 1887, 163) that in Schulze 
and Tiemann’s method of estimating nitric acid in drinking water, 
an error of at least 3 per cent. occurs, unless the gases in the decom- 
position flask are driven out at the end of the operation by carbonic 
anhydride. In reply to the objection of Tiemann that carbonic an- 
hydride is difficult to obtain free from air, the author states that if the 
pieces of marble are allowed to remain in warm water before being 
placed in Kipp’s apparatus, the gas evolved is practically free from 
air in half an hour. 

The following apparatus, in which the necessity of creating a 
vacuum is avoided, is described by the author as the most suitable, 
An ordinary bolt-head of about 150 c.c. capacity is fitted with a 
doubly-bored caoutchouc stopper, through which are passed entrance 
and exit tubes. The latter reaches to within 2 c.c. of the bottom, and 
has blown on it, above the cork, a bulb of about 50 c.c. capacity. Into 
the tube at the lower end of the bulb a second tube is ground, which 
is connected with the apparatus evolving carbonic anhydride. 

After the water has been placed in the flask, carbonic anhydride is 
passed through the apparatus until all the air has been driven out, 
and about 20 c.c. of freshly prepared and well-boiled solution of ferrous 
chloride placed in the bulb, and allowed to pass into the flask by 
slightly raising the second tube. Afterwards 40 c.c. of concentrated 
boiled hydrochloric acid is added in a similar manner. As soon as 
the liquid boils, the current of carbonic anhydride is cut off, and only 
renewed towards the end of the operation, when the contents of the 
flask become thick. With this apparatus, itis necessary to employ 
reagents from which the air has been previously expelled by boiling. 

H. G. C. 
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Estimation of Arsenic. By F. W. Boam (Chem. News, 61, 219). 
—The following method is recommended as rapid and accurate, and 
is applicable to all arsenical ores which are attacked by nitric acid :— 

1 to 1'5 gram of dry pulverised ore is boiled to dryness with 20 to 
25 c.c. of nitric acid, and when cool is boiled with 30 c.c. of a 30 per 
cent. solution of sodium hydroxide, filtered, and diluted to 250 c.c. 
25 c.c. of this solution is acidified with 50 per cent. acetic acid contain- 
ing 10 per cent. of sodium acetate, boiled, and titrated with + normal 
uranium acetate, using potassium ferrocyanide as an indicator. - 

D. A. L. 

Estimating Silica in Silicates by Fusion with Alkaline 
Carbonates. By J. P. Ginpert (Chem. News, 61, 270—272; 281— 
282).—The author, investigating the fusion method of estimating 
silica, determined under varying conditions the insoluble silica 
obtained, the silica passing into solution, and the residue left after 
treating the former with hydrofluoric acid. In the first set of 
experiments, a blast furnace slag, containing 46 per cent. of calcium 
oxide, 10 per cent. of alumina, and less than 1 per cent. of magnesium 
oxide, was employed, and the silica was dehydrated either on the 
water-bath, or at 125°, or on an iron plate over a Bunsen, or at 280°. 
The results show that, practically, all the silica is rendered insoluble 
on the water-bath, the soluble never exceeding a few tenths of a 
milligram, and therefore there is no gain in this respect by the use of 
higher temperatures, the effect of which seemingly is to render some 
of the alumina insoluble, as indicated by the residue left after treat- 
ment with hydrofluoric acid, but there is no evidence of re-combina- 
tion of silica with lime and alumina even at 230°. 

Calcium chloride appears to aid the dehydration, but magnesinm 
chloride does not. In a second series of experiments with a slag 
containing 35 per cent. of calcium oxide, 15 per cent. of magnesium 
oxide, and 15 per cent. of alumina, it was observed that the best: 
results were obtained at 120°, the residue after hydrofluoric acid and 
the soluble silica were, especially at 280°, moderately large—a few 
milligrams; owing, the former to magnesium oxide, the latter to re- 
combination of silica and magnesium oxide. 

A sample of orthoclase, practically free from lime and magnesia, 
yielded a moderate amount (2 or 3 milligrams) of soluble silica, 
not increased by the higher temperatures, which the author regards 
as the result of the absence of the beneficial factor, calcium 
chloride. It therefore appears that some silica always fails to 
be rendered insoluble by the heating alone, and to test this, some 
silica from the lime slag was repeatedly treated by fusion with 
alkaline carbonates in the usual way, with the result that a diminished 
amount of insoluble silica was obtained each time. 

With regard to the purity of the silica obtained, the author applied 
Lindo’s plan of copious dilution, which, permitting as it does of 
abundant washing, yields a pure silica when the silica is associated 
with alkalis or alkaline earths, as in glass; but when much alumina 
is present it is not so easy to obtain such pure silica by this means. 

The results, as a whole, confirm the statement that the ordinary 
fusion process for the estimation of silica does not always render all 
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the silica insoluble. Evaporation with sulphuric acid is, however, 
far more potent than the use of hydrochloric acid for the dehydration, 
and should be employed when admissible. 


' D. A. L. 
Caustic Soda or Potash and Carbon in Analysis. By C. A. 
BurcHarpt (Chem. News, 61, 260—262).—The author suggests a 
method for the decomposition of refractory silicates, several refractory 
oxides and compounds of oxides, and some other insoluble minerals. 
The finely pulverised mineral, mixed without about a tenth of its 
weight of finely divided charcoal, is added to about six times its weight 
of molten caustic soda or potash, and heated over a Bunsen flame 
until combustible gases cease to be evolved. The mass is extracted 
with water, and the insoluble residue again treated in like manner. 
With a sample of “ black tin” (dressed tin ore of Cornwall) sodium 
silicate, aluminate, and stannate were obtained in solution, whilst the 
insoluble residue contained silica, bismuth oxide, cupric oxide, ferric 
oxide, calcium carbonate, and manganese dioxide. Wolframite yields 
sodium tungstate, manganate, silicate, and niobate, if present, in 
solution, and iron oxides and manganese dioxide inscluble. With 
chrome iron ore, three times its weight of ammonium nitrate was 
placed, along with the caustic soda, on the mineral and charcoal 
mixture in the crucible and heated. The aqueous extract of the 
fused mass was evaporated to dryness with ammonium nitrate, and, 
after separating the alumina and silica, the filtrate when acidified 
with hydrochloric acid yielded chromic chloride without further 
reduction. The insoluble portion was ferric oxide, magnesium carbo- 
nate, carbon, &c. Rutile and ilmenite yield sodium titanite ; barium 
sulphate gives barium carbonate and sodium sulphate. Simple 
silicates, such as kaolin, talc, cyanite, &c., and double silicates, such 
as tourmaline, hornblende, garnet, &c., are also decomposed and 
rendered soluble. D. A. L. 


New Method for the Estimation of Free and Combined 
Carbon in Iron and Steel. By O. Pxrrersson and A. Smtr 
(Ber., 23, 1401—1402).—A weighed quantity of iron, which should 
consist of one piece hammered or rolled into a thin sheet, is plunged 
into molten hydrogen potassium sulphate ; the iron becomes converted 
into ferric sulphate, and the combined carbon is oxidised to carbonic 
anhydride, which, together with the evolved sulphurous anhydride, is 
absorbed by a known quantity of a solution of sodium and barium 
hydroxides. 

The barium sulphite is oxidised to sulphate by the addition of a 
little potassium permanganate solution, the carbonate is then decom- 
posed with nitric acid, and the carbonic anhydride determined in an 
apparatus described in another paper. The fused mixture of potas- 
sium hydrogen sulphate and ferric chloride is dissolved in hydro- 
chloric acid, the graphite collected on a platinum funnel, filtered 
through asbestos, and the whole dried and weighed. A mixture of air 
and nitrous fumes is now passed through the funnel, which is heated 
to redness; so soon as all the graphite is burned, the funnel is again 
weighed and is then ready for another determination. The accuracy of 
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this method is from 0°06—0°02 per cent. From 0°2—0°8 gram of iron 
should be taken for analysis, the quantity depending of course on the 
amount of carbon contained in the sample. J. B. T. 


Electrolysis of Metallic Phosphates. By E. F. Smita (Amer. 
Chem. J., 12, 329—336; compare Moore, Abstr., 1886, 921; Brand, 
this vol., p. 294).—This paper relates to the deposition of metals by 
the electrolysis of solutions of their phosphates in phosphoric acid, 
whereon is based a convenient method of separating them. 

Copper from Iron.—A solution, containing 0°0996 gram of copper 
and 0°1700 gram of iron, was treated with 30 c.c. of disodium 
phosphate solution (sp. gr. 1°0358) and 44 c.c. of phosphoric acid 
(sp. gr. 1347), and made up to 125 c.c. A current generating 0°6 c.c. 
of oxyhydrogen gas per minute gave a deposit of copper weighing 
00996 gram. 

Copper from Aluminium.—Weight of copper, 0°0996 gram; of 
aluminium 0°1000 gram. Disodium phosphate, 20 c.c.; phosphoric 
acid, 3 c.c.; total dilution, 100 c.c. Current, 3 c.c. of oxyhydrogen gas 
per minute. Copper deposited, 0°0995 gram. 

Copper from Chromiwm.—Copper, 0°0996 gram ; chromium slightly 
more than 0°0996 gram. Disodium phosphate, 20 c.c.; phosphoric 
acid, 3 c.c. Dilution and current as in previous case. Weight of 
copper deposited, 0°0994 gram. 

Copper from Zinc.—Zinc, 0°1500 gram; copper, disodium phos- 
phate, and phosphoric acid as in previous experiment; dilution 
100 c.c. ; current, 0°15 c.c. oxyhydrogen gas per minute. Weight of 
copper deposited, 0°0993 gram. 

Copper from Cobalt.—Cobalt, 0°0968 gram ; copper, 0°0996. Con- 
ditions similar to those of preceding experiment, except the current 
0°22 c.c. of oxyhydrogen gas per minute. Copper deposited, 0°0995 
gram. 

Copper from Nickel.—Copper, 0°0996 gram; nickel, 0°1105 gram. 
Conditions as in preceding experiment. Copper deposited, 0°0996 gram. 

Copper from Cadmium.—The separation may be effected by using a 
fairly large excess of phosphoric acid and a current generating not 
more than 0°10 to 0°20 c.c. of oxyhydrogen gas per minute, when the 
copper is deposited. 

The preceding experiments show that copper may be readily 
separated from other metals, under the conditions given, by using 
feeble currents. In all cases, before interrupting the current, the acid 
liquid was syphoned off and replaced by water, the deposits were 
washed with cold and hot water, but no alcohol or ether was used. 
The poles of the electrolysing battery were about ? inch apart. 

Cadmium from Zinc, Nickel, Iron, Chromium, and Aluminium.— 
Cadmium may be separated from these metals, in a properly diluted 
solution containing free phosphoric acid, by currents giving 0°35 c.c. 
of oxyhydrogen gas per minute. The deposit is not so satisfactory as 
in the case of copper, but accurate results are obtained if concentra- 
tion of the solution is avoided, and the poles of the electrolysing cell 
are about 1} inches apart. It is also desirable to slightly increase the 
current before disconnecting. 
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Silver cannot be satisfactorily deposited in solutions containing free 
phosphoric acid, but from an ammoniacal solution of the phosphate 
its liberation is rapid and satisfactory. 

Manganese is deposited as dioxide from solutions containing nitric 
or sulphuric acids ; but, in presence of an excess of phosphoric acid, 
this behaviour is not observed, a weak current separating only copper 
from a solution containing the two metals. G. T. M. 


Electrolytic Separations. By E. F. Smirn and L. K. Franken 
(Amer. Chem. J., 12, 428—435 ; compare also this vol., pp. 664 and 
831).—The metals were held in solution in excess of potassium 
cyanide, and deposited by means of a current from Daniell cells 
running for 16 hours. The deposited metal was washed with boiling 
water, or in the case of bismuth with cold water and absolute alcohol, 
and dried on a warm iron plate. In the following, the metal which 
is deposited on electrolysis is mentioned first :— 

Mercury from Palladiwm.—Results good; a large excess of potas- 
sium cyanide should be present. 

Silver and cadmium could not be separated in this way from palla- 
dium ; some of the latter metal was always deposited. 

Mercury from Arsenic.—Results satisfactory; the arsenic may be 
present either as arsenite or as arsenate. 

Cadmium from Arsenic.—Results good; the arsenic must be in the 
form of an arsenate. 

Silver from Arsenic.—Results satisfactory; the arsenic must be 
present as arsenate, not as arsenite. 

Copper from Arsenic.—Results good, but a stronger current (giving 
15 to 10 c.c. of mixed gases per minute in a water-voltameter) is 
required, and a large excess of potassium cyanide is not advisable. 
The separation was also attempted in solutions containing excess of 
ammonia, and with fairly good results, but considerable skill and 
attention are necessary. 

Mercury from Tungsten.—Results good, but the current should not 
exceed 0°8 c.c. per minute, otherwise the deposit of mercury is con- 
taminated with oxide of tungsten. 

Silver from Tungsten.— Results good; the current must not be too 
strong. 

Cadmium from Tungsten.—Results good, but too high if the current 
exceeds 0°6 c.c. per minute, when the deposit is spongy. 

Mercury from Molybdenum.—Results good. 

Silver from Molybdenum.—Results good. 

Cadmium from Molybdenum.—Results good. 

Bismuth from Copper—The bismuth was taken as the citrate, 
dissolved in excess of alkali, and copper sulphate and excess of 
potassium cyanide added ; satisfactory results were obtained. 

C. F. B. 

Quantitative Separation of Titanium and Tin. By H. Haas 
(Chem. Centr., 1890, i, 732—733; from Inaug. Diss. Erlangen).—The 
method described by the author is recommended as being applicable for 
the separation and determination of minute quantities of titanium, and 
is as follows :—5 to 10 grams of the finely-divided mineral is mixed 
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with a little water in a platinum crucible, dilute (1 : 10) sulphuric 
acid added until the mass is of a thin consistence, it is then warmed 
on the water-bath until, with additions of hydrofluoric and sulphuric 
acids, the mineral is dissolved. 10 to 20 c.c. of sulphuric acid is then 
added, the solution concentrated, and finally the last traces of hydro- 
gen fluoride expelled by careful heating over a bare flame. Water is 
now added, the solution digested on the water-bath, and then trans- 
ferred to a sufficiently capacious porcelain dish. It is neutralised 
with sodium hydroxide solution, 2 c.c. of concentrated sulphuric acid 
added, the volume made up to 400 c.c., and boiled for six hours, 
water being added to replace that which evaporates. The precipitate 
is collected, washed with hot water, and after diluting so that the 
sulphuric acid is not more than 0°5 per cent., the filtrate is boiled 
again to test whether the precipitation is complete. 

The precipitate is ignited in a porcelain crucible, then washed on to 
a filter and washed with water, dried, and ignited again in a porcelain 
crucible, and finally reduced in a current of hydrogen. The metals are 
boiled with 20 per cent. hydrochloric acid for half-an-hour, filtered, 
and the insoluble portion again reduced in hydrogen and boiled with 
hydrochloric acid. The filtrates, containing all the tin, are neutralised 
with sodium carbonate, slightly acidified with hydrochloric acid, pre- 
cipitated with hydrogen sulphide, filtered, washed with dilute am- 
monium acetate solution, and the filtrate again treated with hydrogen 
sulphide. The stannous sulphide is reduced in hydrogen, converted 
into metastannic acid, and finally weighed as stannic oxide. 

That portion of the metals which remains insoluble in hydro- 
chloric acid, the titanium dioxide, is ignited in a platinum crucible, 
fused with 6 to 10 times its weight of potassium carbonate, digested 
in water, diluted to 200 c.c., and acidified with sulphuric acid until the 
solution is clear or slightly opalescent. Sodium carbonate is now 
added until the precipitate commences to be permanent, 2 c.c. of con- 
centrated sulphuric acid added, the liquid diluted to 400 e.c., and 
boiled for six hours in a capacious porcelain dish, the precipitate 
filtered off, washed with hot water, the filtrate boiled again to ensure 
that the precipitation is complete, and the precipitate heated in 
hydrogen. Traces of iron are removed by boiling for half-an-hour 
with 20—30 c.c. of hydrochloric acid. The insoluble titanium 
dioxide is washed and weighed as such. J. W. L. 


New Method of Titrating Alcohol with Chromic Acid. By 
R. Bovurcart (Chem. Centr., 1890, i, 547; from Bull. Soc. Ind. 
Mulhouse, 59, 558—562).—The author adds potassium dichromate 
and sulphuric acid to the alcohol in tubes, which are closed by 
stoppers tightly fastened down, and heats the same for 2 to 3 hours 
on the water-bath. After the oxidation is completed, potassium 
iodide is added and the liberated iodine ‘titrated with sodium tbio- 
sulphate. The strength of the potassium dichromate solution used is 
05 per cent.; the sulphuric acid is 25 per cent., and the alcohol 
should be about ®5 per cent. 

Aldehyde may also be determined in the same way. The method 
gives results which agree within about 1°5 per cent. J. W. L. 


—— es a So oa ee 
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Raisin Wines and their Richness in Nitrogen. By P. 
Cazengvuve and L. Ducner (Bull. Soc. Chim. [3], 3, 514—518).—The 
authors review the methods suggested for distinguishing between 
raisin and grape wines, and conclude that no satisfactory process 
exists. They have determined the total nitrogen in both classes of 
wines, and find that in dry white wines the total nitrogen is almost 
identical, but that in sweet white wines a difference of about 
0'5 gram per litre of total nitrogen exists. = Gm 


Estimation of Sugars with Copper Potassium Carbonate 
Solution. By H. Osr (Ber., 23, 1035—1039).—Copper carbonate 
dissolves freely in a cold concentrated solution of potassium car- 
bonate, yielding a deep-blue solution of a readily soluble double 
salt, which crystallises in slender, blue needles; if the solution is 
heated, a basic copper carbonate or the black oxide is deposited, but 
in presence of a sufficient quantity of potassium hydrogen carbonate, 
the solution is quite stable, even at its boiling point, and can be 
advantageously employed for the volumetric or gravimetric estima- 
tion of sugars. 

The standard solution is prepared by dissolving potassium car- 
bonate (250 grams) and potassium hydrogen carbonate (100 grams) 
in water, gradually adding a solution of crystalline copper sulphate 
(23°5 grams), and making up to 1 litre. 50c.c. of this solution is 
exactly decolorised by 9 to 10 minutes’ boiling with 25 c.c. of a 
0-4 per cent. solution (= 100 milligrams) of pure inverted sugar. 
The end of the reaction can be easily and accurately observed by the 
disappearance of the blue colour, and the liquid is then quite clear, 
not yellow, as is the case with Fehling’s solution. In presence of 
cane-sugar, slightly smaller quantities of the inverted sugar solution 
are required. In the case of cane-sugar solutions very poor in 
inverted sugar, a copper solution containing one-fifth of the above 
quantity of copper sulphate is employed; this dilute solution has 
hardly any action on pure cane-sugar. The weight of the cuprous 
oxide precipitated by various quantities of inverted sugar, in presence 
and in absence of cane-sugar, is given in tables. F. 8S. K. 


Detection of Benzoic Acid in Foods. By E. Mouter (Bull. Soc. 
Chim. [3], 3, 414—416).—The author employs the reaction of hydrogen 
sulphide on an ammoniacal solution of dinitrobenzoic acid (1 : 3: 5), 
which determines the formation of reddish-brown ammonium 
diamidobenzoate [1:3:5]. Im the case of beer, 100 c.c. is 
rendered alkaline by sodium hydroxide, and evaporated to a paste, 
which, after acidifying with hydrochloric acid, is mixed with sand 
and extracted with ether (20 ¢.c.). After evaporation of the ether, 
the residual extractive is sprinkled with sulphuric acid (2 c.c.), 
heated at 210°, and a few decigrams of sodium nitrate are added, the 
clear liquid formed is poured into ammonia-water, and a drop of 
ammonium hydrosulphide added, when a reddish-ltown coloration 
will indicate benzoic acid if present. A few tenths of a milligram of 
benzoic acid may be thus detected. T. G. N. 


SEE 


1032 ABSTRACTS OF CHEMICAL PAPERS. 


Occurrence and Detection of Indigo-red in Urine. By O. 
Rosenpacu (Zeit. anal. Chem., 29, 240; from Berlin klin. Wochensch., 
1889, 13, 17, 22, 23).—Certain pathological urines, when oxidised by 
nitric acid, yield a deep burgundy-red to blue-red colour, which, by 
further action of nitric acid, passes into yellow. To the fresh urine, 
decolorised by lead acetate, filtered, and heated to boiling, nitric acid 
is added drop by drop until the purple colour is produced ; the heating 
is then stopped, and ammonia added to alkaline reaction, whereon the 
red colouring matter is precipitated in animpure state. It is collected, 
washed with ammonia, dilute hydrochloric acid, and water, then 
dissolved in boiling alcohol. The solution deposits indigo-blue on 
cooling. The filtrate is purified from a brownish substance by 
alcoholic lead acetate, and most of the alcohol distilled off. The 
residue is mixed with much water, when a dark-brown powder 
separates, which, after crystallisation from ether or chloroform, 
shows the reactions of indirubin. A small specimen of the urine may 
be tested by adding nitric acid while boiling, then cooling, super- 
saturating with ammonia, and shaking with ether. A purple colora- 
tion of the ether shows the presence of indirubin. Urines which 
contain the chromogen of indigo-red give a more or less pronounced 
violet colour with Jaffé’s indican test. M. J. S. 


Analysis of Resins and Balsams. By M. Bampercer (Monatsh., 
1l, 84—86).—The author has examined a number of resins and 
balsams in order to determine their methyl-number, and has made 
use of the method and apparatus described by Benedikt and Griissner 
(this vol., p. 299). The results are given in tabular form; and it 
appears that a large proportion of the substances investigated contain 
no methoxyl. Of those which do, the most important are given with 
their methyl-numbers in the following list :—Gum ammoniacun, 11; 
asafootida, 18 ; gum benzoin, 13°3—30; dragons’ blood, 33°8 ; guaiacum 
resin, 84; myrrh, 13°2; olibanum, 5°3; balsam of Peru, 14°4; 
tolu balsam, 46°8 ; acaroid resin, 26°4—32°7. G. T. M. 


A Cyanogen Reaction of Proteids. By J. Gnuzpa (Proc. Roy. 
Soc., 47, 202—210).—The author modifies the “ biuret reaction” 
(rose-red colour produced by biuret, peptones, and albumoses, on 
treatment with a solution of copper sulphate and a caustic alkali) 
in so far as he employs a solution of ammonia instead of the usual 
solution of caustic alkali, which may, however, afterwards be added. 
He finds that copper sulphate and ammonia added to albumin give a 
blue solution which becomes violet on addition of potash ; peptones 
or albumoses treated with the first reagents give a violet solution 
which is turned red by potash. An ammoniacal solution of a nickel 
salt gives somewhat similar colour reactions. Various organic sub- 
stances ultimately produced from proteids were tested in the same 
way, and from the results of his experiments, the author concludes 
that the colour reaction with copper sulphate and an alkali is a 
cyanogen reaction, the difference in the colours obtained being 
attributable to different modes of combination of the a 

J. W. 
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Concentration of the Sun’s Rays for Chemical Reactions. 
By J. W. Britut (Ber., 23, 1462).—Th» author has found a con- 
cave mirror very useful in starting and carrying out chemical re- 
actions by the aid of sunlight. F. 8. K, 


Refractive Powers of Salts in Solution. By E. Doumrr 
(Compt. rend., 110, 957—958).—The refractive powers of salts in 
solution are not constant, but in some cases increase with the 
concentration, in others decrease, the variations being especially 
marked in the case of dilute solutions. In comparing the refrac- 
tive powers of different salts it is therefore essential that the 
conditions should be strictly comparable. The author finds that 
his laws of the molecular refractive powers (this vol., p. 433) hold 
good only when the state of dilution is such that the density of the 
salt in the solution, with respect to hydrogen, is equal to the mole- 
cular weight of the salt. By density of the salt is meant the 
weight of salt contained in a unit volume of the solution. 

The different results obtained by Walter are due to the fact 
that this condition of concentration of the solution was not fulfilled, 
and also that Walter’s refractive powers are given by the expression 
nm — No 


, n being the index of refraction of the solution mp, that 


of water, and p the weight of the anhydrous salt contained in 100 


grams of the solution, whilst the author’s refractive powers are 
ee 
—, where n and n, have the 


calculated from the expression — 


same significance as before, but d is the weight of the salt con- 
tained in a unit volume of the solution. For the same salt, d and 
p may be regarded as proportional, but this does not by any means 
hold between different salts. C. H. B. 


Determination of the Molecular Refraction of Solid 
Chemical Compounds in their Solutions. By F. Scniirr (Zeit. 
physikal. Chem., 5, 349--373).—The present paper deals with the ex- 
amination of solutions of sodium chloride in water. The refractive 
indices for the potassium (red), sodium, lithium, thallium, and 
hydrogen, a, B, and y lines, and the densities of solutions varying 
from 0:1 to 25 per cent. in concentration were determined with the 
greatest possible accuracy. From these the specific refraction was 
calculated by means of each of the three formule (n — 1)d (Dale 
and Gladstone), (n* — 1)/(n? + 2)d- (Lorentz and Lorenz), and 
(n? — 1)/(n? + w)d (Ketteler). The object was to ascertain with 
what accuracy the specific refraction of a concentrated salt solution 
might be determined from that of mixtures of the same with water, 
to determine the specific refraction of sodium chloride from that of 
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its solution, and to compare the value thus obtained with that ob- 
served with the solid salt itself; and to decide with what degree of 
accuracy the refractive index of any given salt solution may be cal- 
culated from the percentage composition and density, if the refractive 
indices of water and of a more concentrated solution are already 
known. 

In the above calculations it is assumed that if p be the percentage 
of salt in the solution, R’ the specific refraction of the solution, R 
that of sodium chloride, and R’’ that of water, 


100R’ = pR + (100 — p)R". 


It is then found that of the formule used to express the specific 
refractions of sodium chloride and its solutions, that of Ketteler gives 
the best results. Using this formula, the specific refraction of a con- 
centrated salt solution may be calculated from that of any other 
solution containing more than 1 per cent. salt to within ;,,,. The 
specific refraction of sodium chloride calculated from that of any of 
its solutions containing more than 1 per cent. salt will be found to 
vary only ;}; in amount. The value thus obtained can therefore be 
used for the calculation of the molecular refraction ; it is not, how- 
ever, identical with that obtained for sodium chloride by direct deter- 
minatiou. With the above value, the refractive indices of salt solutions 
of any concentration can also be calculated from those of a more 
concentrated solution and of water, the agreement between the 
numbers thus calculated and those observed being to within five units 
of the fifth decimal place. H. C. 


Dispersive Power of Carbon Compounds. Alcohols of the 
Fatty Series. By P. Barpier and L. Roux (Compt. rend., 110, 
1071—1074, compare Abstr., 1889, 805).—The following results 
were obtained :— 

: A. R. 
Methyl alcohol .......... ; 13244 0318 
Ethyl! alcohol ; 13522 0°358 
Propy] alcohol. , ; 13733 0381 
Butyl alcohol j 1°3892 0°398 
Amy] alcohol* —- 0°415 
Hexyl alcohol* .......... — 0°422 
Hepty! alcohol ; 14105 0°430 
Octyl alcohol ; 14179 0°437 


Isopropy] alcohol , 1:3661 0-380 
Secondary butyl alcohol... ; 1:3852 0°396 
Diethyl carbinol - ; 1°3976 0°407 
B-hexyl] alcohol ; 14053 0°4215 
Secondary heptyl alcohol*. — 0°428 
Secondary octyl alcohol... ’ 1°4158 0°4355 


Isobutyl alcohol ‘ 13827 0394 
Isoamyl alcohol . 1°3940 0°406 


* These values of B were obtained by interpolation. 
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A. B. 
Allyl alcohol 1-4061 0°5385 
Diallyl carbinol 1°4281 0°614 


In the alcohols of the ethyl! series, the. dispersive powers are con- 
tinuous functions of the molecular weights, and increase with the 
molecular weight, a result the reverse of that obtained with com- 
pounds of the benzene series. Primary and secondary aleohols have 
practically the same dispersive powers, but in the: case of the iso- 
primary alcohols the values are slightly lower than for the corre- 
sponding normal primary compounds. The elimination of hydrogen 
results in a considerable increase in the. dispersive power. 


C. H. B. 


Seat of the Variation of Electromotive Force with Tem- 
perature. By A.Gocket (Ann. Phys. Chem. [2], 40, 450—463).—The 
author takes four cells and places them at the corners of a rectangle, 
and then joins them up as: required along the sides of the rectangle 
by means of siphons. The cells at one pair of adjacent corners con- 
tain, eg., a solution of zinc sulphate with zine electrodes, the other 
pair containing copper sulphate solution and copper electrodes. This 
arrangement thus gives two Daniell cells, one of which can be warmed 
in a water-bath whilst the other remains cold ; the necessary connec- 
tions are made with the siphons. By suitable combination, the 
temperature coefficients of the different contacts may be determined, 
and from these the author calculates by summation the temperature 
coefficient of the whole galvanic element. The: agreement between 
direct experiment and calculation is fairly satisfactory. J. W. 


New Method and Department of Chemical Research. By 
G. Gore (Phil. Mag. [5], 29, 401—427).—The author in this paper 
gives the results of his investigation on the. change of electromotive 
force of a zinc-platinum element brought about by changing the con- 
centration of the solutions of different substances in which the metals 
are immersed. The method employed was that of the “ voltaic 
balance ” (compare Abstr., 1889, 665), which is much more delicate 
than the thermopile method he formerly used. Increased concentra- 
tion is usually accompanied’ by increased electromotive force, and 
chemically analogous substances give curves which: show a general 
similarity to each other, but which are still perfectly characteristic 
of the different compounds. The effect of change of temperature at 
one and at both metals was also studied. The experimental results 
are given in the form of numerous curves, and a theoretical discassion 
follows. J. W. 


Fall of Potential at the Cathode in Geissler’s Tubes. By E. 
Warpoure (Ann. Phys. Chem. [2], 40, 1—17).—This paper is a con- 
tinuation of a former communication on the same subject (Ann. Phys. 
Chem. [2], 31, 545). 

’ The author had observed that whilst in a Geissler’s tube filled with 

slightly moist nitrogen the difference of potential between the cathode 

and a point in the extreme visible limit of the negative glow remained 
4a2 
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constant, yet when the nitrogen was quite dry, a considerable increase 
of fall took place as the current passed. This he now attributes to 
the presence of minute quantities of oxygen in the nitrogen, and 
shows in the present communication how these traces may be removed. 
Sodium had previously been used for this purpose, but a difficulty 
was experienced in obtaining this metal in a state of sufficient purity. 
The author liberates his sodium within the closed tube in the 
“nascent” state by electrolysis through the glass, a portion of the 
tube being immersed in half per cent. sodium amalgam connected 
with the negative pole of a battery and heated to 300°, the cathode 
of the tube being connected with the positive pole. When the last 
trace of oxygen has been removed a deep-yellow light appears in the 
part of the tube in which the sodium is liberated. Nitrogen at 
2°3 mm. pressure was freed from oxygen in 20 minutes, with a eurrent 
from three Bunsen cells connected with an induction coil capable of 
giving a 25 mm. spark in air, and making 390 contacts a minute. 
The excess of sodium was afterwards distilled into a remote portion 
of the tube. From his experiments the author gets the following 
mean numbers for the fall at the cathode in volts :—Platinum cathode: 
in nitrogen, 232; in hydrogen, 300. Magnesium cathode : in nitrogen, 
207 ; in hydrogen, 168. 

Variations of a few per cent. still remain, but the author is of 
opinion that in perfectly pure gases the fall is independent of the 
current strength and of the pressure, being determined only by the 
chemical nature of the gas and of the cathode, and by the physical 
condition of the latter. 5 . W. 


Surface-tension of Polarised Mercury. By F. Pascnen (Ann. 
Phys. Chem. [2], 40, 36—52).—In continuation of a previous paper 
(this vol.,p. 552), the author now investigates the effect of concentra- 
tion of the electrolytic solution, and seeks to test Pellat’s relation 
between the maximum of surface-tension and the point where electro- 
lysis begins. For sulphuric and nitric acids, he finds that the maximum 
increases with increasing concentration, whilst the E.M.F. for incipient 
electrolysis diminishes. It thus happens that for a definite mean con- 
centration the two values become equal, so that it is only for this 
concentration that Pellat’s relation holds good. The fall beyond 
the maximum depends on the relative values of the E.M.F. for 
maximum surface-tension and for electrolysis. There is little or no 
fall for strong solutions of the above acids, when the E.M.F. for 
electrolysis is far below the maximum. 

Other electrolytes investigated were solutions of nitric acid, ferrous 
sulphate, potassium hydroxide, potassium iodide, and mercuric cyanide. 
Nitric acid and ferrous sulphate behave very similarly to hydrochloric 
acid. The point for electrolysis is affected by the nature of the 
solvent (water, ethyl alcohol, amyl alcohol). A strong solution of 
potassium cyanide behaves abnormally, giving a deflection of the 
meniscus in a direction opposite to that when other electrolytes are 
employed. Experiments with electrometers containing Wood’s metal 
instead of mercury led to identical results. J. W. 
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Passage of Electricity through Hot Gases. By J. J. THomson 
(Phil. Mag. [5], 29, 358—366, and 441—449).—The gases to be 
examined were contained in a platinum tube, into which the insulated 
terminals dipped. The tube was wrapped round with asbestos tape, 
placed in an outer iron tube, and the whole arrangement then put 
into a muffle furnace, heated by a gas-air blast. The electrodes were 
placed in circuit with a battery and a galvanometer of 4000 ohms 
resistance. When the gas had attained the temperature required, a 
reading of the galvanometer was made, the current reversed, and the 
opposite deflection observed. 

Great differences were found in the behaviour of gases at a yellow 
heat. Air, nitrogen, sulphur, mercury, ammonia, steam, hydrogen 
sulphide, carbonic anhydride, nitric and sulphuric acids—all gave 
extremely small deflections ; whereas bromine, iodine, hydrogen iodide, 
hydrogen chloride, and the vapour of several haloid salts, conducted 
well. To volatilise more refractory substances, such as silver and tin, 
the oxyhydrogen blowpipe was employed, the substances being con- 
tained in a hole made in a ganister brick. Mercury, thallium, and 
tin did not seem to conduct; but the vapours of the other metals, such 
as lead, aluminium, and magnesium, conducted much better than air, 
sodium and potassium being specially good conductors. 

Whenever a gas became a good conductor on being heated, the 
author was able to detect dissociation by purely chemical means. All 
substances, however, which dissociate on heating do not necessarily 
conduct: ammonia and steam, for example. Conduction is only observed 
when the products of dissociation are atoms or unsaturated groups. 
The very slight conductivity in the case of air, &c., is probably due 
to convection of particles from the negative to the positive pole. 
Ohm’s law seems to be approximately obeyed in the case of gases 
that conduct well. Cold metals are not capable of taking up elec- 
tricity from hot gases, for no current is observed until both electrodes 
are red-hot. The nuture of the electrodes seems to have no effect on 
the class of good conductors, neither does alteration of their relative 
size. No polarisation could be deteeted. Unsaturated gases, like NO 
and QO, behaved exactly like air. J. W. 


Electrical Conductivity of Fused and Solid Salts. By L. 
Graztz (Ann. Phys. Chem. [2], 40, 18—35).—The author placed a 
quantity of the salt to be investigated in a small porcelain crucible, 
the lid of which contained four openings for the reception of the 
wires leading to the electrodes, and those of the thermo-element used 
to measure the temperature. The crucible was placed in a lurge sand- 
bath, and precautions taken that the conducting wires should be kept 
hot, so as to prevent solidification of the fused salt on the electrodes 
and on the junction. The bath was heated to considerably above the 
temperature of fusion of the salt, and then allowed slowly to cool, 
simultaneous determination of the temperature and the conductivity 
being made from time to time. The melting point was determined 
by a separate experiment. Tables are given for the conductivity 
of the following substances: the chlorides, bromides, and iodides of 
cadmium and zinc, lead chloride, lead iodide, potassium nitrate, 
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cuprous chloride, stannous chloride, and antimonious chloride. The 
results obtained serve to show that there is in no case a sudden change 
of conductivity at the melting point, as Foussereau {Cempt. rend., 98, 
1325) asserted. In conclusion, the author discusses at some length 
the theoretical aspect of the question, particularly in connection with 
dissociation. J. W. 


Conductivity of the substituted Succinic and Glutaric Acids. 
By C. A. Biscnorr and P. WaLpen (Ber., 23, 1950—1958).—The authors 
have continued their investigation of the conductivity of the substi- 
tuted succinic acids (this vol., p. 745; see also Bethmann, Zeit. phys. 
Chem., 5, 385), with the results given in the following table, in which 
K represents 100 times the dissociation constant :— 


Substance. Melting point. K, 


Trimethylsuccinic acid. . wowevccevecces 105° 00054 
h-Propyldimethy lewccinic acid .....eseececeees 51—53 0 °0054 
h-Ethyldimethylsucciniec acid . coeccccces 62 0 °0057 
H-Ethyldimethylsuccinic SE cidanvinsiiastene 105 0 -0059 
H-Propyldimethylsuccinic acid... .... 6. wees eee 101—102 0°0059 
Benzyldimethylsuccinic acid..........+0see+0+ 0 -0059 
Succinic acid .4.ceeessceccecsccccecewsseees . 0 00665 
(Ostwald) 
Asymmetrical dimethylsuccinic acid .........+- 0 -0080 
Ethylsuccinic acid .......ecccccececcceccoecs 0 °0083 
Methylsuccinic acid ... 6... cece ee cece cece ees . 0 -0086 
Benzylsuccinic acid ..... 6... cece eeeewe ce eees 0 00905 
Antidimethylsuccinic acid........ee eee eeeeee 0°0122 
Paradimethylsuccinic acid... .... 6.00 eee ee ence 0°0190 
Mesoethylmethylsuccinic acid ..........-e000- 0°0201 
Paraethylmethylsuccimic acid..... 2... eee eens ‘ 0 -0206 
Parabenzylmethylsuccinic acid........+. e008 —16 00219 
Paradiethylsuccinic acid . Pererere Teter 2 0 0245 
Mesobenzylmethylsuccinic ‘acid... +. 0 °0247 
Parabenzylethylsuccinic acid. ... 2.0. eeee cece ee : 0 -0262 
Tetramethylsuccinic acid ...... 2. eee ee eeeeee 0 °0314 
Antidiethylsuccinic acid .......cceeeeeeeeeecs 0 -0343 
Mesobenzylethylsuccinic acid ........eeeeeeeee 0°0414 


It will be seen that the trisubstituted succinic acids have the least 
conductivity, and also differ least among themselves. 

Similar measurements have also been made with several of the 
substituted glutaric acids. As has been previously pointed out, the 
compounds described above as trisubstituted succinic acids may 
possibly be in reality disubstituted glutaric acids. They are there- 
fore also included in the following table :— 
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Substance. Melting point. K. 
Trimethylglutaric acid. ....0. :esececeseeeeees 97° 0*00352 
Glutaric acid... Prererererereree 97°5 0 00475 
a-Symmetrical ‘dimethylglutaric ACID ..seeeeee-) 126—127 0 0053 
B- 9» cesccccece| 102—103 0-0055 
Dimothyighutaric acid .-.0.0sececsececccesese 99—101 0 0054 
Trimethylsuccinic acid ..ccccceceececeesecece 105 0°0054 
a-Methylglutaric acid .......seceeeeeeeceeere 76 » 0°0054 
h-Propyldimethylsuccinic acid = mesopropyl- 
methylglutaric acid..... ese ccccees eeeee cece 51—53 0°0054 
a-Syrmmetrical diethylglutaric acid ........ 113—114 0° 0055 
h-Ethyldimethylsuccinic acid = ‘mesoeth ylmethy- 
glutaric acid.. cc cccces 62 0 0057 
H- ~Bthyldimethylsuccinic acid = : paraethylmethy]- 
glutaric acid.. eee reer 105 0 :0059 
H-Propyldimeth: ylsuccinic acid = parapropyl- 
methylglutaric acid.......+seceeevesece 101—102 0 :0059 
Or ‘acid = " benzylmethyl- 
glutaric acid.......esccccesccccccccceccecs 128—130 . 0 -0059 


The differences in this case are too small to allow of the deduction 
of any conclusions concerning the constitution of the different acids. 


H. G. C. 


Conductivities of the Ammonium and Aniline Salts of the 
Hydroxybenzoic Acids. By D. BrrrueLtor (Compt. rend., U0, 
1066—1069).—The conductivity of mixtures of phenol and ammonia 
is considerably greater than the mean calculated conductivity, the 
difference being at a maximum with equal equivalents of phenol and 
the alkali. This also holds good for mixtures of benzoic acid with 
ammonia. The conductivity of ammonium benzoate when the buse 
and acid are present in equivalent proportions, or where the benzoic 
acid is in excess, is greater than that of sodium benzoate. 

In the case of orthohydroxybenzoic acid and ammonia in different 
proportions, the conductivities are always considerably less than the 
calculated values, but with the meta- and para-hydroxybenzoic acids 
the results are of the same kind and same order of magnitude as 
with benzoic acid. Notwithstanding the great differences between 
the conductivities of the three acids, the conductivities of mixtures of 
the acids with an equivalent quantity of ammonium are practically 
identical. A similar result was obtained previously with the sodium 
salts, the conductivity of which is somewhat lower. With ortho- 
hydroxybenzoic acid the maximum difference between the observed 
and calculated conductivities is given by a mixture of equal equiva- 
lents of the acid and the base; in the case of the meta- and para- 
acids the difference increases with the addition of a second equivalent 
of ammonia. A strictly analogous result was obtained with the 
sodium salts. 

The observed conductivities of mixtures of aniline and benzoic acid 
are practically identical with the calculated values, and it follows that 
the aniline benzoate is completely dissociated in the solutions With 
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orthohydroxybenzoic acid and aniline, the observed values are 
decidedly less than the calculated, and there is evidently considerable 
combination; with the meta- and para-acids, the results are almost 
the same as with benzoic acid, and there is yery little combination. 
The observed values are slightly less than the calculated for the meta- 
acid, and slightly greater for the para-acid. C. H. B. 


Electrolysis of Aluminium Fluoride in Igneous Fusion. 
By A. Miner, (Compt. rend., 110, 1190—1193).—Aluminium sodium 
chloride, even when mixed with excess of sodium chloride, is too 
volatile to be used economically as an electrolyte. A mixture of 
4) parts of aluminium sodium fluoride with 60 parts of sodium 
chloride is practically non-volatile below 1100°, and is sufficiently 
fluid at 800°. Electrolysis with carbon electrodes follows the 
ordinary laws of electrolyis of solutions. The composition of the 
electrolyte can be kept constant by repeatedly adding aluminium 
fluoride, but as this involves the loss of a quantity of fluorine 
equivalent to the aluminiam deposited, a mixture of fluoride and 
oxide corresponding to the oxyfluoride, Al,O;.-Al,F,, is used. The 
electrolytic cell is a cubical steel vessel, and in order to prevent 
corrosion, 5 per cent. of the current of the cathode is diverted by 
means of a resistance, and thus the internal surface of the cell is 
kept coated with a very thin layer of aluminium. 

in one experiment with four cells, the temperature of the fused 
salt being 1100°, and the duration of the experiment 21 hours, the 
constants for a single cell were: difference of potential, 5-75 volts; 
intensity, 1500 amperes; E.M.F. of decomposition, 2 volts ; resistance 
of electrolyte, 00025 ohm, and weight of metal deposited 5250 
grams. C. H. B. 


Determination of the Heat of Vaporisation by Means of the 
Steam Calorimeter. By K. Wirtz (Ann. Phys. Chem. [2], 40, 
438—449).—With the steam calorimeter of Bunsen and Joly, the 
author finds it is easy to determine with considerable accuracy the 
heat of vaporisation of liquids boiling below 100°. The vessel in 
which the liquid is contained is a test tube 23 mm. wide and 
75-mm, long, surrounded by a loosely-fitting glass jacket 55 mm. 
long. This test tube is placed in the platinum basket, and the in- 
crease of weight noted on immersing it in steam. A second experi- 
ment is then made with the same apparatus, plus a weighed quantity 
of liquid. From the two weighings the quantity of steam condensed 
owing to the vaporisation of the liquid can easily be obtained. For 
precaations against spurting and overheating, the original paper 
must be consulted. The results of the author’s experiments agree 
~very well with those of Regnault, Andrews, and others. J. W. 


Heat of Formation of Uric Acid and Alkaline Urates. By 
C. Matianon (Compt. rend., 110, 1267—1270).—Heat of combustion 
of 1 gram of uric acid in the calorimetric bomb, 2,754 Cal. ; molecular 
heat of combustion at constant volume, 462°7 Cal., at constant 
-pressure, 461°4 Cal.; heat of formation, +148°1 Cal. 
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Potassium Urates——Heat of dissolution of the bibasic urate in 
dilute potassram hydroxide, —6°0 Cal., C;H,N,O; sol + 2KOH sol. = 
C;H,N,O;,K, solid +2H,O develops +37°5 Cal. Heat of formation 
of the bibasic urate, + 256°2 Cal. 

Heat of dissolution of the monobasic urate, —8°4 Cal.; heat of 
neutralisation of solid uric acid by the first equivalent of solid 
potassium hydroxide, + 23°9 Cal. ; heat of formation, + 207°0 Cal. 

Heat of neutralisation of the solid monobasic urate by a second 
equivalent of solid potassium hydroxide, + 13°9 Cal. ; heat of neutrali- 
sation of the dissolved salt by dissolved potash, +4°6 Cal. It follows 
from the thermochemical results that the second acid function of 
uric acid is of a phenolic rather than an acidic character. 

Sodium Urates.—Heat of dissolution of the hydrated bibasic urate, 
C;H,N,O;Na2,H.O, im dilute sodium hydroxide solution, —1°4 Cal. 
Heat of neutralisation of uric acid by two equivalents of sodium 
hydroxide in solution, +62 Cal., in the solid state, +27°2 Cal. Heat 
of formation of the hydrated bibasic urate, +310°9 Cal.; of the an- 
hydrous salt, + 240°5 Cal. 

Heat of dissolution of the monobasic urate dried at 100° 


C;H,N,O;Na,3H,0, —8'8 Cal. ; 


heat of neutralisation of solid uric acid by one equivalent of solid 
sodium hydroxide, with formation of the hydrated salt, +217 Cal. ; 
heat of formation, 237°6 Cal.; heat of formation of the anhydrous 
salt, 198°5 Cal. It follows from these results that uric acid should 
decompose sodium and potassium phosphates with formation of the 
monobasic phosphates, and this is found to be the case. Heat of 
neutralisation of the dissolved monobasic urate with formation of the 
dissolved bibasic salt —5°7 Cal.; heat of neutralisation in the solid 
state, +10 Cal. 

Ammonium Urate.—Molecular heat of combustion of the monobasic 
salt, +530 Cal.; heat of formation, +183 Cal.; heat of combination 
of gaseous ammonia with solid uric acid, +22°7 Cal. The bibasic 
salt could not be obtained. 

Uric acid has only one truly acid function; the bibasic urates are 
analogous to the phenolates and the tribasic phosphates. 

H. B. 


Heat of Transformation of Isomeric Inosites. By Bertuetor 
(Compt. rend., 110, 1244—1246).—The heat of solution of dextro- 
gyrate inosite at 17°9° is —2°05 Cal., and that of levogyrate inosite 
—2°03 Cal. The two numbers may therefore be taken as identical, 
and the mean is —2°04 Cal. No thermal disturbance is observed 
when the two solutions are mixed. 

Heat of dissolution of racemic inosite, —3°87 Cal., or —7°74 Cal. for 
the double molecule ; it follows that the heat of combination of the 
two optically active inosites is +3°66 Cal. Inactive nonracemic 
inosite from walnuts has a heat of dissolution —3°38 Cal. These 
numbers are of the same order of magnitude as in the case of the 
tartaric acids, C. H. B. 
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Specific Gravity, Specific Heat, and Heat of Dissolution of 
supersaturated Salt-solutions. By K. Binpet (Ann. Phys. Chem., 
[2], 40, 870—398).—This research comprehends solutions of 
magnesium sulphate, potassium chlorate, lead nitrate, sodium acetate, 
ammonium and potassiumalums. With regard to the specific gravity 
of concentrated and supersaturated solutions of the above substances, 
the author finds that the numbers obtained are in fair agreement with 
those calculated from Valson and Bender’s “moduli.” By adopting 
E. Wiedemann’s mode of treating the properties of solutions, he 
comes to the conclusion that “the specific gravity of the salt in 
solution is the greater, the more concentrated the solutions are.” 
In a similar way he finds that the specific heat of the salt in solution 
diminishes with increasing concentration. The experimental results 
are expressed in numerous tables and curves. J. W. 


Determination of Vapour Density. By ©. Scuatt (Ber., 23, 
1701—1705).—In the apparatus described in the author’s previous 
paper (this vol., p. 681), toluene, aniline, and phenanthrene may be 
employed as heating liquids. To employ sulphur, a double Bunsen 
burner must be employed, and a small beaker, 9 c.m. in height, the 
bottom of which has an area of about12sq.c.m. The heating flask B. 
(see fig. loc. cit.) must then have a capacity of 22—23 c.c. In this 
manner the vapour density of substances boiling up to 450° can be 
determined. Under diminished pressure, the vapour density of sub- 
stances boiling as high as 500° can be determined with a heating 
bath of 360°. 

To obtain accurate results, the following precautions should be 
used: commercial sodium carbonate may be employed, but should 
be ignited and allowed to remain’ over sulphuric acid before being 
used, and the acid may be saturated by previously throwing into it a 
few grains of the carbonate. The indiarubber connections should be 
smeared inside and out with vaseline, and covered with gypsum or 
asbestos. The manometer tube in the author’s experiments had a 
diameter of 2°6 mm., but a width of 4 mm. is not too large. 

If the bulb be of 100 c.c. capacity, the quantity of substance taken 
should be at least 0°04 gram; with a bulk of 22°23 c.m., at least 
0:01 gram. The errors are not greater than in the ordinary simpler 
methods of vapour density determination. 

To carry out the determination in an indifferent gas, mercury 
purified by V. and R. Meyer’s method is employed, and pure car- 
bonic anhydride passed into the apparatus by means of an entrance 
tube at e. (see Fig., loc. cit.), and the substance, enclosed in a glass 
tube, then introduced into the caoutchouc tube e. For determining 
the vapour density under diminished pressure, the caoutchouc tube e, 
must consist of thick-walled pump tubing, and the heating-flask should 
not be too thin walled. If the latter has a capacity of 100 c.c., and 
the pressure be 30 mm., the quantity of substance taken should be 
about 0°0030 gram, if the density of the substance is nearly the 
same as that of air; this must be increased, however, as the density of 
the vapour increases ; thus for a compound having a vapour density of 
about 11 (corr. = 1) the quantity should be about 0:03 gram. For 
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the reduction of the pressure, an ordinary water pump may be 
employed. 

The results obtained with sulphur do not show any grounds 
for assuming the existence of the molecule S,, and are thus in agree- 
ment with Biltz’s results (Abstr., 1888, 1028). On the other hand, 
the density in diphenylamine vapour agrees fairly well with the 
molecular formula §,, previously deduced by Beckmann (this vol., 
p. 447) from the rise in the boiling point of its solutions. 

H. G. C. 

Laws of Molecular Volumes and of Boiling Points. By 
C. M. Gutppere (Zeit. physikal. Chem., 5, 374—382).—The molecular 
volumes of liquids are ordinarily compared at their boiling points, 
that is, at temperatures corresponding with equal vapour-pressures. 
For obvious reasons this comparison should be made under strictly 
comparable conditions; and this would only be the case when pres- 
sure, volume, and temperature were expressed in terms of their 
critical values. That certain regularities in the molecular volumes at 
the boiling points have in spite of this been discovered, is explained 
on comparing the values of T (the absolute boiling point) with those 
of T,, the absolute critical temperature, in those cases in which these 
two constants are known. The ratio T/T, is found to be not abso- 
lutely constant, but in all cases the value obtained approximates to 
2/3. Hence it follows that qualities like the molecular volumes which 
only alter slowly with the temperature, are practically comparable at 
the boiling points. 

Since the critical pressure of liquids is generally very much greater 
than that of the atmosphere, Gay-Lussac’s and Boyle’s laws may be 
looked on as applicable at the boiling point. If V is the volume of 
the saturated vapour, then pV = BT/m, or mV = BT/p. Here B/p 
would be a constant quantity which by a suitable choice of units 
might be made equal to unity, in which case the absolute boiling 
point would obviously be a measure for the molecular volume of a 
saturated vapour under a pressure of 1 atmosphere. H. C. 


Improvements in the Apparatus for Crystallising at a Low 
Temperature and in absence of Moisture and Air. By J. W. 
Briut (Ber., 23, 1460—1461).—The improvements relate to the 
apparatus previously described (Abstr., 1889, 464). Instead of 
making an air-tight joint between the glass receiver (B) and the 
shallow bell-jar cover by means of an indiarubber ring, the edges of 
both are ground and greased, those of the receiver being turned 
slightly inwards at the top so that the greased surface forms a slight 
angle with the vertical. Instead of a platinum cone a marble is 
placed in the funnel-shaped portion of the receiver (B); it is then 
possible to apply greater pressure to the crystalline mass remaining 
in the receiver. The vessel containing the freezing mixture is 
wrapped round with flannel and covered with a felt plate. 

The author finds that a marble placed in a funnel instead of a per- 
forated plate, without either paper or cloth, forms a very good filter 
even for substances in a moderately fine state of division. 


F. S. K. - 
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Constitution of Solutions. By F. Rijporrr (Ber., 23, 1846— 
1851; compare Abstr., 1888, 342, 889, and 1889, 98)—The previous 
researches of the author on the diffusion of double salts, have led him 
to divide them into two classes ; the members of the first behave like 
a mixture of two simple salts, whilst those of the second act as 
definite chemical compounds. The object of the present research was 
to determine whether two salts, which do not react, behave towards 
each other when in solution in a manner at all comparable with a 
mixture of two indifferent gases. It is assumed that ifthe salts exert 
any mutual action, their combined effect on the solvent will be less 
than the sum of the influence of each separately. The method 
adopted consisted in determining the freezing point of various solu- 
tions. The following salts were investigated; the value t/g repre- 
sents the constant depression of the freezing point caused by g parts 
of substance dissolved in 100 parts of water; the numbers are in all 
cases the mean of several experiments :— 

t/9. 
Ammonium chloride........... seers 0°655 
‘ sulphate .......... tonne 
Potassium chloride. ........-...... . 
Sodium | << 


The observed freezing point of mixtures. of any two of these salts 
agreed very closely with the calculated numbers, showing that no 
interaction takes place. On the other hand, the freezing point of 


solutions of substances which form double salts, such as mixtures of 
mercuric cyanide and potassium cyanide; cupric chloride and am- 
monium chloride ; alaminium sulphate and ammonium sulphate, &c., 
was always lower than that of the separate solutions. J.B. T 


Solid Solutions and Molecular-Weight Determinations of 
Solid Substances. By J. H. Van’r Horr (Zeit. physikal. Chem., 5, 
322—339).—The well-known laws of the reduction of the freezing 
points of solutions by dissolved substances have now been satisfac- 
torily established for 18 different solvents. The investigation of 
this subject has, however, brought to light a number of exceptions to 
the general laws which as yet remain unexplained. Many of these 
the author assumes to be due to the fact that in certain cases the sub- 
stance which separates out on freezing is not the pure solvent, but a 
solid solution of the dissolved substance in the solvent. The pro- 
perties of solid solutions are, therefore, discussed in order to ascertain 
what the effect of this behaviour would be. 

As instances of solid solutions, we have isomorphous mixtures and 
mixed crystals, amorphous solutions, as in the case of the glasses and 
certain minerals; and then such cases as the solution of hydrogen by 
palladium and other metals. In solid solutions, diffusion can appa- 
rently take place as in liquid solutions. Spring has shown that 
double decomposition takes place between solids under pressure, and 
this decomposition must be preceded by diffusion. Glass behaves as 
an electrolyte, in which case diffusion of ions takes place through the 
mass.. It is also known that carbon has the power of diffusing 
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through iron and porcelain. We may therefore assume that in solid 
solations we have osmotic pressure, as in liquid solutions ; and, if this 
is of kinetic origin, the laws applying to the latter will also apply to 
the former case. Hence the gaseous laws should be applicable to 
dilute solid solutions ; and if this be the case the osmotic pressure will 
be proportional to the concentration. In the case of the absorption of 
hydrogen by palladium this seems to be so. Up to a certain point, 
hydrogen is absorbed under a constant pressure of 225 mm. until 
600 parts by volume have been taken up, corresponding with the 
formation of Pd,H; but above this point the hydrogen absorbed is 
proportional to the pressure, as is seen by the following numbers :— 


Massive palladium. Spongy palladium. 


P. P/v — 600. ' P/v — 600. 


809 1428 
743 909 
700 598 
672 454 
642 353 


The analogy between liquid and solid solutions would, further, lead 
to the conclusion, that the vapour-pressure of a solid would be re- 
duced on its taking any other substance into solution. This view is 
supported by the fact that many isomorphous mixtures are more 
stable, and do not so readily undergo efflorescence as either of their 
constituents. This reduction of the vapour-pressure of a solid by the 
introduction of foreign material is of importance in considering the 
effect which the separation of a solid solution in place of the pure 
solvent has on the lowering of the freezing point. For, since. the 
freezing point of a solution is the point at which the vapour-pressure 
of, the solution and of the separating solid is the same, the smaller 
the vapour-pressure of the solid the higher will be the melting or 
freezing point of the solution. Hence the separation of a solid solu- 
tion from a solvent in place of the pure solvent would make the 
freezing point fall too high, or would cause too small a depression of 
the freezing point. This is, as a matter of fact, what so often comes 
under observation, particularly in those cases in which the formation 
of a solid solution by the union of solvent and dissolved substance 
might from the first be expected. This is the case with solutions of 
metacresol and parabromophenol in phenol, of aldoxime in acetoxime, 
and of thiophen and pyridine in benzene.. 

By the application of the Raoult methods to solid solutions, these, 
like liquid solutions, should be made available for molecular-weight 
determinations. Although nothing has as yet been done in this 
direction, it is of importance to note that,efrom the fact stated above, 
that there is proportionality between the amount of hydrogen ab- 
sorbed by palladium and the pressure of the gas, we may conclude 
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that free hydrogen and that held in solution by palladium have the 
same molecular composition. It is highly probable that the further 
study of solid solutions would throw much light on the question of 
the molecular structure of solids. H. C. 


Possibility of Determining the Molecular Weights of Metals 
by two new Methods. By V. v. Tiirin (Zeit. physikal. Chem., 5, 340— 
348).—The first method consists in measuring the E.M.F. of asimple 
galvanic cell, in which one electrode is formed of pure mercury, and 
the other of an amalgam of the metal, the molecular weight of which 
is being determined, the electrolyte being a mercury salt, either in 
solution in water or alcohol, or in the molten condition. The second 
method consists in measuring the E.M.F. of a simple galvanic cell, 
in which both electrodes are formed of amalgams of the metal, the 
molecular weight of which is being determined, of different concen- 
trations, the electrolyte in this case being a salt of the same 
metal. 

In the first instance, if we have two vessels, A and B, of which 
the first contains pure mercury and the second the amalgam, a 
cycle of changes may be performed by transferring osmotically a 
certain small quantity of mercury from A to B, and then connecting 
A with B electrolytically, and thus allowing the mercury to’ be 
returned to A. The work done in each of the above stages is of course 
the same, and is measured by the product of the E.M.F. into the 
amount of electricity, which is necessary to transfer unit weight of 
mercury from A to B, the latter being inversely proportional to the 
electro-chemical equivalent of mercury. The function may then be 
found which expresses the relation between the unknown molecular 
weight and the E.M.F, of the cell. The second method is in principle 
similar to the first, and differs from it only in being somewhat more 
complicated and difficult to treat. H, C, 


Determination of Affinity Coefficients. By W. Hecar, 
M. Conrap, and C. Briicxner (Zeit. physikal. Chem., 5, 289—321 ; 
see these Abstracts, 1889, 931, and this vol., pp. 4, 327).—This 
paper deals with the influence of dilution on the rate of forma 
tion of ethereal salts. The action of sodium ethoxide on methyl 
iodide and its higher homologues is studied, the concentration of the 
solutions being varied from the normal, v = 1, to , of the normal, 
v = 80. The combined influence of temperature and concentration 
on the affinity coefficients may be expressed by the following equa- 
tion ki = kj10“(1 + Alogv), in which \ = 0°4546 for methyl, 0°6058 
for ethyl, and 0°7843 for all the other alkyl iodides. The relation 
between the affinity coefficients does not vary greatly with rising 
dilution in the case of the higher alkyl iodides, ethyl iodide, however, 
shows a slight variation, and methyl iodide a very marked one, in 
the relation of their affinity coefficients at different dilution. For 
infinite dilution, placing the value for methyl iodide at 100, that for 
the others would be ethyl 10°37, propyl 4°38, octyl 3°01, cetyl 3°10: 
The action of potassium and sodium ethoxides on ethyl bromide also 


follows a law similar to the above with regard to concentration. 
H. C. - 
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Action of the Electric Arc on Gaseous Substances and its 
Employment for Demonstrations. By B. Lepsius (Ber., 23, 
1418—1428 and 1637—1]642).—The author has successfully employed 
the apparatus described below for demonstrating the volumetric com- 
position of various gases; its chief advantages over Hofmann’s 
apparatus are that the experiments can be carried out in a com- 
paratively short time, and a large volume of gas can be employed. 


A glass tube A, 40 mm. in diameter and 300 mm. in length, is 
provided at its upper extremity with a glass stopcock, and, 40 mm, 
below the stopcock, with two lateral tubulures, 15 mm. in length and 
15 mm. in diameter; it is closed below, but provided with a stop- 
cock a, and an upright tube 6, 10 mm. in diameter, as shown in 
the figure, the whole being placed on a suitable support, The 
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lateral tubulures serve for the introduction of the carbon poles, which 
are about 2 mm. in diameter (or larger if required), and enclosed in 
metal necks, 12 mm. in length, which on the other side fit on to the 
pin (2 mm. in diameter) of a copper rod, 6 mm. in diameter, pro- 
vided with a binding screw. The metal necks are made of iron or of 
brass (in the latter case they must be lacquered), and are slit down 
one side. The copper rods are fitted tightly into the lateral tubulures 
by means of indiarnbber corks, and are of such a length that 
they overlap each other about 10 mm.; the corks being placed ec- 
centrically in the tabulures in such a manner that the rods can be 
brought into contact by slight pressure on one of the binding screws. 
A current of 30 to 50 volts is sufficient to give the necessary arc, but 
it is better to employ a stronger current. (60 to 80 volts) and a 
rheostat ; the heat of the arc can then be regulated, so that the glass 
apparatus and the indiarubber corks are not damaged. 

The gas is introduced in the usual way by first filling the appa- 
ratus with mercury. 

The following examples serve to illustrate the use of the apparatus 
for lecture experiments :—Conversion of Carbonic Anhydride into Car- 
Lonice Oxide. Well dried carbonic anhydride (80—100 c.c.) is intro- 


duced into the apparatus, its volume, measured under the atmo- 
spheric pressure, is marked on the tube, and the are is ignited. 
Decomposition takes place with a brilliant light, and the volume 
immediately increases; in about a minute decomposition is complete, 
and after a short time the temperature is sufficiently equalised to 
allow of the measurement of the carbonic oxide, the volume of which 


is found to be double that of the carbonic anhydride employed. 

Conversion of Oxygen into Carbonic Oxide.—W ell dried oxygen (about 
100 c.c.) is introduced into the apparatus, its volume is noted, and 
the arc is ignited; the volume increases continuously, and in one or 
two minutes the oxygen is completely converted into double its volume 
of carbonic oxide. 

The volume relationship between oxygen, carbonic oxide, and 
carbonic anhydride can be very conveniently and quickly demon- 
strated with the following apparatus, a diagram of which is given in 
the original paper :—A glass tube A’, of the same size as the tube 
A, is provided at its upper extremity with a stopcock, and with two 
lateral tubulures through which pass two carbon rods, fitted exactly 
as shown in the figure, and described above, but instead of being 
closed below it is continued as a narrower tube (50 cm. long and 
15 mm. in diameter), open below, the stopcock a and the upright 
tube b being done away with. The whole is filled with mercury, 
and suspended over a pulley in such a way that the open end dips 
into a deep, narrow, cylindrical depression in a mercury trough ; this 
trough is supported on a small table, which can be moved up and 
down by means of a screw. The tube A’, the broader portion of 
which is marked off into six parts, each of 60 c.c. capacity, is now 
brought into such a position that the uppermost division is exactly 
opposite to a fixed pointer placed about 300—400 mm. above the level 
of the mercury in the trough, and 60 c.c. of oxygen are introduced ; the 
are is then ignited for about one minute, the apparatus is allowed to 
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cool,and the level of the mercury is again brought to that of the pointer, 
when it is seen that 120 c.c. of carbonic oxide have been produced. 
The tube A’ is again raised, so that the third division is opposite 
to the pointer, 60 ¢.c. of oxygen are introduced, and the tube is 
raised again as much as possible, in order to rarefy the gaseous mix- 
ture; the spark is then passed, and, after the explosion, the level of 
the mercury is brought opposite to the pointer, when it is seen that 
the three volumes have become two. The two volumes (120 c.c.) of 
carbonic anhydride thus produced can be converted into four volumes 
of carbonic oxide as already described, and then into four volumes of 
carbonic anhydride by explosion with two volumes of oxygen, the 
volume in both cases being shown by bringing the level of the 
mercury to that of the pointer; finally, the carbonic anhydride can 
be completely absorbed by introducing a small piece of moist potash. 
The apparatus and the oxygen employed must be free from moisture. 

Conversion of Sulphurous Anhydride into Carbonic Oxride-——Dry 
sulphurous anhydride (about 80 c.c.) is introduced into the tube A 
shown in the figure, the volume is measured under the atmospheric 
pressure, and the are is ignited; the carbon burns with a beautiful 
blue light, the apparatus becoming filled with white fumes, and the 
volume of the gas increases, and reaches a maximum in 30—40 seconds. 
On measuring the volume of carbon monoxide produced it is found to 
be double that of the sulphurous anhydride employed. 

Formation and Decomposition of Sulphurous Anhydride.—Oxygen 
(80—100 c.c.) is introduced into the open tube A’, described above, 
the pointer being placed about 300 mm. above the level of the 
mercury in the trough, and then a piece of sulphur melted on to the end 
of a sharply-curved piece of copper wire is introduced from below, 
and ignited by momentarily closing the circuit. The sulphurous 
anhydride thus produced, the volume of which is equal to that of the 
oxygen employed, can then be converted into double the volume of 
carbonic oxide as described above. 

That acetylene contains its own volume of hydrogen can also be 
demonstrated by means of the apparatus shown in the diagram. 

The formation of water-gas can be very conveniently demonstrated 
by decomposing steam by means of the electric arc. For this purpose 
a flask, 15 to 20 cm. in diameter, is provided with two lateral 
tubulures, through which pass the carbon poles, arranged and 
adjusted as described above; the mouth of the flask is closed with a 
cork through which pass two glass conducting tubes, one reaching 
almost to the carbons, the other just passing through the cork; the 
flask is inverted on a stand, and steam is passed in through the 
longer tube. As soon as the air is completely expelled, the escaping 
steam is led under an inverted cylinder full of cold water; if, now, 
the arc is ignited, a rapid evolution of gas, consisting of equal volumes 
of hydrogen and carbonic oxide, is observed. 

The same apparatus can be used for showing the formation of 
water-gas from water. The flask, provided with a single delivery- 
tube, is filled with water, placed in an upright position, and a strong 
current passed; the carbons become white hot, and a mixture of 
hydrogen and carbonic oxide is rapidly evolved. F. S. K. 

VOL. LVII1, 4b 
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A Lecture Experiment for the Demonstration of Valency. 
By B. Lepsius (Ber., 23, 1642—1646).—The apparatus described 
and shown in the preceding abstract can be employed for explaining 
experimentally the meaning of the term valency. Four such appa- 
ratus, 35 mm. in diameter, and 150, 200, 250, and 300 c.c. in capacity 
respectively, are so arranged that the uppermost stopcocks are all at 
the same level, and then filled with equal volumes (about 100 c.c.) of 
hydrogen iodide, hydrogen sulphide, hydrogen phosphide, and 
methane respectively, the volume being marked on the tube imme- 
diately after the introduction of the gas. The arc is then ignited in 
all the four apparatus, either separately or simultaneously, whereon 
the gases are quickly decomposed ; after allowing to cool and adjust- 
ing the pressure the volume of the liberated hydrogen in the four 
tubes is seen to be in the ratio of 1: 2:3: 4. 

All the gases must be as dry and pure as possible, and the appa- 
ratus containing the hydrogen iodide must be filled immediately 
before the experiment, but the others may be filled some time 
previously. 

The hydrogen iodide is best obtained by heating an intimate mix- 
ture of melted phosphoric acid with double its weight of potassium 
iodide. The hydrogen phosphide is most conveniently prepared by the 
action of potash on phosphonium iodide. F. 8. K. 


Inorganic Chemistry. 


Combustions under a High Pressure. By W. Hempst (Ber., 23, 
1455—1460).—The author has carried out a large number of experi- 
ments in order to ascertain the influence of increased pressure on the 
quantity of sulphuric anhydride formed by the combustion of sulphur, 
and on the quantity of nitric acid produced by the combustion of 
nitrogen, either alone or with carbon. 

The combustion of the sulphur was carried out in dry oxygen in 
iron vessels, that of the nitrogen in steel autoclaves lined with 
platinum ; ignition was effected by means of a platinum wire heate«| 
momentarily to its melting-point by an electric current. 

Five quantitative experiments on the combustion of sulphur in 
oxygen showed that under a pressure of 40 to 50 atmos. about half 
the sulphur is directly oxidised to sulphuric anhydride ; under a pres- 
sure of 72°5 atmos. the proportion of sulphuric anhydride produced is 
considerably less. 

In the experiments on the combustion of nitrogen, varying quan- 
tities of air, oxygen, and electrolytic gas were compressed in an auto- 
clave of 28 c.c. capacity, containing a little concentrated potash, and 
after combustion the nitric acid produced was reduced with ferrous 


INORGANIC CHEMISTRY. 1051 


chloride, and estimated as nitric oxide; the results showed that the 
quantity of nitric oxide obtained increases with the pressure. When, 
for example, the autoclave is filled with air under the ordinary pres- 
sure, oxygen forced in until the pressure reaches 55 atmos., then 
electrolytic gas until a pressure of 211°5 atmos. is attained, a 
quantity of nitric acid corresponding to 10 c.c. of nitric oxide, is 
produced. 

The nitric acid produced by the simultaneous combustion of 
nitrogen and carbon, in excess of oxygen, under various pressures was 
also determined ; it was found that under a high pressure (88 atmos.), 
a very considerable quantity of nitrogen combines directly with the 
oxygen, but the quantity depends greatly on the relative weights of 
the two gases, and on that of the carbon employed. 

The data of all the experiments are given in the paper. 

F. S. K. 

Formation of Nitrous Acid and Ammonia from free Nitrogen. 
By O. Loew (Ber., 23, 1443—1447)—When dry platinum black, 
from which water dissolves neither nitrous acid nor ammonia, is shaken 
with soda, both nitrous acid and ammonia are formed ; if the soda is 
very dilute the reactions of nitrous acid are obtained, but nut those of 
ammonia. 

The platinum black employed was most carefully prepared from 
platinic chloride free from nitric oxide, and the experiments were 
carried out in a room in which no fire or gas was burning, every pre- 
caution being taken to prevent contamination with nitrogenous com- 
pounds; the result was, however, always the same. 

It would seem then that under the influence of the platinum black 
two processes take place :—(I.) The small quantity of nitrogen, con- 
densed together with the oxygen in the platinum black, is directly 
oxidised to nitric oxide, which is then rapidly converted into nitrous 
acid. (2.) When concentrated soda is employed the nitrogen enters 
into reaction with the water as well, and ammonium nitrite is 
produced. 

If air, purified by passing through concentrated sulphuric acid. 
concentrated potash, and several wash-bottles comtaining water, is 
conducted through a flask containing freshly prepared platinum black 
and a 0°5 per cent. solution (300 grams) of potash, the coloration 
produced with sulphanilic acid and a-naphthylamine, after acidifying 
with hydrochloric acid, is four times as intense after 12 hours as it 
was shortly after the commencement of the experiment, and the last 
wash-bottle does not contain a trace of nitrous acid. Large quantities 
of nitrite cannot, however, be obtained in this way, as the platinum 
black forms a compact layer at the bottom of the flask; better results 
would probably be obtained if the platinum black were allowed to 
condense a large volume of oxygen, containing nitrogen, by previous 
drying in the air. 

A quantity of freshly prepared moist platinum black, corresponding 
to 23—24 grams of the dry substance, was mixed with about 5 grams 
of crystalline barium hydroxide, both substances being perfectly free 
from nitrous acid and ammonia, the mixture quickly washed on to a 
filter, kept for two days in‘a desiccator over calcium chloride, and 
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then washed with water (150 c.c.) ; the filtered washings gave a deep 
yellow colour with Nessler’s reagent, aud the total quantity of nitrous 
acid produced, estimated colorimetrically with Griess’ reagent, was 
found to be about 0°7 milligram. 

If active platinum black is treated with alcohol and then with 
chloroform, and finally placed in a desiccator over sulpharic acid for 
a day, it completely loses its power of causing the formation of nitrous 
acid and ammonia when it is shaken with air and soda, probably 
owing to the formation of a thin coating of platinum dichloride. 

The fact that platinum at a high temperature causes the combina- 
tion of oxygen and nitrogen, has been lately observed by L[lovsay 
(this vol., p. 447). This action commences at 180° with platinum 
black, at 250° with platinum sponge, and at 280° with platinum foil, 
but after prolonged heating at 3U0° the metal loses its activity. 

The conversion of nitrogen into an assimilable form, at the ordinary 
temperature and without the aid of electricity, in the manner 
described above, is a fact of interest, on account of its bearing on 
vegetable physiology; because it may be assumed that an action 
which can be brought about by platinum black in presence of strong 
bases, can also be brought about by cells with an especially active 
protoplasm, even in presence of only a feeble alkali; the observations 
of Berthelot, Prantl, and Hellriegel and Wilfarth, on the fixation of 
atmospheri* nitrogen by plants, seem to show that this assumption is 
well founded. F. 8S. K. 


Combination of Phosphorus Pentafluoride with Nitrogen 
Peroxide. By E. Tassen (Compt. rend., 110, 1264—1267).—When 
phosphorus pentafluoride is brought in contact with nitrogen peroxide 
at —10°, heat is developed, and a mass of white, elongated crystals, 
is formed, of the composition PF;,NO,. They dissociate even at the 
ordinary temperature and pressure, the dissociation being greatly 
accelerated by a slight rise of temperature; the products are phos- 
phorus pentafluoride and nitrogen peroxide. Water decomposes the 
compound with formation of nitric and phosphoric acids and evolution 
of nitric oxide. Sulphuric acid dissolves it with liberation of phos- 
phorus pentafluoride, whilst the nitrogen oxide remains in combina- 
tion with the acid. C. H. B. 


Action of Ammonia and Hydrogen Phosphide on the 
Haloid Compounds of Arsenic. By Besson (Compt. rend., 
110, 1258—1261).—Arsenic trifluoride vapour acts on ammonia 
with formation of a very light, white powder, which, after being dried 
over sulphuric acid until it ceases to lose ammonia, has the composi- 
tion 2AsF;,5NH;. It is decomposed by water with formation of a 
feebly acid solution. 

Arsenic trichloride at first absorbs ammonia very rapidly, but 
towards the end of the reaction the solid product must be repeatedly 
palverised, and combination takes place very slowly. The compound 
formed is AsCl,,4NH;. Persoz attributed to this product the formula 
AsCl;,3NHs;, and Rose the formula 2AsC],,7N H3. 

Arsenic tribromide absorbs ammonia without alteration oi its 
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crystalline form, and with formation of a straw-coloured compound, 
AsBr;,3NH;, which, in sealed tubes, decomposes at 300° with libera- 
tion of arsenic and nitrogen and formation of ammonium bromide. 

Arsenic tri-iodide forms a pale yellow compound, AsI;,4NH;, which 
begins to lose ammonia at 50°, and at 300° decomposes in a manner 
similar to the bromide. Prolonged exposure to ammonia at 0° yields 
a yellow liquid of the composition Asl;,12NH;. 

If the compound with arsenic chloride is added to cold concentrated 
sulphuric acid, energetic decomposition takes place, and drops of 
arsenic chloride separate in the liquid. The iodide compound behaves 
similarly with concentrated hydrochloric acid, arsenic iodide being 
liberated, and the author regards these reactions as evidence that 
these products are true molecular compounds. 

Hydrogen phosphide forms no definite compoands with the haloid 
compounds of arsenic, but reacts energetically with them in accord- 
ance with the equation PH, + AsX;= PAs + 3HX, where X is a 
halogen. When the solid product is treated with water it yields a 
very light brown powder, PAsOs, and small metallic-looking scales, 
PAsO,, formed by the action of the water on the arsenic phosphide. 
The reaction between hydrogen phosphide and arsenic fluoride takes 
place at —23°, and with arsenic chloride at —18°. With the solid 
bromide and iodide the action is superficial, and phosphonium bromide 
and iodide are formed by the union of the haloid hydracid produced in 
the reaction with the excess of hydrogen phosphide. With the 
bromide melted at 30°, the reaction is very energetic.. 

€. H. B. 


Arsenic Compounds. By K. Preis (Annalen,. 257, 178—203; 
compare Abstr., 1888, 914).—When arsenic trioxide (I mol.) is dis- 
solved in a warm solution of sodium hydrosulphide (1 mol.), arsenic 
bisulphide is precipitated, and from the solution sodium oxythio- 
arsenate, disodium arsenate, and a garnet-red salt, which seems to 
have the composition 4Na,0,6As,S8,,3As,8,0 + 3H,O, can be isolated. 

The following thioarsenates were prepared by precipitating a solu- 
tion of sodium thioarsenate with a solution of the respective metallic 
salts :—Hg;(AsS,)o, Cu;(AsS,)., and Zn(As%,).; the double salt, 
NaZnAsS, + 4H,0, was also obtained in yellow crystals. 

F. S. K, 


Carbon Fluorides. By C. Cuasrié (Compt. rend., 110, 1202— 
1204).—Carbon tetrafluoride, prepared in tubes of Bohemian glass, 
contains only very minute quantities of silicon or carbonic anhy4ride, 
and its properties agree closely with those of the tetrafluoride pre- 
pared by Moissan in a metal vessel (this vol., p. 944). 

Methylene finoride, CH,F;, is obtained by heating 508 parts of 
anhydrous silver fluoride with 17 parts of methylene chloride at 180°. 
Analyses of the gas and its sp. gr. (1°82) show that it has the com- 
position required by the formula. C. H. B. 


Reduction of Alkaline Sulphates by Hydrogen and by 
Carbon. By Bertuetor (Compt. rend., 110, 1106—1112).—The 
ordinary equation, representing the reduction of alkaline sulphates 
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by hydrogen, is not correct; some hydrogen sulphide is always 
evolved, and the residue contains some alkaline hydroxide. The 
reduction begins at about 500°, and the primary reaction is K,SO, + 
4H, = KOH + KSH + 3H,0, which corresponds with a development 
of +2°6 Cal. in case of the potassium salt, and + 9:3 Cal. in the case 
of the sodinm salt. Under the influence of the heat which is being 
supplied from the outside, the hydrosulphide dissociates with absorp- 
tion of —9°5 Cal. for KSH, this change being accelerated by the 
eurrent of water vapour and hydrogen. Part of the hydrogen 
sulphide escapes in the free state, and the rest acts on the 
potassium hydroxide, forming hydrosulphide and water with develop- 
ment of +12°8 Cal. The hydrosulphide continues to dissociate, and 
this change would convert all the potassium into monosulphide if 
some of the hydrogen sulphide were not carried away before there 
is time for the reaction to take place. Moreover, part of the 
monosulphide is decomposed by the water vapour, with formation of 
hydroxide and hydrosulphide, and development of +5:8 Cal. Between 
these various reactions, equilibrium is established, and is determined, 
as usual, by the presence of a dissociable compound, the hydro- 
sulphide, and is governed by the tendency of the products to react 
with the development of heat on the one hand, on the other to 
dissociate with absorption of heat under the influence of the heat 
supplied from the outside. The water and hydrogen sulphide are 
carried away by the current of hydrogen, and thus the sulphate is 
completely reduced, the product being a mixture of sulphide and 
hydroxide in proportions determined by the conditions of the change. 
Some red potassium polysulphide is also formed as a result of the 
partial decomposition of the hydrogen sulphide into hydrogen and 
salphur. 

Reduction by Carbon.—Alkaline sulphates are reduced by carbonic 
oxide with formation of suiphide and carbonic anhydride, and de- 
velopment of +33°2 Cal. in the case of potassium, and +17°6 Cal. in 
the case of sodium. The change requires a much higher tempera- 
ture than reduction by hydrogen, and does not take place below a 
bright red heat. 

A mixture of a dry alkaline sulphate with pure carbon, in a vessel 
containing air, is reduced at about the same temperature as in the 
vase of carbonic oxide, and the products are the same, carbonic 
anhydride being evolved, unless the carbon is present in very large 
excess. In complete absence of oxygen very little change takes place, 
even at bright redness, and the reduction observed is to be attributed 
to the formation of a small quantity of carbonic oxide by the action 
of the alkaline silicates formed from the porcelain of the tube. Under 
these conditions sodium sulphate alters more readily than the potas- 
sium salt. he 

The reduction of alkaline sulphates, on a large scale, by meats of 
carbon in presence of air, takes place under the same conditions as 
reduction by carbonic oxide, and must be regarded as due to carbonic 
oxide. The presence of a small quantity of this gas is essential to 
the reduction; it is provided by the oxygen of the air in the vessel, 
the oxygen in the carbon, or by the oxides of the material of the 
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vessel. When once the reduction is in progress, the supply of carbonic 
oxide is furnished by the reaction; the carbonic oxide reduces the 
sulphate with formation of carbonic anhydride, and the latter is re- 
converted into carbonic oxide by the action of the excess of carbon. 

It follows that in this case, as in others, carbon does not exert a 
direct reducing action, a result due to its polymeric constitution. In 
order that it may act as a reducing agent it must lose its state of con- 
densation and be converted into a normal compound containing only 
one atom of carbon in the molecule. 

In the reduction of salt cake, both carbonic oxide and hydrogen are 
active agents, the latter especially, when reduction is carried on in 
revolvers with the aid of gases from coal. C. H. B. 


Silver Sub-Fluoride. By Guntz (Compt. rend., 110, 1337— 
1339).—When a saturated solution of silver fluoride is electrolysed 
with silver electrodes and a strong current, and the liquid is allowed 
to become hot, metallic silver is not deposited; but crystalline 
plates, with the colour of brass filings, separate at the cathode; they 
contain less fluorine than the normal fluoride, and when treated 
with water are decomposed into metallic silver and ordinary silver 
fluoride. The ratio of the silver dissolved as fluoride to the silver 
which separates in the metallic state is, practically, unity. 

If finely-divided silver is heated with silver fluoride solution in a 
sealed tube, the liquid becomes yellow above 50°, and if the tempera- 
ture does not exceed 90°, the whole of the silver is converted into the 
subfluoride Ag,F, which forms a crystalline powder like brass filings. 
It is decomposed by water with development of heat. 


Ag.Fl + nH,0 liquid = AgF diss. + Ag 
develops + 2°73 Cal. 


Ag, sol. + F gas = Ag,F solid......... +249 = ,, 
and— 
Ag sol. + AgF sol. = Ag,F solid....... absorbs —0°7 _,, 


Silver subfluoride does not alter in dry air, and decomposes very 
slowly in moist air. C. H. B. 


Phosphates of Lithium, Beryllium, Lead, and Uranium. 
By L. Ouvrarp (Compt. rend., 110, 1333—1336).—The oxides or car- 
bonates were dissolved in fused alkaline phosphates in the same way 
as in previous experiments (Abstr., 1888, 1033, 1035, 1037). 

Iithium with any potassium phosphate, and with or without potas- 
siam chloride, yields only the compound P,0,,3Li,0 in well-defined 
prisms which seem to belong to the rhombic system. Lithium car- 
bonate and sodium metaphosphate yield the compound 


2P,0;,3Li,0,Na,0 


in small, flattened prisms which seem to be monoclinic; they are in- 
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soluble in water, but dissolve in acids. Sodium pyro- and ortho- 
phosphates yield the compound P,0,,2Li,0,Na,0 in imperfect crys- 
tals, or, if excess of lithium carbonate is added, the compound 
P,O,,3Li,0. 

Beryllium with potassium meta-, pyro-, or ortho-phosphate yields 
the salt P,O;,2BeO,K,0 in rhombic prisms with an acute, positive 
bissectrix, the angle between the axes being about 30°. With sodium 
metaphosphate, Wallroth obtained the salt P,O;,2BeO,Na,0 in hexa- 
gonal plates identical with the mineral beryllonite. The author con- 
firms this statement, and has obtained the same compound by means 
of sodium pyrophosphate. Sodium chloride assists the formation of 
the crystals. Sodium orthophosphate yields a different product, 
P,0;,BeO,2Na,0, in nacreous lamelle with widely separated optical 
axes. 

Lead.—Potassium metaphosphate yields lead pyrophosphate, 
P,0;,2Pb0, free from alkali as colourless, transparent, rhombic prisms 
isomorphous with the corresponding barium and strontium com- 
pounds; they melt easily, and dissolve in dilute acids; sp. gr. at 
20° = 58. 

Potassium pyro- and ortho-phosphates yield the compound 
P.0;,2Pb0,K,0 in fusible, transparent, optically active needles, 
which are decomposed by builing water. Sodium metaphosphate at 
a dull red heat, with slow cooling, yields large, transparent lamelle 
of the compound 9P,0,,10PbO,8Na,0. With a larger quantity of 
lead oxide at bright redness, the pyrophosphate P,O0,,2PbO is 
obtained. Sodium pyrophosphate yields the salt P,0;,2PbO,Na,0 
in small, brilliant, transparent prisms with oblique extinctions; they 
are readily fusible, and very soluble in dilute acids. Sodium chloride 
promotes the formation of the crystals, but if added in too large a 
proportion, causes the production of lead chlorophosphate. Sodium 
orthophosphate fuses at such a high temperature that no crystalline 
products could be obtained. 

Uranium.—Potassium metaphosphate yields the pyrophosphate, 
P,O;,Ur,03,K,0, in transparent, yellow dichroic, highly birefractive, 
rhombic prisms of sp. gr. 4°2 at 20°. Crystallisation is promoted by 
the presence of potassium chloride. Potassium pyrophosphate yields 
highly birefractive, rhombic crystals of the phosphate P,O;,2Ur,03,K,0; 
potassium orthophosphate yields the salt P,O;,Ur,0;,2K,O in large, 
macled, yellow prisms. Sodium metaphosphate gives brilliant, sul- 
phur-yellow, monoclinic prisms with oblique extinctions, their forma- 
tion being promoted by the presence of sodium chloride. Sodium 
pyrophosphate dissolves large quantities of uranium oxide, and if not 
saturated gives products completely soluble in water. With a suffi- 
cient quantity of the oxide, the salt P,O;,Ur,0;,2Na,0 is obtained in 
dendritic crystals. Sodium orthophosphate yields the same product 
mixed with a small quantity of sodium uranate. 

No other metal has yielded a salt analogous to the compound 
P,O,, Ur,O3,2K,0. C. H. B. 


Dicalcium Phosphate. By H. Causse (J. Pharm. [5], 21 
544—547).—A phosphate, Ca,H,P,0, + 4H,O, crystallising in 
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rhomboidal forms is obtained by adding 500 c.c. of calcium chloride 
solution to 1500 c.c. of sodium phosphate solution saturated in the 
cold, then adding 100 c.c. of hydrochloric acid and some drops of 
sodium acetate. The salt contains P,O,, 41°40 per cent.; CaO, 32°65; 
and H,O, 26°10. By the action of a solution of lactic acid on this 
phosphate, calcium dilactate and monocalcium phosphate are formed ; 
the solution formed is only stable in presence of excess of acid. 


J. T. 


Thiosulphates. By A. Fock and K. Kuiiss (Ber., 23, 1753— 
1764).—Potassium Cadmium Thiosulphates.—(a.) 5K,S,0;,3Cd8,0s. 
This salt is obtained by mixing equal volumes of concentrated solu- 
tions of potassium thiosulphate and cadmium acetate, and forms 
yellowish, monoclinic crystals; a: b : ¢c = 13203: 1 : 095646, 
B = 87° 34’. (b.) 3K,S,0;,CdS,0,; + 2H,0, is prepared by employing 
a large excess of the potassium salt, and crystallises from warm 
water in beautiful, colourless, prismatic or tabular crystals, also 
belonging to the monoclinic system; a: b: ¢ = 15103 : 1 : 0°9631, 
B = 79° 21’. 

Sodium Cadmium Thiosulphates.—(a.) 3Na,S,0;,CdS,0; + 16H,0 is 
formed when an excess of sodium thiosulphate solution is added to one 
of cadmium acetate, and separates as an oil on the addition of alcohol. 
This solidifies over sulphuric acid in a vacuum to pale-yellow, trans- 
parent, tabular crystals, identical with those prepared by Jochum 
(Inaug. Diss., Berlin, 1885). The crystals, which are very stable, are not 
deliquescent, and lose their water of crystallisation over sulphuric 
acid in a vacuum. They also crystailise in the monoclinic system ; 
a:b:¢=1:136: 1 : 0°3492, 8B = 76° 25’; (b.) 3Na,S,0,,CdS8,0, 
+ 3H,0 is obtained by avoiding an excess of the sodium salt. It 
forms yellow, prismatic, deliquescent erystals belonging to the tri- 
clinic system. They are not well developed, and the measurements 
are, therefore, inexact. The double salts described by Vortmann and 
Padberg, namely, Na,S,0;,2CdS,0; + 7H,O and Na,S,0;,3CdS,0, + 
9H.0, could not be obtained. 

Ammonium Cadmium Thiosulphates.—(a.) 3(NH,)S.03,CdS8,0, + 
3H,0 is formed by adding an excess of ammonium thiosulphate solu- 
tion to a solution of cadmium acetate, and precipitating with alcohol ; 
it is a white, crystalline salt, which separates from hot water in large, 
slightly yellow, tabular crystals belonging to the monoclinic system ; 
a:b:¢=0-9760 : 1 : 10026, 8 = 83°45’. It is stable in the 
air, but loses its water of crystallisation over sulphuric acid. 
(b.) 3(NH,).S,0;,CdS,0, + H.O was obtained by mixing a solution of 
1 mol. of cadmium acetate with 4 mols. of ammonium thiosulphate, and 
adding just sufficient alcohol to precipitate the yellowish oily liquid. 
On remaining over sulphuric acid, large rhombic tables separate ; 
a:b: ¢ = 04317: 1 : 04187. (c.) (NH,)2S,0;,Cd8,0; is formed 
by mixing a solution of 2 mols. of cadmium acetate with one of 3 mols. 
of ammonium thiosulphate and adding absolute alcohol. On allowing 
the oil which separates to remain for some time under the mother 
liquor, it crystallises in large, yellow, monoclinic crystals ; 


a@:6:c=08216 : 1: 15560, 8B = 82° 15’. 
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Barium Cadmium Thiosulphates—(a.) 2BaS,0;,CdS,0;, + 8H,0 is 
prepared by digesting cadmium sulphate in aqueous solution 
with barium thiosulphate, and extracting the precipitate after some 
days with hot water. The salt separates in slender, yellow needles, 
sparingly soluble in water, belonging to the triclinic system; 
a:b6:c = 09871 : 1: 0°8595; A = 79° 30’", B= 94° 15’, C= 
57° 37', a = 80° 15’, B = 91° 37’, y = 57° 50’. (b.) 3BaS,0,,Cd8,0, 
+ 8H.O is formed when alcohol is added to the above hot water 
extract, the precipitate dissolved in hot water, and allowed to evaporate 
spontaneously. It forms yellowish triclinic tables or piates sparingly 
soluble in water; a:b: ¢ = 0°6997 : 1 : 06441; A = 94°8,,B = 
90° 30', C = 79° 45’, a = 94° 18’, B = 91° 18’, y = 79° 1)’. 

Strontium cadmium thiosulphaie, 3SrS,03,CdS,0; + 10H,0, is ob- 
tained by adding alcohol to a mixture of concentrated solutions of 
strontium thiosulphate and cadmium acetate, and allowing the oil 
which separates to remain in a vacuum over sulphuric acid. It forms 
thick, yellowish, tabular crystals unsuitable for crystallographic 
examination, readily loses 5H,O on remaining over sulphuric acid, 
and an additional 2 mols. on long-continued standing. A crystalline 
calcium cadmium thiosulphate could not be prepared. H. G. C. 


Formation of Crystallised Metallic Oxychlorides: Copper 
Oxychlorides. By G. Rousstau (Compt. rend., 110, 1261—1264).— 
The method used for preparing crystallised ferric oxychloride (this 
vol., p. 1063) is only available in the case of chlorides which are very 
soluble in water, or which form hydrates capable of aqueous fusion. 
Farther, the decomposition of the dissolved chloride is possible only 
when the heat of formation of the chloride does not exceed that of the 
oxide by more than 4°8 Cal. The method is therefore applicable only 
in the case of tin, titanium, antimony, bismuth, magnesium, zinc, and 
iron. 

Certain chlorides, cupric chloride, for example, seem to be excep- 
tions to the second law, but in these cases the formation of the 
oxychloride is due, as Berthelot has shown, to its heat of hydration. 

It is conceivable that in presence of a small quantity of water the 
hydrate of cupric chloride might dissociate more easily, giving rise 
to the formation of anhydrous chloride and the consequent produc- 
tion of new oxychlorides corresponding to special conditions of 
equilibrium. The hydrate CuCl,,2H,O was heated with fragments of 
marble in sealed tubes at temperatures between 150° and 250°. A 
smal] quantity of an oxychloride was formed; this is readily decom- 
posed by water, but can be isolated by dissolving the unaltered 
chloride in alcohol. It forms yellowish-green, hexagonal tables with 
oblique extinction, and the quantity formed in unit time increases 
with the temperature. It has the composition CuCl,,Cu0,H,0O, 
slowly loses its water above 250°, but retains its crystalline form, and 
is not decomposed. Below a dull red heat it melts to a black liquid, 
consisting of cupric chloride with the oxide in suspension. 

If this oxychloride is treated with water, its colour changes to pale 
green, hydrochloric acid is liberated, and atacamite is formed. The 
oxychloride dehydrated at 300° also forms atacamite ; when treated 


INORGANIC CHEMISTRY. 1059 


with water, the substance seems to dissolve, but the atacamite is pre- 
cipitated on the addition of a small quantity of an alkaline chloride. 
The limit at which the oxychloride ceases to form lies between 
quantities of water corresponding with the formule CuCl, + 44H,O and 
CuCl, + 5H,O. Above the latter degree of dilution, atacamite is 
formed, and by heating a mixture of the composition CuCl, + 6H,O 
at 180—200° for three days, the author obtained atacamite in crystals 
identical with those of the natural mineral. Formation of the crystals 
takes place much more readily in presence of native magnesium car- 
bonate than in presence of marble. A higher degree of dilution gives 
only amorphous products. C. H. B. 


Action of Haloid Compounds of the Alkalis on those of Mer- 
cury. By A. Dirre (Compt. rend., 110, 1330—1333).—The decom- 
position of a mercurous salt into a mereuric salt and mercury is 
endothermic, and the combination of the mercuric salt with the 
excess of the haloid salt is not sufficient to change the sign of the 
thermal disturbance. When mercurous chloride or bromide is treated 
with potassium iodide or cyanide, there is an interchange of acids 
and bases which determines a considerable development of heat, half 
the mercury being converted into mercuric iodide or mercuric cyanide, 
as the case may be. When mercurous iodide is treated with potas- 
sium cyanide, a similar exchange takes place, and the reaction is 
exothermic, but with potassium iodide the change remains endo- 
thermic. With potassium bromide and chloride, the reaction is endo- 
thermic with all the mercurous salts. 

The occurrence of these endothermic decompositions is not appre- 
ciable at the ordinary temperature, but takes place more rapidly when 
the liquid is heated. Dilution of the liquid retards the change: 

Mercurous salts are very slightly decomposed in presence of water 
alone, especially if the latter is heated, and in presence of a haloid 
salt of an alkali metal, the mercuric salt produced will form a 
double salt. The formation of this double salt will destroy the equi- 
librium, and thus lead to a further decomposition of the mercurous 
salt. On the other hand, the double mercuric salt dissociates, espe- 
cially if the solution is dilute, and a condition of equilibrium is 
established between the water, the mercurous salt, the double mer- 
curic salt, and the products of their dissociation. If the solution is 
so dilute that the double mercuric salt is completely dissociated, the 
phenomena are the same as with pure water. A rise of temperature 
increases the dissociation of the mercurous salt and the double salt, 
but in presence of a sufficient excess of the alkaline haloid salt the 
double salt will be sufficiently stable to make the decomposition of the 


mercurous salt more rapid than at the ordinary temperature. 
C. H. B. 


Sodium Alum. By E. Avcf (Compt. rend., 110, 1139—1140).— 
The properties of sodium alum are very inaccurately described in all 
the books. It is only very slightly efflorescent, and may be kept for 
several months without alteration ; 100 parts of water at 16° dissolve 
51 parts of the salt. A solution of the alum can be boiled for any 
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length of time without losing the power of depositing the alum in 
crystals. 

If a mixture of sodium and aluminium sulphate in proper propor- 
tions is concentrated without ebullition until its sp. gr. is higher than 
38° Beaume, and is allowed to cool, it forms an amorphous paste, 
showing no trace of crystals even under the microscope, and this fact 
has probably given rise to the statement that the solution loses its 
power of crystallising. Temperature, however, has no influence in 
producing this result, for no matter how long the liquid is boiled, 
provided that its sp. gr. does mot exceed 38° B., it readily deposits 
crystals; solutions above this degree of concentration always 
yield the amorphous product. If, however, the paste is allowed to 
remain at 7—25°, it gradually passes into crystals which have exactly 
the composition Na,Al,(SO,), + 24H,0, the mother liquor being 
eliminated. Above 28°, crystallisation takes place very slowly; at 
temperatures approaching 0° hydrated sodium sulphate also sepa- 
rates. It is probable that the specimens of the alum which were ob- 
served to be efflorescent really contained a considerable quantity of 
sodium sulphate. 

In the preparation of sodium alum, the mixture of the two 
sulphates should be concentrated to 39—43 B., and the paste should 
be placed on inclined lead plates so that as crystallisation takes place 
the mother liquor whieh separates, and which constitutes 25 per cent. 
of the paste, cam readily run away, carrying almost all the impurities 
with it. C. H. B. 


Composition of Clays and Kaolins. By G. Voar (Compt. 
rend., 110, 1199—1202).—Clay cannot be separated by levigation 
from the very fimely divided felspar, mica, or quartz with which it is 
mixed, since they all remain suspended in water for a long time. 
Mica being the only one of these minerals which sparkies when sus- 
pended in water, it may be concluded that clays which have this pro- 
perty contain mica, from which are derived the alkalis so often found 
in clays in a forin soluble in sulphuric acid. When clays are treated 
with sulphuric acid, only the clay and the miea are dissolved; the 
felspar and quartz are not attacked. Both the solution and the in- 
soluble matter will contain alkalis, that in the former (chiefly potas- 
sium) being derived from mica, and that in the latter from felspar. 

C. H. B. 

Manganous Acid. By A. Gorcru (Compt. rend., 110, 1134— 
1137).—It seems almost impossible to obtain hydrated manganese 
dioxide containing the theoretical quantity of oxygen, but the pure 
dioxide is obtained in a crystalline, anhydrous form by heating man- 
ganous nitrate at 158—170°, or by the oxidation of manganite be- 
tween 270° and 310°. 

The best method of obtaining the dioxide in a form with strongly 
marked acidic properties is to bring together cold and dilute solu- 
tions of an alkaline permanganate and manganous nitrate in presence 
of a considerable quantity of free acid. The precipitate thus ob- 
tained is very finely divided, and is highly hydrated ; it is manganous 
acid in its most active form. 
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The difficulty of preparing manganese dioxide from manganous 
oxide seems to be due to the fact that nitric acid and permanganic 
acid exercise a reducing action on manganous acid. Potassium man- 
ganite, obtained by the action of carbonic acid on the alkaline man- 
ganate, when boiled with nitric acid yields a residue containing 
distinctly less oxygen than manganous acid. The decomposition of 
permanganic acid at the ordinary temperature or at 100° yields a pro- 
duct containing 0°5 to 1:0 per cent. less of oxygen than the dioxide. 

The hydrated peroxides differ in several respects from the anhy- 
drous peroxides. They redden litmus-paper, and combine with soluble 
bases, forming manganites. The anhydrous peroxides show no acidic 
properties in contact with soluble bases, and many metallic salts, but 
if they are finely powdered and brought in contact with excess of 
manganous oxide, they will combine with 1'1 to 1°7 equivalents of it. 
The degree of hydration varies greatly even with different products 
obtained by the same method. All forms of the dioxide, whether 
anhydrous or hydrated, begin to decompose ut the same temperature, 
about 400°. 

When the hydrated forms of the dioxide are brought in contact 
with potassium or sodium hydroxide or ammonia, the quantity of 
alkali with which they combine increases with the*concentration of 
the solution; in contact with lime-water or baryta-water, they com- 
bine with a relatively much higher quantity of the base than in the 
case of the alkalis. It would seem, therefore, that the quantity of the 
base which enters into combination depends on its solubility in water, 
or, in other words, on the tendency which its solution has to decom- 
pose the manganites which are formed. The acid function of the 
hydrated dioxide is sufficiently energetic to decompose soluble and in- 
soluble carbonates and certain salts, such as acetates and even sul- 
phates. The limits of the decomposition of salts seem to depend on 
their heat of formation; with potassium nitrate, manganite yields the 
compound K,0,25Mn0O,, and with sodium acetate, the compound 
Na,O0,15MnO,. The composition of the compounds formed from the 
true metallic acetates and sulphates lies between the limits K,0,3Mn0O, 
and K,0,9Mn0O.. 

Potassium permanganate mixed with 20 per cent. of potassium 
hydroxide does not decompose even when boiled, but if manganous 
acid or, better, potassium manganite, K,0,5Mn0O,, is added, the pre- 
cipitate gradually disappears at 100°, and the liquid becomes green 
without any evolution of oxygen. Potassium manganate is formed 
by the oxidation of the manganite by the permanganate, or by the 
combination of the permanganate with the bibasic manganite, 
24.0,MnO,. This supposition would explain the failure to isolate 
manganic acid, and also the action of water and carbonic anhydride 
on a solution of a manganate. The dilution of the alkaline liquid or 
the neutralisation of the base would remove from the manganite the 
greater part of its alkali, thus preventing it from remaining in com- 
bination with the permanganate, and causing the precipitation of the 
acid potassium manganite. C. H. B. 
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Action of Hydrogen Peroxide on Permanganic Acid and 
Permanganates. By A. Gorcev (Compt. rend., HO, 958—961).— 
When a permanganate or permanganic acid is poured into hydrogen 
peroxide acidified with sulphuric acid, the manganese at once passes 
into the condition of manganese sulphate, with evolution of oxygen. 
A free acid is not essential, and any substance, like ammonium chlo- 
ride, which can dissolve manganous oxide, will produce a similar 
result, provided that it is present in sufficiently large quantity. 

When hydrogen peroxide is added to pure permanganic acid, the 
colour is gradually discharged, heat is developed, oxygen is liberated, 
and manganese peroxide is precipitated. The composition of the pre- 
cipitate varies, but if the solutions are dilute, and the hydrogen per- 
oxide is added very slowly to the permanganic acid, almost pure 
manganous anhydride, MnO,, is formed. If the addition of the per- 
oxide is continued after the liquid has been decolorised, the propor- 
tion of oxygen in the precipitate may be reduced by 179 to 13 per 
cent. 

With an alkaline permanganate, the precipitate retains a consider- 
able quantity of alkali, and a larger proportion of peroxide is re- 
quired for complete decolorisation. A combination of manganese 
peroxide and the alkali seems to be formed, and reacts readily with 
the hydrogen peroxide. At first a brown solution is formed, which 
very readily decomposes, and which probably contains potassium man- 
ganite. In presence of a large excess of alkali, the brown liquid is 
not formed. The permanganate is first converted into the green man- 
ganate, and the latter is then decolorised. 

If hydrogen peroxide is added to a neutral solution of barium 
permanganate, a brownish-yellow precipitate is formed, which con- 
tains all the barium, chiefly in the form of manganite, but with a 
small quantity of the manganate. If the permanganate is previously 
mixed with 2 to 4 equivalents of barium hydroxide in solution, alt 
the barium is precipitated in the form of the deep blue manganate on 
addition of hydrogen peroxide. Excess of hydrogen peroxide exerts 
a powerful reducing action on the manganate and a feebler action on 
the manganite. 

When hydrogen peroxide is added very slowly to a saturated 
aqueous solution of silver permanganate, a brown precipitate forms 
gradually until the liquid is decolorised. The reaction is represented 
by the equation 2AgMnO, + 3H,0, = Ag,0,2MnO, + 3H,0 + 30:. 
The precipitated silver manganite is rapidly attacked by excess of 
hydrogen peroxide. 

_ In all these cases the peroxide was added to the permanganate, 
and the quantity of peroxide decomposed varied from 3 to 11 equiva- 
lents per equivalent of permanganate. When the permanganate is 
added to the hydrogen peroxide, the quantity of the latter which can 
be decomposed is without limit. C. H. B. 


- Relative Basicity of the Hydrated Sesquioxides of Iron and 
Alyminium. By E. A. Scayerper (Annalen, 25'7, 359—380).—The 
author’s experiments have confirmed the view at present held, that 
the hydrated sesquioxide of iron is a stronger base than that of 
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aluminium. When hydrated sesquioxide of aluminium is boiled with 
a dilute solution of ferric sulphate, the alumina does not play the part 
of a strong base, but simply neutralises a portion of the sulphuric 
acid, which is liberated by the dissociation of the iron salt, thus 
causing the precipitation of the whole of the iron as basic salt. 

Solutions of the sulphate, chloride, and nitrate of aluminium of a 
certain concentration dissolve considerable quantities of ferric hydr- 
oxide. When water is added to such a solution of aluminium 
sulphate, in which ferric hydroxide has been dissolved, a basic iron 
salt is precipitated, but in the case of the aluminium chloride and 
nitrate solutions, the quantity of ferric hydroxide dissolved, pro- 
vided it is present in excess, is increased considerably by the addition 
of water. 

Ferric hydroxide can be readily converted into a colloidal modifica- 
tion which is soluble in water by treating it with a solution of 
alaminium chloride or aluminium nitrate. 

Two modifications of aluminium hydroxide are obtained by precipi- 
tating aluminium salts with ammonia; the one dissolves in hydro- 
chloric acid, yielding a solution which coagulates on the addition of 
a trace of sulphuric acid, but not in presence of excess of hydro- 
chloric acid; the hvdrochloric acid solution of the other modifica- 
tion is not coagulated on the addition of sulphuric acid. 

F. 8. K. 


Crystallised Ferric Oxychloride. By G. Rousseau (Compt. rend., 
110, 1032—1035).—When solutions of ferric chloride, containing less 
than 80 per cent. of the salt, are heated in sealed tubes, only 
amorphous oxychlorides are obtained. With an 80 per cent. solution 
at 150—160°, traces of crystals of oxychloride are formed, but they 
dissolve readily in hydrochloric acid, and hence the formation of the 
oxychloride is limited by the hydrochloric acid set free at the same 
time. If the liquid contains fragments of marble or dolomite, a con- 
siderably larger quantity of the crystallised oxychloride is formed, 
but the amount never exceeds a few per cent. of the ferric chloride. 
As soon as the concentration of the solution falls below 80 per cent., 
amorphous products alone are obtained. 

The crystals are red-brown, lustrous, rhombic prisms, of the com- 
position F'e,Cl,,Fe,0;,Fe.(0H),. In contact with hot water they lose 
all their chlorine as hydrochloric acid, and without loss of crystalline 
form pass into a ferric hydroxide, with the composition of géthite, 
the change being complete after 120 hours at 100°. The crystals of 
gothite have an amber colour, but retain the optical properties of the 
oxychloride, and therefore present a true case of isomorphism and not 
merely of pseudomorphism. The optical properties are not quite the 
same as those of the natural crystals of géthite, though both belong 
to the same system. C. H. B. 


Isomeric forms of Chromic Bromide. By A. Rrcoura (Compt. 
rend., 110, 1029—1032 and 1193—1196).—Green chromic bromide was 
obtained by boiling a saturated solution of chromic acid with a large 
excess of hydrobromic acid and concentrating the liquid. It crystal- 
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lises in beautiful, green needles of the composition Cr,Br, + 12H,0, 
which deliquesce very rapidly and dissolve in less than half their 
weight of water at the ordinary temperature; heat of dissolution, 
+0°68 Cal. It is very soluble in alcohol but insoluble in ether. 

While in the solid state, green chromic bromide undergoes no 
change, but it begins to alter as soon as it is dissolved, the solution 
becoming blue and finally violet, whilst a thermometer placed in the 
liquid readily shows the development of heat which accompanies the 
change. At the ordinary temperature, it requires several hours to 
complete the change, but this is accomplished very quickly if the 
liquid is heated. If the green solution is precipitated by an equivalent 
quantity of alkali and the hydroxide is at once dissolved in hydro- 
bromic acid, the violet solution is obtained. The same form of the 
hydroxide is precipitated from both the green and the violet bromide. 

The heat developed by the action of sodium hydroxide shows that 
the conversion of the dissolved green bromide into the dissolved 
violet bromide is accompanied by the development of +23°0 Cal. 

A solution of 100 parts of green chromic bromide was boiled for a 
short time, then cooled and saturated with hydrogen bromide, the 
solution being kept cool throughout the operation. The fine precipi- 
tate which is suspended in the liquid is separated by filtration through 
glass wool, and dried on porous plates out of contact with moist air. 
It forms a blue-grey powder of the composition Cr,Br; + 12H,0, 
and is an isomeric modification of the green bromide. It is 
extremely hygroscopic and very soluble in water, forming a violet 
liquid. It differs from the green modification in being insoluble in 
alcohol; its heat of dissolution is +28°70 Cal., whilst that of the 
green form is only +136 Cal. It yields a violet solution which 
when treated with sodium hydroxide gives rise to exactly the same 
thermal disturbance as the violet solutions obtained from the green 
salt. It follows that the solutions of the blne bromide, the solutions 
formed by the spontaneous alteration of the green bromide, and the 
solution formed by the action of hydrobromic acid on the hydroxide 
precipitated from violet salts of chromium, are identical, and represent 
the definite stable condition of solutions of cupric bromide. 

The conversion of the green bromide in solution into the blue 
bromide, also in solution, develops +23°0 Cal., but the conversion of 
the solid green bromide into the solid blue bromide absorbs —4°34 
Cal. It follows that the green form is the more stable in the solid 
state, whilst the blue form is much the more stable in solution. 

If the solid blue bromide is heated at 100°, it changes into the green 
form without loss of water, but the change either does not take place 
at all at the ordinary temperature, or takes place very slowly. Ina 
moist condition and in contact with a solution of th2 green salt, the 
conversion of the blue solid salt becomes complete after several days, 
even at the ordinary temperature, the change probably being ac- 
celerated by the presence of some crystals of the green salt deposited 
from the mother liquor. When a solution of the blue bromide crys- 
tallises, the first crystals are blue, but those which ferm subsequently 
are green; a solution of the green salt deposits green crystals only. 
A solution of the green salt mixed with hydrobromic acid remains 
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green indefinitely, probably because the acid combines with the water 
and the bromide behaves as in a satarated solution. 
The stability of the isomeric modifications of chromic bromide and 


their mutual conversions are in accord with the principle of maximum 
work. C. H. B. 


New Double Chromates. By A. Lacuaup and C. Leprerre 
(Compt. rend., 110, 1035—1038).—When about 60 grams of lead 
chromate is added gradually in small quantities to 1,000 grams of 
fused potassium nitrate, and the mixture is heated for six or seven 
hours, three products are obtained, namely, (1) a brick-red, basic 
chromate, PbCrO,,PbO, crystallising in the cubical system and in- 
soluble in water; with acids it yields normal lead chromate and a 
lead salt of the acid; (2) a double chromate, PbCrO,,K.CrO,, which 
crystallises in small, hexagonal plates, belonging to the rhombic 
system, and can also be obtained by adding a mixture of lead and 
potassium chromates to fused potassium nitrate; itis insoluble in hot 
or cold water and in alcohol, and is decomposed by acids with separa- 
tion of lead chromate ; (3) an orange compound, PbCrQ,,K,Cr0O,,2 PbO, 
which crystallises in right rectangular prisms, and is formed more 
especially at a high temperature. 

With sodium nitrate, the results are strictly analogous. The com- 

pound, PbCr0,,Na,CrO,, however, crystallises in right prisms, and 
rarely has the appearance of hexagonal plates; it is soluble in water. 
The basic salt, PbCrO,,Na,CrO,,2PbO, is obtained only in small 
quantity, and forms microscopic crystals belonging to the monoclinic 
system. 
TLithiom yields an analogous compound, PbCr0,,Li,CrO,, which, 
however, is more readily obtained by the action of a very concentrated 
solution of lithiurn chromate on freshly precipitated lead chromate in 
sealed tubes at 140°. The ready decomposition of lithium nitrate 
interferes with the preparation of the salt in the same manner as in 
the case of potassium or sodium. The basic orange salt could not be 
obtained. C. H. B. 


Electrical and Chemical Properties of Stannic Chloride. By 
W. Cotprives (Phil. Mag. [5], 29, 383—394 and 480—490).—Pure 
stannic chloride, heated as high as its boiling point, does not conduct 
electricity. The author in these papers investigates the effect of 
mixing foreign substances with the chloride, and discusses the whole 
question of electrolytic conductivity from the theoretical standpoint. 
Addition of chlorine had no effect on the conductivity, but dry hydro- 
chloric acid permitted a small current to pass. Dry hydrogen sulphide 
had an electrical influence. It was observed, however, to precipitate 
white crystals from the chloride. These have the composition, 
SnCl,,5H,S, and are decomposed on heating, leaving a residue of 
Sn8,. Dumas’s compound, SnCl,SnS,, has no existence. Absolute 
alcohol forms white crystals with the chloride, probably SnCl,,5EtOH, 
and these when dissolved conduct with facility, a stannous compound 
being formed and strong polarisation setting in. Ether behaves 
similarly to alcohol, forming a white, crystalline compound, 
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SnCl,,2Et,O, soluble in excess of ether and conducting well: ‘Chloro- 
form does not allow a current to pass. Concentrated aqueous hydro- 
chloric acid, when mixed with the chloride, induces conduction and 
gives a considerable polarisation current. Insoluble solids have no 
effect when added to stannic chloride. 

Taking these results into consideration, the author attributes 
electric conductivity to non-homogeneity of the electrolyte and con- 
sequent chemical exchange. J. W. 


Action of Titanium Chloride on Metals. By L. Levy (Compt. 
rend., 110, 1368—1370).—When vapour of titanium chloride is passed 
over silicon at a bright-red heat in an atmosphere of pure and dry 
hydrogen, very hard, steel-white, cubical crystals are obtained. Boron 
and many metals behave in the same way. Iron and antimony, 
however, cannot be used, and aluminium yields a mixture of the 
cubical crystals with hexagonal lamelle of an alloy which has been 
described previously. The crystals are the same, whatever metal is 
employed; they have not the properties of titanium sesquioxide, and 
in all probability consist of almost pure titanium. They are not 
readily attacked by reagents, but are rapidly dissolved by fused potas- 
sium hydroxide with deflagration. 

The crystals are cubes with the faces p, a’, b', and are frequently 
maciled, the hemitropic plane being one of the octahedral faces. 

C. H. B. 

Complex Acids. By C. Friepuem (Ber., 23, 1505—1530; com- 
pare Rosenheim, Abstr., 1889, 762)——When vanadic anhydride is 
added to a boiling solution of acid sodium tungstate, the salt to which 
Rosenheim assigned the composition, 8Na,0,16W0,,4V,0; + 57H,0, 
is deposited in crystals; the author’s analyses of the carefully crystal- 
lised salt agree better with the formula 2Na,0,4W0O;,V.0; + 14H,0, 
and its chemical behaviour and its synthesis in the manner described 
below seem to show that it is a double salt of the composition 
5Na,0,12WO, + Na,0,3V,0;, and not a salt of a complex tungsto- 
vanadic acid. When sodium trivanadate is boiled with an equivalent 
quantity of acid sodium tungstate, it dissolves completely, and Rosen- 
heim’s is the only salt which can be obtained from the solution by 
crystallisation. Rosenheim’s salt is also formed, together with various 
other compounds, when sodium metatungstate is boiled for some time 
with an equivalent quantity of normal sodium vanadate, and the 
solution then evaporated over sulphuric acid. 

The mother liquors from Rosenheim’s salt, prepared by the first 
method described above, contain a new double salt of the composition 
4Na,0,12W0,,3V,0;, and sodium metatungstate; on adding a cold, 
saturated solution of barium chloride, and evaporating over sulphuric 
acid, a double salt of the composition 3(BaO,4WO;) + BaO,3V,0; + 
30H,0 is deposited in ruby-red crystals, and on further concentration 
barium metatungstate separates from the solution. 

The above results show that the reaction between acid sodium 
tungstate and vanadic acid may be expressed as follows :— 
3(5Na,0,12WO,) + 6V,0; = 2(5Na,0,12WO, + Na,0,3V.0;) + 
3(Na,0,4W0O;) ; on concentrating the solution, a small portion of the 
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acid sodium tungstotrivanadate thus produced is decomposed accord- 
ing to the equation (5Na,0,12WO, + Na,0,3V.0;) + 3(Na,0,4WO,) = 
3(Na,0,4WO,; + Na,0,3V,0;) + 5Na,0,12WO,. 

Vanadic acid and acid potassium tungstate yield compounds analo- 
gous to those obtained with acid sodium tungstate, namely, the salt 
2K,0,4W0,,V,0; + 8H,0, and the salt 4K,0,12 WO,,3V,0; + 30H,0; 
the ammonium salts contain 3 and 30 mols. H,O respectively The 
corresponding barium salts were also prepared. 

Vanadic acid dissolves in a boiling solution of normal sodium 
tungstate; on evaporating over sulphuric acid, sodium sesquivanadate, 
2Na,0,3V.0; + 15H,0, is deposited in large, reddish crystals, and the 
mother liquors on further concentration yield crystalline crusts of the 
double salt, Na,O,3WO;, + Na,0,2V,0; + 20H,0. 

Potassium sesquivanadate, 2K,0,3V,0; + 7H,0, was prepared in a 
similar mauner. 

The compound 3(Na,0,2WO;) + 2Na,0,3V.0; + 36H,0 is formed 
together with Rosenheim’s salt when acid sodium tungstate is boiled 
with excess of normal sodium vanadate ; when treated with acetic acid 
or boiled with tungstic acid, itis converted into Rosenheim’s salt. 

F. 8. K. 

The so-called Phosovanadic Acid and its Salts. By C. Frip- 
Herm and M. Szamaréuski (Ber., 23, 1530—1535).—Two series of 
double salts can be obtained by the combination of phosphoric and 
vanadic acid, namely, luteo- and purpureo-compounds. The former 
are yellowish, do not crystallise well, and are only sparingly soluble 
in, and are decomposed by, water. 

Inteo-compounds.—The compound P,0;,V,0; + 11H,0 was ob- 
tained by treating vanadic acid with phosphoric acid, and the 
salts, (NH,),0,V;0;,P:0; + 3H,0 and K,.0,V.0;,P,0; + 3H,0, 
(NH,),0,2V,0,,P,0; + 7H,O and K,0,2V-,0;,P.0; + 7H,0, were pre- 
pared, but several other compounds which have been described by 
Gibbs (Amer. Chem. J., '7, 209) and Ditte (Compt. rend., 102, 757) 
could not be obtained. 

Purpureo-compounds.—The compounds of this class are deep-red, 
and are readily soluble. The potassium and ammonium salts have 
the composition 7R,0.12V.0;,P,0; + 26H,O, and crystallise well; 
the sodium salt was obtained as a vitreous mass. F. S. K. 


Bismuth Potassium Iodides. By C. Astre (Compt. rend., 110, 
1137—1139).—By the action of different proportions of potassium 
iodide on bismuth iodide, the author obtained three crystallised double 
salts :—Bil;,2KI, which crystallises from ethyl acetate in brown, 
quadrangular lamelle belonging to the quadratic system; 2Bil;,3KI 
+ 2H,0, which crystallises from ethyl acetate in groups of needles 
derived from a quadratic prism ; and Bil;,3KI, which crystallises from 
its aqueous solution, when the latter is allowed to evaporate spon- 
taneously, in grey metallic crystals. This last salt crystallises from 
ethyl acetate in ruby-red, monoclinic lamelle. C. H. B. 


Chloro-Salts and Atomic Weight of Iridium. By A. Jory 
(Compt. rend., 110, 1131—1134).—Iridium, which had been prepared 
4c2 
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and especially purified by Deville and Debray, was converted into 
sodium iridiochloride by heating it with sodium chloride in a current 
of chlorine, and the potassium and ammonium salts were obtained by 
precipitation from a boiling solution. 

The iridiochlorides were converted into the iridosochlorides by 
passing hydrogen sulphide into their boiling solutions until they 
acquired an olive-green colour and then adding an excess of alkaline 
chloride. Potassium iridosochioride, IrCl;,3KCl + H,O, forms large, 
deep-brown, quadratic crystals (a : ¢:: 1 : 1615), olive-green in their 
sections by transmitted light. The ammonium salt, IrCl;,,3NH,Cl + 
H,0, forms olive-green or deep-brown, rhombic prisms of 98° 44’, 
a:b:c:: 08581: 1: 04946. 

These salts lose all water at 120° and were reduced in hydrogen ; 
three analyses of the potassium salt give Ir = 192°68 (H = 1), and 
two analyses of the ammonium salt give Ir = 192°82 (H = 1), the 
mean ‘being Ir = 192°75, almost identical with the mean number 
192:744 given by Seubert. 

The action of nitric acid on iridiochlorides seems to yield a nitroso- 
chloride, IrCl,(NO),2KCl, analogous to the nitroso compound ob- 
tained from ruthenium under similar conditions. It forms soluble, 
vermilion-coloured crystals, which evolve nitrogen oxides at 440°. 

C. H. B. 

Iridium Phosphorus Chlorides. By G. Grisennemmer (Compt. 
rend., 110, 1004—1006).—One gram of hydrated iridium dioxide (this 
vol., p. 948) is heated in a sealed tube at 300° for 30 hours with 
10 grams of phosphorus pentachloride and 15 grams of the trichloride. 
When all the oxide has dissolved the tube contains two layers of 
liquid ; the heavier, which is garnet-red when hot, solidifies to a pale- 
yellow, crystalline mass when cold, the other contains excess of the 
chlorides of phosphorus and a double iridium phosphorus chloride, 
which crystallises on cooling. 

The crystals are dissolved in phosphorus oxychloride in a sealed 
tube at 250°, and separate in pale-yellow crystals of the composition 
IrP;Cl,s, which can be dried in dry air but have such a high tension 
of dissociation that they cannot be left in a vacuum, heated, or dis- 
solved in any solvent which is not already perchlorinated. 

If the crystals are heated gently to 70—80° and kept at this tem- 
perature for half an hour they yield the compound Ir,Cl,,4PC1;,2PCl,. 
At 120—125° the compound Ir,Cl,6PCl, is formed. All three com- 
pounds have the same appearance, and are formed even in a current 
of chlorine. At 190° the compound Ir;P;Cl is formed, but does not 
melt. If the temperature is raised rapidly instead of gradually to 
150°, with reduction of pressure, the chloride melts, becomes very 
deep-red, loses phosphorus trichloride and pentachloride, and yields 
the compound Ir,Ck,,2PCl,,2PCl, or Ir,Cl,,2PCl;,PCl,, according to the 
conditions. 

Benzene reduces the original compound very rapidly; carbon 
bisulphide or phosphorus trichloride dissolves it readily but converts 
it into Ir,Cl,,6PCl,. If heated with chloroform in a sealed tube at 
160°, it is converted into small, red needles of the compound 


Ir.Cl,4PClL, 
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It is rapidly attacked by water, and is completely dissolved if the 
compound is pure and the water is present in large excess; the solu- 
tion when concentrated on the water-bath yields a syrupy, noncrys- 
tallisable acid, Ir,Cl,,3H;PO;,3H;PO,. If this is dissolved in a small 
quantity of water, and a Jarge excess of alcohol added, it is thrown 
down in the form of a white, flocculent precipitate which rapidly 
agglomerates. The potassium salt, Ir,Cl,3PO;H,K,3P0,H>K, is not 
crystallisable, dissolves in water, and is reduced by heat or by alcohol ; 
the ammonium salt, Ir,Cl,3PO;H(NH,).,3PO,(NH,)s, is less easily 
reduced ; the silver salt, Ir,Cl,,3PO,;H,Ag,3PO,H,Ag, blackens when 
exposed to light and readily decomposes into silver chloride without 
precipitation of iridium; the lead salt, 2Ir,Cl,,6PO;HPb,3(PO,).Pb,, 
is white and insoluble in water or acetic acid but dissolves in nitric 
acid. 

The compounds reduce ammoniacal silver nitrate, and with a 
solution of ammonium molybdate in hydrochloric acid they yield a 
yellow precipitate with a greenish tinge. 

The compound Ir,Ck,6PCl, is the easiest to prepare, and when 
pure and dry it is not attacked by cold water, but changes from 
yellow to white. After this alteration it dissolves slowly even in 
boiling water, and does not return to its original form even when 
heated at 125° in a current of chlorine or with chloroform in a sealed 
tube at 160°. When dissolved in water it yields a syrupy non- 
cerystallisable acid, Ir,Cl,,6PO;H;; the potassium salt has the compo- 
sition Ir,Cl,6PO;H,K, and the lead salt lr,Cl,6PO,;HPb. 

C. H. B. 


Combination of Iridium Phosphochlorides with Arsenic 
Chloride. By G. GrisennEImeR (Compt. rend., 110, 1336—1337).— 
Iridium phosphochloride (preceding abstract) dissolves easily in 
arsenic chloride, and if the solution is heated in a sealed tube at 250° 
and allowed to cool it becomes pale yellow and finally deep-red, 
and deposits ruby-red, prismatic crystals of the composition 
2IrP;Cl\s,5AsCl;, which may be purified by washing with carbon bisul- 
phide and drying in a current of air. The same product is obtained 
by heating hydrated iridium dioxide with arsenic trichloride and a 
very large excess of phosphorus pentachloride. It dissolves com- 
pletely in water with liberation of hydrochloric acid, and if the 
solution is evaporated on a water-bath it yields the corresponding 
acid as a very deep-red, syrupy residue, which dissolves completely 
even in a very small quantity of water. The lead and potassium salts 
were prepared. 

If, instead of an excess of phosphorus pentachloride, only so much 
is employed as will dissolve in the arsenic chloride, the product is 
the compound IrCl;,2PCl,;,2AsCl;, which crystallises in soft black 
needles with a violet lustre. They are insoluble in carbon tetra- 
chloride, but dissolve in water yielding a violet solution. 

C. H. B. 
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Mineralogical Chemistry. 


Solubility of Minerals. By C. Déirer (Monatsh., 11, 149—150). 
—The author has determined the solubility in distilled water, of 
minerals which are usually considered as insoluble. The following 
were used in the investigation :—Pyrites, galena, blende, antimonite, 
arsenical pyrites, bournonite, copper pyrites, tinstone, rutile, specular 
iron ore, heulandite, anorthite, natrolite, and chabasite. The samples, 
reduced to a fine powder, were placed in sealed tubes, and heated at 
80° with distilled water for several weeks. All the minerals proved 
to be more or less soluble in water, the sulphides, rutile, and tinstone 
showing the greatest solubility. 

The presence of sodium fluoride raises the solubility of rutile, 
tinstone, and specular iron ore, but sodium chloride does not produce 
a like effect. Carbonic anhydride increases the solubility of the oxides 
and sulphides; sodium sulphide and hydrogen sulphide that of the 
sulphides, especially antimonite. G. T. M. 


Pyrargyrite from Kajénel in Transylvania. By H. Travse 
(Jahrb. f. Min., 1890, i, Mem., 286—289).—The crystals of pyrar- 
gyrite from Kajénel exhibit the following eight forms :—coP2, 


4 —1iR, —}R, —3R, #R3, R2, —2R3. Analysis of the mineral 


yielded the following results :— 


Ag. As. Sb. 8. Total. Sp. gr. 
60°45 102 20°66 17:87 100-00 5°76 
B. H. B. 


Tridymite and Chrystobalite. By E. Matiarp (Compt. rend., 
110, 964—967).—The crystals of silica from the Euganean hills, 
which von Lasaulx described as tridymite, have the form of tridy- 
mite crystals, but really consist of quartz into which the original 
tridymite seems to have been changed. This observation removes 
most of the doubt which existed as to the real properties of tridymite. 
The author has examined crystals of this mineral from Cerro San 
Cristobal and Mont Dore, and his results, combined with earlier ob- 
servations, show that the crystals of tridymite are pseudo-hexagonal, 
but belong to the rhombic system with parameters 1: /3 : 1-629 or 
05774: 1: 09405. The hexagonal plates are grouped in the same 
manner as aragonite ; the mean index of refraction is 1-477, the acute 
positive bisectrix is normal to the plane 001, and the plane of the axes 
is normal to the ordinary axis of grouping. The change of state 
observed by Merian takes place at about 130°, is not accompanied by 
any considerable change of volume, and does not alter the crystalline 
form ; it is therefore not a true change of the tridymite into quartz. 
It follows that, above 130°, silica can exist in two crystalline forms, 
with hexagonal symmetry and one optical axis, one of these forms 
being quartz and the other tridymite. 
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Chrystobalite is a distinct species and not merely a variety of tri- 
dymite. Its sp. gr., 2°34, is a little higher than that of tridymite, and 
it is somewhat easily attacked by alkalis. The crystals, which are 
usually imperfect, are pseudo-cubic, but really belong to the quadratic 
system. They are optically negative, and are grouped in such a way 
that the bases of six pyramids represent the six faces of a cube. The 
author has observed a similar grouping inanalcime. Like the latter, 
chrystobalite is only approximately quadratic and uniaxial, and ouglit 
rather to be regarded as rhombic. At 175° it undergoes a reversible 
change, all birefraction disappears, and the crystals acquire the 
optical properties proper to their external cubical form. cue 


Crystallisation of Alumina and other Oxides in Gaseous 
Hydrogen Chloride. By P. Haurerevitie and A. Perrey (Compt. 
rend., 110, 1038).—At the ordinary pressure, hydrogen chloride has no. 
action on alumina or zirconia at high temperatures nor on titanic 
anhydride at bright redness. Under a pressure of 3 atmos., however, 
and at a temperature below incipient redness, amorphous alumina is 
converted into corundum, titanic anhydride into anatase, and zirconia 
into rhombic tables. At the same temperature and under ordinary 
pressure, hydrogen chloride has a mineralising effect on the salts of 
these metals (carbonate, oxalates, sulphates), though not on the 
oxides. 

The crystallisation of alumina is probably due to the successive 
formations and decompositions of a hydrochloride of alumina analogous 
to the hydrochloride of molybdic anhydride described by Debray, 
since under the conditions of the authors’ experiments the decompo- 
sition of aluminium chloride yields amorphous alumina. 

C. H. B. 


Celestine from Mineral Co., West Virginia. By G. H. 
Wiuiams (Amer. J. Sci. [3], 39, 183—188).—Numerous crystals of 
celestine have recently been found in an extensive cutting on the 
line of the West Virginia Central Railway. They occur in an 
argillaceous limestone, and vary in colour from deep blue to colourless, 
and in length from less than a millimetre up to three inches. They 
are of pyramidal habit, which is not common for this species. This 
is due to the preponderance of the acute brachypinacoid P4. Sub- 
jected to chemical examination, the crystals were found to be com- 
posed of strontium sulphate, with 0°12 per cent. of lime and a faint 
trace of barium oxide. These crystals acquire additional interest 
from their resemblance, in form as well as in their surface markings, 
to the well-known Sangerhausen pseudomorphs. B. H. 


Phosphorites from the Government of Smolensk. By W. 
Vernapsky (Zeit. Kryst. Min., 17,628—629, from the Russian).—The 
principal mass of phosphorite occurs in green sands, rich in quartz, 
of Upper Cretaceous age. An analysis of a phosphorite nodule from 
Raditschi gave the following results :— 


Ignition. Insoluble. P,0;, CaO. MgO. Al,O;. K,0. Na,O.  S. 
6°60 48°49 14°11 22°02 043 2°73 0-26 0°09 trace 
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The nodules consist of wood and bones converted into phosphorite. 
B. H. B. 

Mineral Locality at Branchville. By G.J. Brusn and E. S. 
Dana (Amer. J. Sci. [3], 39, 201—216; and Zeit. Kryst. Min., 18, 
7—23).—This is the fifth paper on this subject written by the 
authors. They now go on to a detailed account of some of the more 
interesting species discovered during recent developments at Branch- 
ville. Specimens have been obtained of all but one of the new species 
described in 1878. Besides these, the authors have found another new 
member of the triphylite-group, a sodium-manganese phosphate, which 
they term natrophilite, and another manganese phosphate, the rare 
mineral hureaulite, hitherto only known at Hureaux, in France. 

Natrophilite occurs sparingly, usually closely associated with lithio- 
philite, with which it agrees in crystalline form. On analysis it 
yielded :— 


P,0;. MnO. FeO. Na,O. Li,0. HO. Insol. Total. Sp. gr. 
41:03 38:19 3:06 16:79 019 043 O81 100°50 3-41 


With the discovery of natrophilite, the triphylite-group receives an 
important addition, thus: 


Triphylite 
Lithiophilite 
Natrophilite Na Mn PQ,. 
These three species are closely isomorphous. 
The following analyses are also given :— 


P.O; FeO. MnO. Cao. 
T. 3836 456 4229 0°94 
Il. 3490 1713 3451 0°63 
III. (37°69) 342 17-40 30-02 
IV. 4089 1296 3183 2-09 
V. 3968 969 3958 3-63 


H,0. Quartz. Total. 
I. 12°20 1-76 100°11 
II. 13°18 013 100-48 
Ill. 981 1°66 10000 
IV. 163 0°82 99°61 
Vv. 2158 1:02 100°69 


I. Hureaulite in short, prismatic crystals; the analytical results 
agree with those obtained by Damour, and lead to the formula 
H.R;(PO,), + 4H,O. II. Reddingite, formula R,(PO,). + 3H,0. 
ILI. Fairfieldite, formula Ca,Mn(PO,), + 2H,0. This analysis con- 
firms the earlier one by Penfield. IV. Dickinsonite, formula 
R,(PO,). + 4H,0. The results vary considerably from those of 
Pentield in his original analysis of impure material, the composition 
now established being essentially the same as that originally deduced 
for fillowite. V. Fillowite. The analytical results agree with the 
last, showing that the two species are essentially dimorphous forms 
of the same species. B. H. B. 
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Phosphosiderite, a new Mineral. By W. Bruuns and K. Busz 
(Zeit. Kryst. Min., 17, 555—560).—This new mineral, from the. 
Kalterborn mine, near Eiserfeld, in the Siegen district, has a hard- 
ness of 33 and a sp. gr. of 2°76. It occurs in cavities in iron ore as a 
crystalline aggregate of a blood-red colour. Analysis gave the fol- 
lowing results :— 


F C203. P,O;. H,0. Total. 
44°30 38°85 17°26 100°41 


Formula (Fe,0;,P,0;)2. + 7H,O. These results are very similar to 
those obtained by Nies on analysing strengite; formula, (Fe,0;,P,0s). 
+ 8H,0. It therefore appeared not impossible for the two minerals 
to be identical. Whereas, however, in the mineral under examination 
all the water was given off at 140°, strengite gave up its water at 
different temperatures ; of the 8 mols., 1} being given up at 105°, and 
the remainder at 135°. The authors therefore propose the name of 
phosphosiderite for this new mineral. It crystallises in the rhombic 
system, the axial ratio being a: 6 : c = 0°53302: 1: on . 

B. H. B. 


Spangolite, a new Mineral. By S. L. Penrretp (Amer. J. Sci. 
[3], 39, 370—378}.—A very beautifully crystallised specimen of an 
unknown mineral from Tombstone, Arizona, in the collection of N. 
Spang, proved to be a new species, a hydrated sulphate and chloride 
of copper. The crystallisation is hexagonal, rhombohedral, and the 
chemical composition of the mineral is as follows :— 


SO. Cl. Al,O;. CuO. H,0. Total. Sp. gr. 
1011 411 660 5951 20°41 4100°74 3-141 


Its formula is CusAICISOy»,9H,O. There is at present no known 
mineral similar to this in composition. The rare mineral connellite, 
from Cornwall, is the nearest approach to it, in that this contains 
copper in combination with sulphuric and hydrochloric acids ; but the 
form and properties of the two minerals are quite distinct. As far 
as can be found, these two minerals, together with sulphohalite, 
varacolite, and kainite, are the only mineral occurrences of sulphate 
and chloride in combination. The occurrence, too, of alumina in a 
copper mineral is very unusual. B. H. B. 


Hornblende of St. Lawrence Co., New York. By G. H. 
Wituams (Amer. J. Sci. [3], 39, 352—358).—A perfect cross-parting 
<iue to intercalated twinning lamelle, occurs on certain crystals of 
brown hornblende from Pierrepont, St. Lawrence Co. The pheno- 
menon is analogous to the basal parting more commonly observed on 
pyroxene, and in view of the interest attaching to the structural 
planes of crystals the author has subjected these crystals to careful 
examination. From its composition, this hornblende is to be referred 
to actinolite. It presents two well-marked varieties: green (I) and 
brown (II), which, however, differ merely in colour. Analysis of 
these two varieties gave the following results :— 


1074 ABSTRACTS OF CHEMICAL PAPERS. 


SiO,. TiOs. Al,O3. Fe,03. FeO. MnO. CaO. 
I. 5654 — 110 O69 236 — 13°69 
ll. 5644 O11 4177 O84 O73 O11 11°83 


Na,O. K,0. Ignition. Total. 
T. 115 — —_— 99°95 
II. 2:18 0°75 2°46 100°15 


Evidence afforded by thin sections of this mineral under the 
microscope shows that an alteration of the crystallographical symbols 
for the terminal planes of hornblende is necessary to show its analogy 
to pyroxene, on the assumption that the gliding plane, now called the 
orthodome P<, is the basal pinacoid OP. B. H. B. 


Production of Sillimanite: Constitution of Porcelain. By 
W. Vernapsky (Compt. rend., 110, 1377—1380).—Sillimanite is the 
only aluminium silicate which has been produced artificially. Kyanite 
und andalusite change into sillimanite at 1350° with development of 
heat. Andalusite becomes white and opaque; in thin sections it 
extinguishes in a direction parallel with the prismatic edges of the 
original crystals, but the optical sign in the direction of elongation 
has become positive. 

At a white heat an intimate mixture of finely-divided silica and 
alamina combines with development of heat, and fuses, forming a 
very hard, milky-white, slightly porous mass. After the heat of com- 
bination has been developed, and the mass has fused, it becomes solid, 
and will not melt again even in the hottest parts of a Leclercq and 
Forquignon furnace. A mixture of the composition Al,O, + 2Si0, 
fuses well, but the reaction is less distinct with Al,O, + SiQ,, though 
somewhat more distinct with Al,O, + 3Si0O,. 

The product consists of acicular crystals enclosed in an amorphous 
substance ; the former act strongly on polarised light, and the optical 
sign in the direction of elongation is positive. The amorphous 
matter dissolves in cold hydrofluoric acid, but the crystals are not 
affected. They are, however, readily attacked at 70—80°. Crystals 
separated by means of the acid were found to have the composition 
Al,0;,SiO,; the amorphous substance is almost pure silica, but con- 
tains small quantities of alumina. In presence of a small quantity 
of magnesium oxide, larger crystals of sillimanite are formed, but the 
magnesia does not enter into combination, and is easily removed by 
hydrofluoric acid, and even by strong hydrochloric acid. 

As a general rule, when silica and alumina act on one another at a 
high temperature in absence of all but a small quantity of fixed bases, 
sillimanite is formed ; this constitutes a large part of the products of 
the action of a high temperature on topaz, dumortierite, kaolin, and 
clays. 

It is known that porcelain is a mixture of a crystallised and an 
amorphous substance, and thin plates have the same appearance as 
kaolin which has been heated at a high temperature. Treatment 
with cold hydrofluoric acid separates the crystalline from the amorph- 
ous matter slowly and with some difficulty, and the amorphous 
matter contains bases which form insoluble fluorides or silicofluorides. 
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Crystals separated in this way had the composition Al,0;, 70°3; SiO, 
29°7 per cent., which differs slightly from that of sillimanite. It is 
ossible that excess of alumina adheres to the crystals, or a compound 
11A1,0;,8Si0, (Al,0;, 70°1; SiO,, 29°9 per cent.) may be formed. In 
any case, porcelain consists of an amorphous substance and crystals 
which closely resemble sillimanite in composition. C. H. B. 


Phonolites from Colorado. By W. Cross (Jihrb. f. Min., 1890, 
1, Ref., 427, from Proc. Colorado Sci. Soc., 1887, 167—170).—In the 
United States hitherto but one occurrence of phonolite was known 
(Black Hills, Dakota). The author now describes a phonolite from a 
second locality near Florissant, Pasolty Co., Coloreds. The rock is 
very similar in structure to that from Zittau. On analysis it yielded 
the following results :— 

SiO,  Al,O; FeO; FeO. MnO. (CaO. MgO. K,O. Na,0. 
60°02 20°98 221 051 trace 118 trace 572 883 
Cl. P05. H,0. Total. 
trace trace 0°70 100°15 


Its sp. gr. is 2°576. The portion soluble in acid (25 per Ce con- 
sists almost exclusively of nepheline. B. H. 


New Swedish Minerals. By L. J. Icztstrém (Jahrb. f. Min., 
1890, 1, Mem., 248—262).—1. A New Mineral of the Olivine-group.— 
A new variety of knebelite (magnesia-knebelite) has been discovered 
by the author at the Hilling iron mine, in the parish of Ludvika, in 


the government of Dalekarlia. This mineral differs from the iron- 
knebelite, previously found by the author, in its pearly lustre and 
lighter colour. Besides which, it is invariably associated with small, 
red crystals of garnet, which never occur with the iron variety. An 
analysis of the new mineral gave the following results :— 


8i0,. FeO. MnO. MgO. Total. 
311 42°6 21°6 4°7 100°0 


The percentage of ferrous oxide must be too high on account of 
admixed grains of magnetite. The minerals belonging to the 
olivine-group, which contain iron and manganese in excess, have the 
following ratios between the iron and manganese-atoms :— 

Fayalite :0 
Bmebelite..wccccccescsscccseces :1 
Iron-knebelite 

Magnesia-knebelite 

Eulysite-olivine 

Tephroite 

2. Ferrostihian.—This is a new mineral discovered by the author 
on July 13, 1889, at the Sjé mine, in the parish of Grythyttan, in the 
government of Orebro. The mineral is black, has a hardness of 4, 
and crystallises in the monoclinic system. Analysis gave the following 
results :— 
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SiO, (Mg,Ca)CO;. 8b.0; FeO. MnO. 48,0. Total. 
2°24 2°14 1480 22°60 46°97 10°34 99°09 


Its formula is (10RO,Sb,0;) + 10(RO,H,0). 

3. Pleurasite——This is a new hydrated arsenate of manganese and 
iron from the Sjé mine. As yet it has only been qualitatively an- 
alysed. Its name is derived from r\evpas (by the side), as it is found 
by the side of the arseniopleite in bands of 1 cm. in thickness. 

4. Stibiatil—This is a new antimonate also from the Sjé mine. 
An approximative analysis yielded 


FeO. Mn,0;. —‘8b,0, + H,0. Total, 
26 44 30 100 


Stibiatil is thus a hydrated antimonate of manganese and iron, in 
which ferrous oxide is present in the greatest amount yet met with. 

5. Neotesite—This new mineral occurs in association with tephroite, 
pyrrhoarsenite, and calcite at the Sjé mine. On analysis it yielded 
the following results :— 


Si0,. MnO. FeO. MgO. 4H.O. Total. 
29°50 40°60 trace 20°05 9°85 100:00 


Formula: (2RO,Si0,) + H,O, in which RO represents MnO and 
MgO. As it is probable that this mineral was formed subsequently 
to the tephroite, the author terms it neotesite, from veorparos (young). 

6. Jacobsite and Braunite——The author has discovered these mine- 
rals in a new locality at Glakirn, in the parish of Linde, in the 


government of Orebro. Analysis shows the Glakirn jacobsite to have 
the same composition as that of Langban. B. H. B. 


Garnet from the South African Diamond-fields. By E. Conrn 
(Jahrb. f. Min. 1890, 1, Ref., 393—394).—With the diamonds of 
South Africa, numerous garnets are found. In the dry diggings 
they are irregularly rounded grains, and in the river diggings they 
are uniformly rolled and polished. Analysis of wine-red (I) and 
deep hyacinth-red (II) garnets gave the following results :— 


SiO,. Al,Os. Cr,O3. FeO. MnO. CaO. MgO . Total. 
I. 4134 22:75 296 1212 036 517 1629 100°90 
II. 4090 22°81 148 13:34 038 470 1643 100-04 


Both these varieties, as well as the garnets of other shades of colour 
found at the Cape, are typical pyrope. B. H. B. 


Syenites and Hornblende-schists near Glatz, in Lower 
Silesia. By H. Travse (Jahrb. f. Min., 1890, 1, Mem., 195—233). 
—The hornblende-bearing rocks of Glatz have been described, partly 
as of eruptive origin and partly as belonging to the crystalline 
schists. Microscopical investigation shows these rocks to have a 
similar mineralogical constitution, the component minerals being 
orthoclase, oligoclase, quartz, mica, and augite (hornblende). In all 
the rocks investigated, the hornblende is of secondary origin, having 
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been formed from augite. The structure of the two rocks, the 
syenites and the hornblende-schists of the geological maps, is very 
variable. The syenite may have a fibrous or slaty texture, and the 
hornblende-schist frequently resembles syenite. Analysis also shows 
that the composition is very similar. This similarity may be well 
seen from the following analytical results :— 


SiO,. Al,0; + Fe,0;, CaO. MgO. 
I. 66°07 19°89 3°86 2°04 
II. 62°91 17°23 4°48 2°95 


I is a partial analysis of the syenites of Follmersdorf, Werdeck, 
and Hannsdorf, a mixture being prepared of 20 grams of each of these 
rocks. II is a partial analysis of a similar mixture of the hornblende- 
schists of Maifritzdorf, Droschkau, and Werdeck. The differences 
exhibited in these two analyses are not greater than those occurring 
in each of the various rocks. It follows that a division of these rocks 
into syenites and hornblende-schist is not feasible. Both rocks have 
the same origin; they are intimate'y connected, and form a geological 
whole, which, in its mineralogical constitution and its structure, ex- 
hibits numerous variations. Whether these rocks should be classed 
as crystalline schists or as eruptive rocks, can only be determined by 
a careful geological survey. The contact-phenomena in the limestone 
at Neudeck render the latter hypothesis the more probable. The 
rocks may consequently be termed quartz-bearing augite-mica- 
syenites. B. 


Minerals of the Syenite-pegmatite Veins of the South Nor- 
wegian Augite and Nepheline Syenites. By W. C. Briccrr 
(Zeit. Kryst. Min., 16).—This memoir occupies 900 pages, and is 
illustrated by 38 figures, 27 lithographic plates, and 2 geological 
maps. Part I (pp. 1—100) is devoted to a summary of the geology 
of the Christiania district, with special reference to the eruptive 
rocks. Part II (pp. 101—235) is devoted to an account of the geology 
of the syenitic and nepheline-syenitic pegmatite veins of the coast 
between the Christiania fjord and the Langesund fjord. The 
remainder of the volume, the special part, contains a description of 
73 minerals occurring in the syenite-pegmatite veins. In addition to 
the minerals previously known, the author has found iron-glance, 
nordenskiéldine, hambergite, xenotime, johnstrupite, epidote, calcio- 
thorite, datolite, muscovite, stilpnomelaune (?), turmaline, diopside 
(and salite), lavenite, hiortdabhlite, rosenbuschite, arfvedsonite, 
capelenite, melanocerite, karyocerite, soda-katapleite, perovskite, 
eudidymite, thomsonite, weibyeite, and parisite. The number of well- 
defined mineral species known in the syenitic and nepheline-syenitic 
pegmatic veins occurring along the coast between the Christiania and 
Langesund fjords amounts to nearly 75, a number which renders this 
one of the richest mineral localities inthe world. Of these 75 species, 
more than 2U have not been met with elsewhere, and 5 other rare 
species were first discovered here. The memoir contains a large 
number of important analyses. As many as 54 new analyses of 
minerals, and 43 new analyses of rocks have been specially made by 
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leading Swedish and Norwegian chemists. Space will not admit of 
all these analyses being reproduced, and it is not possible to do more 
than give brief descriptions of a few of the more interesting minerals 
described by the author. 

1. Nordenskidldine, named after the celebrated traveller, is of great 
rarity in the Norwegian veins. It crystallises in the rhombohedral- 
hemihedral system, and gave on analysis the following results :— 


Sn0,. ZrOx. CaO. B,O;. Ignition. Total. 
53°75 0°90 20°45 23°18 1:72 100-00 


Formula, CaSnB,0,, or, less probably, Ca(BO),SnO,. The crystal- 
lography of the mineral, ‘however, indicates that it is a borate, and 
not a stannate. Its colour is yellow; its hardness 5°5 to 6; and its 
sp. gr. 4°20. 

2. Hambergite, discovered by A. Hamberg in 1889, and named after 
him by the author, crystallises in the rhombic system. Its hardness 
is 7°5, and its sp. gr. 2°347. Analysis gave the following results :— 


BeO. H,0. B05. Total. 
53°25 10°03 36°72 100-00 


Formula, HO-Be,BO;.. As a basic borate, this extremely rare 
mineral is one of the most interesting met with in the Norwegian 
veins. 

3. Xenotime. This is a very pure yttrium phosphate, which, on 
analysis, gave results corresponding with the formula Y{PO,).. In 


appearance this mineral differs from occurrences previously known 
by its deep brown colour, by its high sp. gr. of 4°62, and by its crystal 


form, 0P,Poo. 

4. Johnstrupite, named after Professor F. Johnstrup, of Copenhagen, 
resembles mosandrite crystallographically and optically, but differs 
in colour, being green instead of brown. Analyses of mosandrite (1) 
and johnstrupite (II) gave the following results :— 

Si0,. TiO, ZrO. ThOs. CeO; Ca(LaDi),0; Y,05 Al,0s. 
I. 30°71 533 743 O34 634 10°45 352 — 
II. 30°50 757 284 079 080 12°71 lll 1°52 
Fe,0s MnO. CaO. MgO. NaO. K,O. HO. F. 
1.056 045 2253 063 244 038 %$%7:70 2°06 
Il. 0°50 trace 27°76 163 667 O12 141 5:98 
Total. Less O. Total. 
I. 100°87 0°86 100°01 
II. 101°91 2°50 99°41 


The two minerals present many points of similarity. Their differ- 
ences are seen from the calculated formule :— 


Mosandrite.. ~ Lars de } Ri | R."Ryo"(R2'),[8i0,]12. 


Jobnstrupite... Be Ru | Be"R,s!(R,').[Si0, 
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5. Calciothorite. This mineral was discovered by the author a few 
years ago. It is amorphous, has a hardness of 4°5, and a sp. gr. of 
4114, and gave on analysis results corresponding with the formula 
5(ThSi0,),2(Ca,Si0,) + 10H,0. 

6. Astrophyllite. From the results of a new analysis of this mineral, 
the author deduces the formula R",R',Ti(SiO,),. He regards astro- 
phyllite as a perfectly independent mineral not connected with the 
micas, nor with the minerals of the pyroxene group. 

7. Leucophane and Melinophane. New analyses of leucophane (1) 
and melinophane (II) gave the following results :— 


SiO,. Al,0O;. BeO. MgO. CaO. Na,O. K,O. H,0, 
I. 4850 045 1003 O27 22°94 12°42 — 1:08 
II. 43°60 461 980 O16 29°56 798 023 — 

F. Total. Less O. Total. 
I. ¥94 101°63 2°48 99°15 
IL. 5°43 101:37 2°27 99°G8 


From these results the following formule are deduced :— 


I. Leucophane., Na;(FBe);Ca,(SiO,;), or R,' Rs’ (SiO). 
IL. Melinophane. Na,(fBe),(Ca,0),Be(SiO;), or R,'R,"(SiOs;),. 


8. Wohlerite. A new analysis of this mineral gave the following 
results :— 


Si0,. TiO,. ZrO3. Nb,0;. Ce,03. Fe,O3. FeO. MnO. MgO. CaO. 
30°12 042 1611 12°85 066 048 126 100 012 26°95 


Na,O. 4H,0. F. Total. LessO. Total. 
750 O74 298 10119 41:24 99°95 


9. Rosenbuschite. This mineral gave on analysis the following 
results :— 


Si0,. ZrOF>. ZrOz. TiO. Fe,03. Ce,03. MnO. CaO. Na,O. Total. 
31°44 22:09 O67 7:22 107 O33 162 25°12 1004 99°60 


From these results the author deduces the formula 
6CaSi0,,2Na,ZrO,F.,1Ti(SiO;) (TiO;). 


Rosenbuschite, both in its crystal form and in its composition, pre- 
sents sufficient analogies to pectolite for it to be described as a zircon- 
pectolite. An interesting result of this investigation of the Nor- 
wegian veins is the discovery of not merely three zircon-pyroxenes 
analogous to the ordinary pyroxene lengthened in the direction of 
the vertical axis, namely, lavenite, wohlerite, and the asymmetrical 
hiortdahlite, but also of a zircon-pectolite, lengthened in the direction 
of the orthoaxis, corresponding with the pyroxenes of the wollastonite 
series. 

10. Karyocerite. As this new mineral occurs in tablets of a nut- 
brown colour, the author has named it karyocerite, from «dpvov (nut), 


1080 ABSTRACTS OF CHEMICAL PAPERS. 


and cerium, so as to indicate its relation to the black melanocerite, 
On analysis the mineral yielded— 


Si0,. Ta,O;. P,O;. CO. B,O3. F. ZrO. CeO. ThO,. Al,03. 
1297 311 086 035 (470) 563 047 5°89 1364 0°87 


Fe,03. Mn,03. Ce,03. Di,O3. La,O3. Y,03. CaO. MgO. Na,O. H,0. 
136 O66 1483 675 1434 221 737 O17 142 477 
Total. Less O. Total. 

102°37 2°37 100°00 B. H. B. 


Action of Solutions of Alkalis, Alkaline Earths, and certain 
Salts on Mica; Formation of Nepheline, Sodalite, Leucite, 
Orthoclase, and Anorthite, By C. Friepe.and G. Frrepe. (Compt. 
rend., 110, 1170—1178).—The mica was heated at 500° with the 
various compounds and water in a steel tube lined with platinum for 
periods of 14 to 60 hours, according to the rate of change. The 
mica used was a Norwegian muscovite containing 7 per cent. of 
potassium oxide, and 3 per cent. of sodium oxide. 

When the mica is heated with from 25 to 66 per cent. of potassium 
hydroxide, and not less than its own weight of water, it yields 
distinct brilliant, unmodified, hexagonal prisms. They are anhydr- 
ous, have the crystallographic properties of nepheline, and agree in 
composition with a mixture of 2 parts of soda nepheline and 1 part 
of potash nepheline. It is noteworthy that they contain an excess of 
soda, although formed in presence of an excess of potash. Fouqué 
and Michel-Levy have previously observed that it is not possible to 
obtain a pure potash nepheline in the dry way. When sodium 
hydroxide is used, the mica is more readily attacked, and the com- 
position of the crystals corresponds with 3 parts of soda nepheline, and 
1 part of potash nepheline. 

If sodium chloride is also added in quantity varying from one- 
third to double the weight of the mica, sodalite is obtained in rhombic 
dodecahedra, modified by faces of the cube. It is identical in pro- 
perties with the sodalite from Mt. Somma, and its composition is not 
materially affected by variations in the proportion of sodium chloride 
used. If, however, the quantity of salt is very little greater than 
that required to form sodalite, crystals of nepheline free from chlorine 
are obtained. 

If the mica is heated with potassium silicate in the proportion 
required to form leucite, alteration takes place slowly, and well- 
formed crystals of orthoclase are obtained. If, however, it is heated 
with 50 per cent. of calcined silica, and 70 per cent. of potassium 
hydroxide for two days, the products are orthoclase, hexagonal, 
nepheline, and pseudo-cubic quadratic prisms, which have the com- 
position and properties of leucite. The crystals are single prisms or 
macles of two or three prisms, in such a way that the quadratic axes 
become rectangular. 

When heated with lime-water, mica yields small octahedral crystals 
of a hydrated aluminium calcium silicate, which seems to correspond 
with no known natural mineral. If calcium chloride is added in order 
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to decompose the sodium and potassium hydroxides, which must be 
liberated by the action of the lime, decomposition of the mica takes 
place readily, and the product forms almost rectangular lamell#, more 
or less modified at the angles, which have the crystallographic pro- 
perties of anorthite macles, and have the chemical properties of this 
mineral. 

It is therefore possible to obtain from mica, by the action of aqueous 
solutions at a high temperature and under pressure, five minerals, 
nepheline, sodalite, ortboclase, leucite, and anorthite, which are found 
in the eruptic rocks of Mt. Somma. C. H. B. 


Some Secondary Minerals of the Amphibole and Pyroxene 
Groups. By W. Cross (Amer. J. Sci. [3], 39, 359—370).—During 
the microscopical examination of some rocks from Custer Co., 
Colorado, the author observed two peculiar minerals of secondary 
origin, one an amphibole and the other a pyroxene. The former is a 
clear blue mineral occurring as a pseudomorphous replacement of 
common hornblende or of augite, with a pleochroism like that of 
glaucophane, whilst the orientation of the ellipsoid of elasticity indi- 
cates that the mineral is closely related to the new species riebeckite. 
The pyroxene is bright green, and, although at first sight appear- 
ing to be orthorhombic in crystal form, is probably related to 
wegirite. The microscopical characteristics of these minerals are fully 
described. The results are of interest, inasmuch as, if the minerals in. 
question are really sgirite and riebeckite, they appear in new asso- 
ciations, and were clearly formed under conditions quite different; from 
those attending their origin in other known localities. 3B. H. B. 


Meteoric Iron from North Carolina. By L. G. Eaxrns (Amer. 
J. Sci. [3], 39, 395—396).—The iron described was found in 1880, 
on a farm near Ellenborough, Rutherford Co., and weighed originally 
about 2200 grams. In shape it has, roughly, two globular ends, with 
a connecting bar. The iron is very tough, and highly crystalline. 
Small irregular patches of troilite are visible, and schreibersite also 
seems to be present. Analysis of the iron yielded— 


Fe. Ni. Co. Cu. P. 8. Si. Total. 
88:05 1037 068 004 O21 008 O02 99°45 
B. H. B. 


Mineral Waters of Malaisie: a Tin Mineral in Process of 
Formation. By S. Meunier (Compt. rend., 110, 1083—1085).— 
The water of Azer-Eanas, at Ulu Klang, which issues from the spring 
at a temperature of 50°, has a very peculiar and disagreeable odour, 
but evolves practically no gas when heated, and contains only 2 parts 
of inorganic matter in 100,000. On the other hand, it contains a large 
quantily of organic matter, which forms a syrupy residue when the 
water is evaporated. 

The water of Azer-Panas, near Chevas, is quite different. It is hot 
when it issues from the spring, limpid, odourless, and has a very 
slight saline taste. When heated it becomes turbid, and evolves a 
large number of small bubbles of nitrogen. The water contains 
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chlorides, but no sulphates, and only traces of calcium; the total 
weight of sodium and calcium chlorides does not exceed 1°4 grams per 
litre. 

The rocks at the spring of Azer-Panas are covered with greyish- 
white, earthy, vesicular concretions, of sp. gr. 2:1. They contain 
white, superposed scales, in which are small, black dendrites. The 
concretions are only slightly attacked by hydrochloric acid, even after 
several months. They contain SiO, 91°; H.O 75; SnO, 05; 
Fe,0, 0°2; Al,O, traces = 100°0. The stannic oxide doubtless forms 
the black dendrites, and this is the first instance of a tin mineral 
in process of formation in a modern spring. C. H. B. 


Organic Chemistry. 


Melamine. By B. Ratuxe (Ber., 23, 1675).—Melamine, 
C,N;(NH,)3, is obtained by heating pure melam, C,N,(NH,).:NH, at 
130°, with a 30 per cent. solution of ammonia; on evaporating to 
dryness and treating with water, the melamine dissolves; the residue 
consists of ammeline, which is simultaneously formed. J. B. T. 


Synthesis of Ammeline and Cyanuric Acid. By E. Bampercer 
(Ber., 23, 1856—1869).—The formation of ammeline from dicyano- 
diamide and cyanic acid is explained by assuming that cyanoguany]- 
carbamide, CN-NH-C(NH)-NH-CO-NH,, is first formed, and that, by 
the transference of a hydrogen-atom it changes spontaneously into 
the ammeline ring, HN<GN4)'NESO:NH. _ This is in agreement 
with the conclusions of Smolka and Friedrich (compare this vol. 
p- 856), but not with those of Rathke (compare Abstr., 1886, 217), 
who refers all the additive properties of dicyanodiamide to the 
influence of the cyanide radicle, while the author assumes that this 
group only reacts in the case of compounds formed with water, 
hydrogen sulphide, and ammonia, the substances obtained by the 
addition of cyanic acid or thiocyanic acid being produced by inter- 
action with the amido-group. The combination of carbonic anhydride 


and dicyanodiamide to form melanurenic acid, <a C:NH, 


also belongs to the second class. In a similar manner, the reactions 
of cyanamide may be separated into two divisions; accordingly the 
eompound obtained from cyanamide and cyanic acid should be repre- 
eented as cyanocarbamide, NH,CO-NH-CN, and not as amidodicyanic 


acid, co<NES ong, as hitherto; its properties, and formation 


from dicyanodiamide by the action of barium hydroxide, being in agree- 
ment with this theory. The polymerisation of cyanoamide to form 
dicyanodiamide may be represented as being strictly analogous to the 
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aldol condensation, and to the formation of imidoacetyl methyl 
cyanide from methyl eyanide; the same relation is observed during 
the further changes into cyanoacetone and cyanocarbamide (amido- 
dicyanic acid) respectively. In a similar manner, melamine, 


C(NH)-NH,Y «. 
NH< C(N H)-NH> CN H,. 
is produced from dicyanodiamide by a second condensation with 
cyanamide, the hypothetical intermediate product being cyanobi- 
guanide, NH,-C(NH)-NH-C(NH)-NH-CN. 

In addition to the methods already known, ammeline may be pre- 
pared by heating dicyanodiamide with finely powdered, anhydrous 
potassium cyanate, at 200—205°, for about 20: minutes; when cold, 
the product is dissolved in boiling water containing a little sodium 
hydroxide, and the ammeline precipitated with acetic acid. On evapo- 
ration of the mother liquor; a second portion of ammeline is obtained ; 
this is removed, and the liquid further concentrated and treated with 
dilute sulphuric acid, when crystals of melamine sulphate separate ; 
the yield of ammeline is 100 per cent. of the dicyanodiamide 
employed. 

Cyanuric acid may be prepared by heating together equal parts of 
biuret and ethyl carbamate for two hours at 160—170° ; a considerable 
evolution of ammonia occurs, and the product when dissolved in hot 
water, yields pure cyanuric acid on cooling. Potassium cyan- 
urate is obtained on substituting potassium cyanate for the ethyl 
carbamate in the above reaction. For this purpose mixture of biuret 


with potassium cyanate in molecular proportion is heated at 130°; 
the reaction is somewhat violent; the potassium salt erystallises out 
on treating the product with hot water. 

These syntheses of cyanurie acid are represented as being com- 
pletely analogous to the formation of ammeline, and, in the author's 
opinion, they afford a further proof of the correctness of this con- 
densation theory. J. B. T. 


Stereochemistry of Ethane Derivatives. By K. Auwers and 
V. Meyer (Ber., 23, 2079—2083).—The recent researches of Beth- 
mann, Graebe, and Baeyer have confirmed the conclusion previously 
arrived at by the authors, namely, that in certain compounds the 
singly-bound carbon atoms are not capable of free rotation. 

The results obtained by Bethmann and Graebe seem to indicate 
that Wislicenus’ theory as to the free rotation of singly-bound carbon 
atoms must be limited to certain cases; absolutely free rotation is 
probably possible only when the substituting atoms or groups are 
identical; where, as is the case in the majority of compounds, the atoms 
or groups are not identical, there will be some definite position of equili- 
brium; only in cases where the substituting atoms or groups are 
equally negative will there be several positions of equilibrium. 

F. 8S. K. 

Constitution of «-Dibromhydrin. By O. Ascuan (Ber., 23, 
1826—1831).—a-Dibromhydrin yields bromodinitromethane and 
bromacetic acid on oxidation with nitric acid of sp. gr. 1°48. 

4d2 
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a-Dichlorhydrin gives the corresponding chlorinated-compounds. 
a-Dibromopropyl acetate is prepared by heating a-dibromhydrin 
with acetic anhydride at 120°; it is a colourless strongly refractive 
liquid, of sp. gr. 18248 at 16°; it boils at 227—228°, and undergoes 
decomposition on exposure to light. «f-Dibromopropyl acetate is 
obtained in a manner similar to the a-compound, which it closely 
resembles; it boils at 227—228°, and has a sp. gr. of 1°8281 at 16°. 
The author considers that his results prove the correctness of the 
generally accepted formula for a-dibromohydrin. J. B. T. 


Atomic Re-arrangement of Allyl Compounds. By O. AscHay 
(Ber., 23, 1831—1839).—a-Dibromhydrin, on distillation, decom- 
poses into epibromhydrin, allyl aldehyde, and hydrobromic acid. 
Allyl alcohol and epibromhydrin are formed by the action of sodium 
on a-dibromhydrin or a-dibromopropylacetate. The author explains 
these observations by assuming that the changes take place accordin 


to the following equations :-— 
CH,BrCH(OH)-CH,Br + Na= CH,BrCH<, + NaBr + H. 
2 


The remaining atom of bromine is then eliminated in a similar 
manner by the action of a second atom of sodium, giving the com- 


pound CH C<i, from which allyl aldehyde, CH,:CH-CHO, is 


29 
formed by re-arrangement, and this is then reduced to allyl alcohol 
by the hydrogen liberated in the previous stages. J. B. T. 


Greater or Less Rotation (Multi-Rotation) of Sugars. By 
E. Parcus and B. Tottens (Annalen, 25'7, 160—178).—The anthors 
propose to employ the term “ multi-rotation” to denote the change 
(increase or decrease) of rotatory power which takes place in a sugar 
solution, from immediately after its preparation in the cold until con- 
stant rotation is attained; a sugar solution, the rotatory power of 
which increases on keeping, may be said to show “ greater rotation,” 
when the opposite is the case “ less rotation.” 

A number of sugars have been examined in order to obtain more 
exact knowledge of the phenomenon of multi-rotation, special pains 
having been taken to determine the rotatory power as soon as possible 
after solution ; the observations were made at 20°, and the solutions 
employed contained about 10 per cent. of the sugar. From the data 
thus obtained the authors have, in the case of each sugar, constructed 
a curve, the ordinates representing the change of rotation, the abscisse 
the time that has elapsed since solution; the form of the curves is, 
generally speaking, very regular, and the values obtained for constant 
rotation agree very well on the whole with those obtained by previous 
investigators. The experiments also show that dextrose is the only 
sugar that shows bi-rotation; in the case of xylose, the proportion 
between the initial and the constant specific rotatory power is rather 
more than 4: 1, whilst in the case of arabinose and lactose it is about 


8:5. Galactose, maltose, and levulose were also examined. 
F. 8S. K. 
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Melitriose and Melibiose. By C. Scuersier and H. Mirre_meier 
(Ber., 23, 1438—1443; compare this vol., p. 226).—In the prepara- 
tion of melibiose by the hydrolysis of melitriose with sulphuric acid, 
the authors have observed that in extracting the concentrated syrup, 
previously freed from acid, with absolute alcohol, not only levulose, 
but also considerable quantities of melibiose, pass into solution ; on 
cooling, however, the alcoholic extracts deposit the greater portion of 
the melibiose as a colourless powder, free from levulose. 

Anhydrous, amorphous melibiose has the composition C,,H,On, 
and its specific rotatory power was found to be [a|p = 126°8° as a 
mean of two determinations. 

Melibiosephenylhydrazine, CigH2s0N, forms yellow, microscopic 
erystals, melts at 145°, decomposes at 160°, and is readily soluble in 
water, but only sparingly in alcohol, and insoluble in ether, benzene, 
and chloroform; when warmed with an aqueous solution of phenyl- 
hydrazine acetate, it yields phenylmelibiosozone. 

Octacetylmelibiese, C;zH\,O;, Acs, prepared by boiling melibiose with 
acetic anhydride and sodium acetate, crystallises from hot alcohol in 
small needles, melts at 170—171°, and has a very bitter taste. It is 
almost insoluble in cold water, and only sparingly soluble in carbon 
bisulphide, light petroleum, and hot water, but readily in chloroform, 
hot alcohol, glacial acetic acid, and benzene. Its specific rotatory 
power is [a@]p= 942°. It reduces Fehling’s solution on warming, 
and dissolves unchanged in phenylhydrazine. 

Undecylacetylmelitriose, CygH2,O0;.Acn, is formed when melitriose is 
boiled with acetic anhydride and sodium acetate. It separates from 


alcohol very slowly in small crystals, has a bitter taste, and is readily 
soluble in alcohol, ether, phenylhydrazine, aniline, chloroform, benzene, 
and glacial acetic acid, but only sparingly in carbon bisulphide and 
light petroleum. It melts at 99—101", does not reduce Fehling’s 


solution, and its specific rotatory power is [@]p = 92°2°. 
F. S. K. 

Carbohydrates. By A. Wout (Ber, 23, 2084—2110).—In 
investigating the inversion of sugar by hydrofluoric acid, the author 
found that the inversion in concentrated solutions is the more com- 
plete, that is to say, the maximum levo-rotation is the greater, the 
smaller the quantity of acid employed. This is also true in the case 
of other mineral acids, and it was found that for each acid there is, 
within narrow limits, a certain concentration which is dependent on 
the conditions of the experiment whereby sugar, even in 80 per cent. 
solution, can be almost completely inverted, and the formation of 
decomposition products minimised. By heating pure cane-sugar 
(80 parts) with water (20 parts) containing only 0°004 part of hydro- 
chloric acid for an hour at 95—100°,a colourless solution of pure 
inverted sugar (84 parts) is obtained. 

Experiments were then commenced in order to ascertain the cause 
of the seemingly incomplete inversion of sugar in concentrated solu- 
tions. For this purpose, cane-sugar (13°024 grams) was heated at 
100° for half an hour with 0°04 per cent. hydrochloric acid (3°3 c.c.), 
in a closed flask, the solution being then diluted to 100 c.c., kept for 
24 hours, and examined in a saccharimeter (200 mm. iu length), at a 
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temperature of 20°; the observed polarisation was —12°0°, from 
which the quantity of sugar inverted is calculated to be about 95 per 
cent., whilst estimations by Allihn’s method gave 96 per cent. If the 
solution is heated for more than half an hour, both its polarisation and 
its reducing power are diminished ; after an hour's heating, for 
example, the polarisation is —10°5°, after two hours, only —9°0°, and 
in the last case the solution turns yellow. The rotatory and reduc- 
ing power are also diminished when the concentration of the sugar 
solution or the quantity of acid employed is increased. This decrease 
of levo-rotatory power is due to the fact that the inverted sugar, 
formed in concentrated solutions, is, partially at least, chemically 
different from that obtained by the inversion of dilute solutions ; that 
this difference is not caused by a partial decomposition of the levulose 
was proved by special experiments, so that it can only be due to in- 
complete inversion, or to a condensation of the inverted sugar similar 
to that observed by Degner, or to a combination of the two 
phenomena. 

Further experiments proved that a solution of pure inverted sugar, 
prepared from pure levulose and pure dextrose, shows the same 
behaviour with hydrochloric acid as the solution of inverted sugar 
obtained from cane-sugar, and, therefore, the diminution in rotatory 
and reducing power is in both cases due to the same cause; it was 
also found that the condensation of inverted sugar is principally the 
effect of the action of the acid, not of that of the water. 

It follows, therefore, that the inversion of sugar in concentrated 
solutions is not really incomplete, but is accompanied by a condensa- 
tion process of an opposite kind, brought about by the acid employed. 

When a concentrated solution of dextrose is heated with a small 
quantity of hydrochloric acid under conditions similar to those em- 
ployed in the case of the inverted sugar, no appreciable effect is 
produced, but the rotatery and reducing power of a solution of 
levulose are considerably diminished, and to about the same extent as 
is the case with a solution of inverted sugar; hence the condensation 
of inverted sugar is a condensation of levulose alone. 

When levulose (13°7 grams) is heated at 100° for an hour with 
0°136 per cent. hydrochloric acid (0°25 c.c.), the mixture then dis- 
solved in warm alcohol (50 c.c.), and kept for 12 hours, a dextrin- 
like substance is deposited which, after having been washed 
with cold, and redissolved in warm, alcohol, is obtained as a colour- 
less, very hygroscopic powder. The rotatory power of this substance 
is about one-half, and its reducing power less than one-third that of 
levulose ; it is probably a mixture of various dehydration products, 
and when its dilute solution is heated with hydrochloric acid it is 
slowly reconverted into levulose. 

Dextrin-like products are also formed when an 80 per cent. solution 
of dextrose is heated at 105° with moderately concentrated (0°05 to 
1:0 per cent.) hydrochloric acid. 

The above experiments prove that the hydrolytic decomposition of 
di- and poly-saccharoses is not a simple change, but that the inverting 
action of the acid is accompanied by a reverting action, which trans- 
forms the simple glucoses into dextrin-like substances. 
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When sugar, in 80 per cent. aqueous solution, is heated at 100° 
with 0°005 per cent. of hydrochloric acid, the maximum levo-rotation 
(—12°35°) is attained in about 35 minutes, the solution being then 
perfectly colourless; on further heating, however, the rotation 
gradually diminishes, and after two hours from the commencement of 
the experiment it is only —10°15°, and the solution has become dis- 
tinctly yellow. The maximum levo-rotation, which corresponds very 
closely with the maximum reducing power, shows the point at which 
the subsequent inversion in the unit of time is exactly counter- 
balanced by the reversion which takes place. It is not, therefore, the 
point of complete inversion in the sense that no unchanged sugar 
remains, although the quantity of the latter, under the dominating 
conditions, is extremely small; the apparent inversion at this point, 
ascertained by estimating the reducing power, is 95°8 per cent., but as 
that portion of the inverted sugar which has already undergone 
reversion, has a far smaller reducing power than that which has not, 
the quantity of changed and unchanged inverted sugar together, must 
be considerably greater than appears from the reducing power, and 
the quantity of cane-sugar correspondingly less. Considering also that 
the reducing power of a solution of a mixture of equal parts of pure 
levulose and pure dextrose undergoes approximately the same diminu- 
tion in the same time, there can be only an extremely small quantity 
of reverted sugar present in the above solution. That the reversion 
has not proceeded very far, aud that the product thereof is closely 
allied to levulose is also proved by the fact that the concentrated 
solution is almost colourless, and that on subsequent inversion in 
dilute solution it attains almost the theoretical levo-rotation. 

The maximum levo-rotation, either of a dilute or concentrated 
solution, shows, therefore, the point of relatively most complete 
inversion, that is to say, at this point the quantity of unchanged 
inverted sugar has reached its maximum for the degree of concentra- 
tion in question. 

Since then it has been shown that decomposition does not neces- 
sarily accompany the inversion of concentrated sugar solutions by 
mineral acids, but is simply the effect due to excess of acid being 
used; if such excess is avoided by adjusting the quantity of acid 
according to the percentage of ash contained in the sugar, the com- 
pleteness of inversion will no longer be dependent on any particular 
concentration of the solution. That this has not been previously 
observed is probably due to the fact that in the case of hydrochloric 
acid—the acid which is most used for inversion experiments—the 
quantity which is exactly requisite is very neurly the same as the 
quantity which is just within the extreme limit permissible. For 
example, in order to convert pure sugar into colourless, inverted 
sugar, by heating its solution for half an hour at 95°, the amount of 
hydrochloric acid employed should be, at the most, 0-01 per cent. of 
the sugar; if the quantity is below the limit, the inversion is greatly 
and disproportionately retarded, and if the limit is exceeded, the 
solution quickly turns yellow, and the product is useless. 

Preparation of Levulose.—A very small quantity (0°01 per cent.) of 
hydrochloric acid is sufficient to convert pure inulin, free from ash, into 
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levulose; in the ‘case of inulin that contains up to 0°2 per cent. of 
ash, the percentage of acid employed is about one-half the percentage 
of ash ; when the ash amounts to 0°2 to 0°4 per cent., the percentage 
of hydrochloric acid is about two-fifths the percentage of ash ; further 
purification of commercial inulin is unnecessary when the ash does not 
exceed U4 per cent. 

The necessary quantity of hydrochloric acid, calculated from the ash, 
and water (50 c.c.), are placed in a flask of 500 c.c. capacity ; com- 
mercial inulin (200 grams) is then introduced, and the flask is heated 
in boiling water for half an hour, starting from the time when the 
whole mass begins to soften; the acid is then neutralised with a slight 
excess of calcium carbonate, or with the calculated quantity of sodium 
hydrogen carbonate, the syrup poured into a litre of warm (com- 
mercial) absolute alcohol, a little blood-charcoal thrown in, the solu- 
tion kept for 12 hours, decanted from the small quantity of syrup, and 
filtered. The filtrate, evaporated under reduced pressure, at a 
gentile heat, until it attains the consistency of a thick syrup, is then 
mixed with absolute alcohol (3 to 4 parts), kept for 12 hours, and the 
solution decanted ; if a crystal of levulose is now introduced into the 
clear solution, and crystallisation promoted by rubbing, pure anhydr- 
ous levulose, equal in weight to one-third of the syrup, is deposited in 
24 hours ; after three days’ time, a second crop of crystals is deposited, 
and further quantities can be obtained by evaporating the mother 
liquors at a gentle heat. 

The hydrolytic decomposition of sugars in concentrated solution, 
by the minimum quantity of acid, which must be separately deter- 
mined for each sugar, the percentage of ash being taken into con- 
sideration, will probably be found to be the most convenient and 
rapid method for the preparation of other glucoses. Under suitable 
conditions, the reversion which occurs in the hydrolysis of concen- 
trated solutions is less than that which takes place in the evaporation 
of dilute solutions to the same degree of concentration. Hydrochloric 
acid should be employed for the purer materials, as the quantity 
necessary is generally so small that, as free acid, sodium chloride or 
calcium chloride, it does not affect the purity of the product to any 
appreciable extent. For substances richer in ash, sulphuric acid 
is used, when the product is to be purified by solution in alcohol ; 
and hydrofluoric acid, when the product can only be crystallised from 
water, the acid being eliminated, after hydrolysis, by means of 
calcium carbonate. F. S. K. 


A New Crystalline Carbohydrate. By A. v. Pianta and E. 
Scuuize (Ber., 23, 1692—1699).—The carbohydrate here described 
occurs in the roots of Stachys tuberifera, and is isolated by pressing 
the tubercles, extracting with water, and precipitating the liquid 
thus obtained with lead acetate and mercuric nitrate successively, the 
excess of lead and mercury being removed by sulphuretted hydro- 
gen. The solution, after being neutralised with ammonia, is evapo- 
rated to a thin syrup and poured into alcohol, when a dark-coloured 
syrup is precipitated, which is dissolved in water, and phosphotungstic 
acid added as long as a precipitate falls. The filtrate is then treated 
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with baryta-water, again filtered, and carbonic anhydride passed, the 
precipitated barium carbonate separated, and the liquid evaporated 
to a small volume, and poured into absolute alcohol. After redis- 
solving in water, and precipitating with alcohol several times, the 
aqueous syrup was finally poured into such a quantity of alcohol that 
after the addition of the syrup 9 per cent. of water was present. 
Part of the carbohydrate separates at once, and the filtrate on 
remaining for some time deposits a further quantity in hard, lustrous 
crystals. These may also be obtained by boiling the amorphous 
compound with 90 per cent. alcohol, and allowing the solution 
to remain. 

The carbohydrate, for which the authors propose the name 
stachyose, has a slightly sweet taste, and forms a neutral solution, 
which rotates the plane of polarisation to the right ({a@]p = 148'1 in 
9 per cent. solution). Its formula appears to be C;,H,0., + 3H,O, 
the water of crystallisation being given off at 103—104°, whilst at 
110—115° decomposition commences. It forms asymmetric (?) 
crystals “(2 = 88° 413’, 8 = 90° 323’,y = 153° 433, a:b:e= 
0°7848 : 1:7). 

One of the products of inversion is galactose, the quantity of the 
latter formed being apparently equal to one-half that of the stachyose, 
and on oxidation with nitric acid it yields mucic acid. 

Of the three compounds already known having the composition 
C,,H;,01., namely melitose or raffinose, gentianose, and lactosine, 
the last is the one with which stachyose appears to be most nearly 
related. H. G. C. 


Products of the Saccharification of Amylaceous Substances 
by Acids. By G. Fiourens (Compt. rend., 110, 1204—1206).—The 
constancy of the coefficient c, representing the rotatory power of 
dextrin relatively to saccharose, shows that only one dextrin is pro- 
duced, as Payen supposed, and this is distingnished by its very high 
rotatory power, which approaches that of soluble starch. The con- 
stancy of this coefficient at different stages of saccharitication shows 
that no maltose is formed. The results of chemical and optical 
examinations are in perfect agreement. 

In industrial operations, the quantities of acid used are much 
smaller than those used in the laboratory to produce complete saccha- 
rification, and beyond a certain limit, at which 75 to 80 per cent. of 
the amylaceous matter has been converted into glucose, the results of 
the two methods of examination do not correspond. The coefficient c 
gradually diminishes, owing to decomposition and production of 
caramel. 


Geometrically Isomeric Nitrogen Compounds. By C. Wi1- 
geRopT (J. pr. Chem. [2], 42, 63—64).—This paper consists of further 
remarks on Hantzsch and Werner’s paper on the subject (this vol., 
p. 348 ; compare, also, this vol., p. 576). A. G. B. 


Derivatives of Propylamine. By W. E. Laver (Chem. Cenir., 
1890, i, 899 ; from Inaug. Diss., Berlin). —y-Hydroxypropylphthalimide, 
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C.H.<OOSN-0,H,-0H, prepared from bromopropylphthalimide by 


the action of potassium hydroxide, melts at 50—51°. y-Thiocyano- 
propylphthalimide, CyH,:C,0,.N-C;HeCN S, prepared from bromo- 
propylphthalimide by the action of potassium thiocyanate, melts at 
95°; by the action of potash it is resolved into the compound 
C»H»KN,S,0,, potassium cyanate, potassium cyanide, and water. 
The white, crystalline substance melts at 136°; and has the constita- 
tion S,(C,;H«NH-CO-C,HyCOOH),. By the action of dilute hydro- 
chloric acid on potassium di-y-propyldisulphide diphthalamate, the 
free acid is obtained. 

When heated with concentrated hydrochloric acid at 200°, the di- 
sulphide is resolved into dipropylamido-y-disulphide, 

8.(C;H.NH,)2,2HCl, 
melting at 218—219°, and phthalic acid. The picrate of the former 
melts at 145—146°. 

y-Bromopropylamine hydrobromide reacts with silver sulphate, form- 
ing y-amidopropylsulphuric acid, NH,CH,CH,CH,HSQ,, melting 
at 221°. This has a neutral reaction, and it is, therefore, probable that 
the sulphury] radical is combined with the amide radical. 

From the same bromo-compound the following substances are ob- 
tained. (1.) Bromopropylthiocarbamide, NH,°CS:NH-C;H,Br, is pre- 
pared by the action of potassium thiocyanate, it melts at 127°, 
trimethylenepseudothiocarbamide, melting at 127°, obtained from the 
latter by separation of hydrogen bromide. (2.) Trimethylenepseudo- 
carbamide, melting at 199°, is obtained by the action of potassium 
cyanate. (3.) »-Mercaptopenthiazoline, CH< OH N> OSH, ob- 
tained by the action of carbon bisulphide, melts at 132°. It is 
oxidised by bromine-water to y-amidopropylsulphonic acid, which melts 
above 300°. J. W. 1. 


Action of Amines on Diketopentamethylene-derivatives. 
By W. H. Ince (Ber., 23, 1478—1483).—The hydrochloride of a base 


of the constitution te hae is precipitated in blood-red, 
2-\. 


microscopic needles, when the sodium-derivative of 1 . 2-diketo- 
chloropentamethylene is treated with aniline in dilute acetic acid 
solution, and the acetate thus produced is decomposed with hydro- 
chloric acid. It crystallises from boiling alcohol in dark-red plates, 
melts at 142° with decomposition, and is moderately easily soluble in 
alcohol, acetone, and acetic acid, but almost insoluble in water, 
benzene, chloroform, and dilute mineral acids; it is only slowly 
decomposed by alkalis, is not changed by boiling concentrated hydro- 
chloric acid, and has the composition C,,H,;N,Cl,HCl + H,O. The 
free base, obtained by decomposing the salt with soda, is a yellow, 
semi-crystalline-compound, which begins to turn brown at 120°, and 
melts at 129° with decomposition; it gradually turns red on exposure 
to the air, and it yields a reddish-violet sulphate. 

The salt, CyH,yN,Cl,2C,H,O,, separates in yellowish-red crystals, 
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when the sodium-derivative of 1 . 2-diketochloropentamethylene is 
treated with paratoluidine in acetic acid solution. It melts at about 
160° with decomposition, and is readily soluble in alcohol, ether, and 
chloroform, but only moderately easily in acetic acid. The hydro- 
chloride, CisH,sN2Cl, HCl, separates from alcohol, in which it is readily 
soluble, in reddish-violet crystals, and decomposes at about 130°. 
he free base crystallises from ether in long, yellowish needles, melting 
at 135° with decompusition. 

A base of the composition, C;,H,,CINO, is precipitated as an oil 
when the sodium-derivative of 1.2-diketochloropentamethylene is 
added to a concentrated, neutral solution of methylaniline hydro- 
chloride. It separates from alcohol in yellow crystals which melt 
at 126—127°; the hydrochloride is readily soluble, but the platino- 
chloride can be precipitated directly. A crystalline base, melting at 
153°, can be obtained with methylamine in like manner, but in the 
case of ethylamine and dimethylamine no definite product could be 
isolated. 

The acetate of a base separates in microscopic crystals when 
1 . 3-diketochloropentamethylene is treated with aniline in acetic acid 
solution. It melts at 190° with decomposition, and is soluble in 
acetone and dilute acids, but insoluble in ether; it is slowly decom- 
posed by soda, and quickly by concentrated hydrochloric acid. 

The crystalline salt, C,,H sCl.N2,C,H,O,. obtained from 1 . 3-diketo- 
chloropentamethylene and paratoluidine in like manner, melts at 
150° with decomposition ; the free base is a yellow powder almost 
insoluble in ether. F. S. K. 


Breaking the Pentamethylene Ring. By A. Hanrzscu (Ber., 23, 
1483—1489).—Ince’s investigations (preceding abstract) have shown 
that the derivatives of the diketopentamethylenes behave like diketones 
with amines and with amido-compounds; it is nevertheless probable 
that under the influence of water or alkalis these pentamethylene- 
compounds are converted into open-chain-derivatives, which are 
reconverted into pentamethylene-derivatives when they separate from 
their solutions. The sodium-derivative of 1 .2-diketochloropenta- 
methylene, for example, which is an intensely yellow, solid compound, 
gives colourless, neutral] solutions ; this phenomena may be explained 
by assuming that the solid has the constitution CH< 6p 00> 00 
CCI:C(ONa) 
or CH,.< OH,-CO 
salt of the aldehyde acid, COOH-CHCl-CH,CH;CHO. Some obser- 
vations which were made by Ostwald, whilst engaged in measuring 
the electrical conductivity of these compounds, lend probability to 
this view. 

Tri- and tetra-chlorodiketopentamethylenehydroxycarboxylic acids 
both behave like true dicarboxylic acids, a fact which can be explained 
only by assuming that in aqueous solution and in their salts they 
have the constitution COOH:CO-CHCI‘C(OH)(COOH)-CHCI, and 
COOH:CO-CCl,-C(OH)(COOH)-CHCI, respectively. 


, but that in solution it exists as the true sodium 
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1 . 3-Diketodichloropentamethylene, under the influence of alkalis, 
is probably converted into the salt of the ketone acid 


COOH:CH,’CH,-CO-CHCL., 


just as dichlorodiketohydrindene i is converted into salts of dichloro- 
acetophenonecarboxylic acid (compare Zincke, Abstr., 1888, ew 4 
K 
' Formaldehyde. By K. Kraut, W. Escnweiter, and G. Aa nl 
(Annalen, 258, 95—110).—Crude formaldehyde, prepared from 
sodium hydroxymethylsulphonate, contains about 0°04 to 0:07 per 
cent. of formic acid and cunsiderable quantities of methyl] alcohol, but 
it can be obtained free from these impurities by first shaking with 
calcium carbonate and then fractionating; the methyl alcohol accu- 
mulates in the lower boiling (80—90°) fractions, whilst the highest 
boiling (98°5—99°) fractions consist of pure aqueous formaldehyde. 
This solution can be concentrated by distillation over calcium car- 
bonate until it contains 52°4 per cent. of formaldehyde, but a stronger 
solution cannot be obtained owing to polymerisation. 

The authors’ experiments seem to show that oxymethylene dissolves 
unchanged in water, and then gradually becomes converted into form- 
aldehyde, this change taking place more quickly in warm dilute than in 
cold concentrated solutions. Determinations of the molecular weight 
of formaldehyde in aqueous solution gave results which show, as did 
those obtained by Tollens (Abstr., 1888, 899), that a freshly prepared 
solution of formaldehyde, diluted with cold water, contains a 
substance, the molecular weight of which is higher than that of the 
aldehyde. 

Sodium hydroxymethylenesulphonate (formaldehyde sodium hydrogen 
sulphite), CH,0,NaHSO, + H,0, is deposited in well-defined, trans- 
parent plates, a : b :c = 1°7750: 1: 0°6251, 8B = 68° 1’, when an 
aqueous solution of formaldehyde, or when solid oxymethylene is 
treated with a concentrated solution of sodium hydrogen sulphite, 
and the salt precipitated with alcohol. It loses 1 mol. H,O over 
sulphuric acid, is decomposed by boiling water, and is readily soluble 
in water and methyl alcohol, but only very sparingly in ethyl 
alcohol. The potassium salt, obtained in like manner, forms large 
unhydrous plates, and also monosymmetric crystals, 


a:b:c = 28400: 1: 10368, 8 = 81° 472’, 


which rapidly effloresce. 

Methylenedipiperidine, C,,H..N:, is formed when piperidine is added 
to an aqueous solution of sodium hydroxymethylsulphonate ; it boils 
at 234—235°5°, and is decomposed by hydrochloric acid. Methylene- 
dibenzamide (hipparaffin), C,;H,,N.O,, melts at 220°. | eA 


Action of Hydrogen Sulphide on Aldehydes. By E. Baumann 
(Ber., 23, 1869—1876 ; compare this vol., p. 477).—A neutral solu- 
tion of formaldehyde is well cooled and saturated with hydrogen 
sulphide ; a colourless liquid is obtained, from which a voluminous 
crystalline precipitate is deposited on the addition of an equal bulk of 
hydrochloric acid (5 per cent.) ; the substance is washed with water, 
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and treated with a saturated alcoholic solution of iodine, a resinous 
mass is formed, from which trimethylene tetrasulphide, CH<S.s-ca> 
is extracted by repeatedly boiling with alcohol; it crystallises in 
colourless needles melting at 883—84°. This compound is derived 
from dithiomethylenemercaptan, SH-CH,-S:CH,S-CH,SH. The 
resinous mass remaining after the removal of the tetrasulphide is in- 
soluble in all media; it may be purified by treatment with alcohol, 
and melts at 135—137°. Dimethyldimethylenetrisulphone, 


SO,(CH,SO,Me),, 


is prepared by treating formaldehyde with hydrogen sulphide and 
extracting’ the solution with ether; the residue, obtained after 
evaporating the ether, is dissolved in dilute aqueous soda and treated 
with excess of methyl iodide; a mixture of thioethers is thus formed, 
which cannot be separated without their undergoing decomposition ; 
the oily liquid is treated with an acid solution of potassium perman- 
ganate, and, on evaporating the solution, the trisulphone crystal- 
lises in long, thin prisms melting at 184—185°; it is very sparingly 
soluble except in hot water, and forms uncrystallisable salts with the 
alkalis. .This compound is formed from thiodimethyleuemercaptan, 
S(CH,SH),. Tetrabromodimethyldimethylenetrisulphone, 


SO.(CBr,"SO,Me)., 


is prepared by the action of bromine-water on an aqueous solution of 
the sulphone; it crystallises in small scales melting at 190° with 
decomposition. Diethyldimethylenetrisulphone, SO,(CH,*SO,Et)., 
obtained from ethyl bromide in a manner similar to the dimethyl 
compound, crystallises in colourless scales; it melts at 149°, and 
yields a tetrabromide. 

On further concentrating the mother-liquors remaining after the 
separation of the dimethyldimethylenetrisulphone, tabular crystals 
of dimethylmethylenedisulphone, CH,(SO,Me)., are deposited, melt- 
ing at 141°; diethylmethylenedisulphone, CH.(SO,Et)., is obtained 
in the same way from the mother-liquors of diethyldimethy]l- 
enetrisulphone. Both these compounds are already known; they are 
evidently derived from methylenemercaptan, CH,(SH)., which has 
not yet been obtained in the pure state. J. B. T. 


Chloralimide and its Isomeride. By Bfnat and Cuoar 
(Compt. rend., 110, 1270—1273).—500 grams of chloral ammonia is 
mixed with 200 grams of anhydrous chloral and distilled on a water- 
bath until 100 grams of chloroform have been collected. From this 
point distillation is continued in a vacuum until nothing more passes 
over. The residue is exhausted with cold alcohol of 95°; chloral- 
imide remains undissolved (this vol., p. 230) and isochloralimide 
passes into solution. Isochloralimide is precipitated by the addition 
of dilute alcohol and purified by repeated crystallisation from boiling 
alcohol of 90°. It is insoluble in water, melts at 103—104°, is decom. 
posed. by mineral acids with liberation of chloral and formation of 
the corresponding ammonium salt, and is even decomposed by platinic 
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chloride with formation of ammonium platinochloride. When heated 
with alkalis, it evolves an odour of carbylamines, ammonia is liberated, 
and a formate and chloroform are produced. 

Isochloralimide and chloralimide have the same composition, and 
determinations of the molecular weight by Raoult’s method, in soln« 
tion in benzene, gave a number corresponding in both cases to the 
molecular weight 439°5, which agrees with the triple formule pre. 
viously adopted (loc. cit.). 

If isochloralimide is heated with methyl chloride in a sealed tube 
at 100°, it is converted into chloralimide, and if the latter is dissolved 
in chloroform and mixed with 3 mols. of bromine, it is converted into 
isochloralimide. Acid chlorides give the same compounds with both 
isomerides, and these products, which are very stable, will be described 


subsequently. 
The authors ascribe to the two isomerides the following constitu- 


tion :— 


CH(CCIl;)-NH . C(CCI,;):NH 
NH<6H(Col,)-NH> CH CCl, NH,< O(CCl,):NH,> ©'CCk. 


Chloralimide. Tsochloralimide, 


The presence of the amido-group in isochloralimide is indicated 
by its greater solubility, and by the production of chloroform and a 
carbylamine when treated with an alkali. 

The ready migration of the hydrogen which is combined with the 
nitrogen throws considerable light on the splitting up of diazoamido- 


derivatives. 
Adopting Bonveault’s nomenclature, chloralimide is tertrichlor- 


methyl triazidine (1:3:5) and the authors propose to denote the 
analogous compounds containing the amido- group by the name 
triazidiniums. Isochloralimide will then be tertrichloromethyltriazi- 


dinium (1:3:5). C. H. B. 


The so-called Cyanacetone. By A. Hanrzscu (Ber., 23, 1472 
—1474).—An energetic reaction sets in when chloracetone (1 mol.) is 
poured into an aqueous solution of potassium cyanide; the product, 
which is not cyanacetone, but a complicated condensation-product, 
erystallises from alcohol, in which it is readily soluble, in small 
needles, melts at 176°, and has the composition C,H,,N,O.. It is 
tasteless and odourless, aud only moderately easily soluble in hot 
water and ether. It is doubtless identical with the “ cyanacetone ” 
described by Glutz (J. pr. Chem. [1], 39), but its chemical be- 
haviour indicates a high molecular weight; it cannot be readily 
decomposed into acetone or acetic acid and carbonic anhydride, and 
when treated with acids or alkalis it yields a complex compound 
melting at 65°. 

When potassium cyanide is treated with chloracetone in alcoholic 
solution, a dark oil, boiling above 120°, is obtained in very small 
quantity (compare Matthews and Hodkinson, Abstr., 1883, 311), 
together with considerable quantities of non-volatile substances. 


F. 8. K, 
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Cyanacetone. By A. Hanrzscu (Ber., 23, 1816; compare pre- 
ceding abstract).—An apology for overlooking the fact that Holtzwart 
(Abstr., 1889, 683) had already prepared cyanacetone. The con- 
stitation of the compound formed by the action of potassium cyanide 
on chloracetone is probably best represented by the formula 
CN-CH:Ac:C-OH-Me:CH,CN, J. B. T. 


Chloro-substitution-products of Ethyl Chloroformate.—By 
H. Mitier (Annalen, 258, 50—66; compare Hentschel, Abstr., 
1887, 1099 ; 1888, 248 and 249).—Various chloro-substitution-products 
are formed, together with small quantities of hexachlorethane, when 
chlorine is passed into boiling ethyl chloroformate which is exposed 
to direct sunlight; the liquid is fractionated after the gas has been 
passed for a short time in order to isolate the compounds of lower 
boiling point, the lowest and the highest fractions are then chlorinated 
and fractionated again. In this way the compounds described below 
were isolated. 

a-Chlorethyl chloroformate, C1CO-O-C,H,Cl, is a colourless liquid of 
sp. gr. 1°325 at 15°, and boils at 118—119°; when treated with a 
small quantity of aluminium chloride, it is decomposed into ethyl- 
idene chloride and chlorethylene, and when warmed with water, it 
yields carbonic anhydride, hydrochloric acid, and acetaldehyde; hot 
alcohol converts it into «-chlorethyl ethyl carbonate, 


OEt:CO-0-CHC1Me, 


which on further boiling is completely decomposed into hydrogen 
chloride, ethyl chloride, and acetaldehyde. 

The fraction boiling at 153°5—154:5° consists of a compound of 
the composition C,H;Cl,;0,, which seems to be formed by the com- 
bination of an equal number of molecules of a-chlorethyl chloro- 
formate and dichlorethyl chloroformate. Determinations of the 
vapour density of this compound showed that it decomposes into its 
constituents at its boiling point; it cannot, however, be separated 
into its constituents by fractional distillation, nor can it be formed by 
mixing them in the right proportion. When treated with aluminium 
chloride, it is decomposed into carbonic anhydride, ethylidene di- 
chloride, and chlorethylene dichloride. 

aB-Dichlorethyl chloroformate, C1CO-O-C,H;Cl,, is a colourless liquid 
of sp. gr. 1510 at 15°, and boils at 159—160°; aluminium chloride 
decomposes it into carbonic anhydride and chlorethylene dichloride, 
and alcohol converts it into ethyl «8-dichlorethyl carbonate, a colour- 
less oil boiling at 195—196°. 

Trichlorethyl chloroformate, C1\CO-O-CCI,CH,Cl, is an oil of sp. gr, 
1584 at 15°, and boils at 169—170°; it is decomposed by aluminium 
chloride into carbonic anhydride, hydrochloric acid, asymmetrical 
tetrachlorethane (b. p. 134—136°), and a liquid—probably trichlor- 
ethylene—which boils at 85—90°. 

Tetrachlorethyl chloroformate, C1CO-O-CCl,CHCh, is an oil of 
sp. gr. 1:660 at 15°, and boils at 176—177°; it is decomposed by alu- 
minium chloride into carbonic anhydride, hydrogen chloride, and 
tetrachlorethylene. 
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Perchlorethyl chloroformate, CICO-0-C,Cl,, is an oil of sp. gr. 
1°702 at 15°, and boils at 140—141° (110 mm.); under the ordinary 
pressure it boils at 184—185° with slight decomposition into carbonyl 
chloride, carhonic anhydride, hexachlorethane, and _ trichloracetic 
chloride (compare Cloez, Annalen, 60, 259). It is decomposed by alu- 
minium chloride into carbonic anhydride and hexachlorethane, and 
when boiled with water it also yields hexachlorethane and carbonic 
anhydride, only small quantities of trichloracetic acid being formed. 
When treated with ammonia, the principal product is either chloro- 
form or trichloracetamide, according to the conditions of the experi- 
ment, small quantities of hexachlorethane being also produced. 

All the chlorinated ethyl chloroformates produce sores on the skin 
and their vapour is exceedingly irritating. F. 8. K. 


Action of Bromine on Trimethylacetic Acid. By S. Reror- 
maTZKY (Ber., 23, 1594—1598).—Trimethylacetic acid was prepared 
according to the method of Friedel and Silva from pinacone hydrate 
by gently boiling it in a reflux apparatus with dilute sulphuric acid, 
and oxidising the pinacoline formed by adding chromic acid mixture 
and again gently boiling the solution. Water was then added, and 
the liquid distilled until sulphuric acid began to vaporise. The 
distillate was freed from unaltered pinacoline by extraction with 
ether, evaporated, treated with dilute sulphuric acid, and extracted 
with ether. After evaporating the ether from the extract, a residue 
of trimethylpvravic, acetic, and trimethylacetic acids was obtained, and 
the trimethylacetic acid was separated by fractionation; it boiled at 
155—163°. By treating it with bromine and phosphorus, and pouring 
the product into alcohol, ethyl trimethylacetate and small quantities of 
bromine-derivatives of hydrocarbons were obtained, but no bromotri- 
methylacetate. Trimethylacetic chloride was then made by the action 
of phosphorus trichloride on the acid ; it boiled at 100—110°. When 
heated with bromine in a sealed tube at 100° and finally to 135°, it 
yielded a mixture of bromine-derivatives of hydrocarbons, but no 
bromotrimethylacetic derivative. It appears that in general, acids 
which contain no hydrogen in the a-position are incapable of ex- 
changing a hydrogen atom for bromine. C. F. B. 


Action of Alcohols on Ethyl Acetoacetate. By T. Prrers 
(Annalen, 257, 353—358).—When ethyl acetoacetate (30 grams) is 
mixed with methyl alcobol (150 grams) in which a small quantity of 
sodium (0°5 gram) has been dissolved, and the mixture is kept at the 
ordinary temperature, the ethyl acetoacetate is gradually and com- 
pletely converted into the methyl salt; isoamyl alcohol, under the 
same conditions, converts the ethyl into the isoamy] salt. The same 
changes take place, but much more quickly (in 16 to 20 hours), when 
ethyl acetoacetate is boiled with either of the above-named alcohols, 
and isobutyl alcohol, under the same conditions, transforms the ethyl 
into the isobutyl salt. Isobutyl and isoamyl] alcohol convert ethyl 
acetoacetate into the isobutyl and isoamy] salts respectively, even in 
absence of sodium, but prolonged bviling is required, and a large ex- 
cess of the alcohol must be employed ; methyl alcuvhol has no action 
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on ethyl acetoacetate and ethyl ethylacetoacetate in absence of sodium. 
Ettryb isobutylacetoacetate boils at 198—202°, isobutyl ethylaceto- 
acetate at 211—215°, isoamyl acetoacetate at 217—219°, and isoamyl 
ethylacetoacetate at 226—230°. F. 8. K. 


Behaviour of Ethereal Salts of Alkyl-substituted Acetoacetic 
Acid with Ammonia. By T. Perers (Annalen, 257, 339-—353).— 
Two classes of compounds are formed by the action of ammonia on 
ethereal salts of the alkyl-derivatives of acetoacetic acid, namely, 
the ethereal salt of an a-alkyl-8-amidocrotonic acid and the amide of 
an alkylacetoacetic acid; the former is alone produced when an- 
hydrous ammonia is employed. 

With ammonia, methyl ethylacetoacetate yields methyl ethylamido- 
crotonate (m. p. 35—36°) and ethylacetoacetamide (m. p. 96°), but 
not methylacetoacetamide, as stated by Brandes. 

Methylacetoacetamide, COMe‘CHMe:CO:NH,, prepared from ethyl 
methylacetoacetate, crystallises from ether in colourless needles 
melting at 73°. Ethyl a-methyl-Af-amidocrotonate melts at 53° and 
is readily soluble in alcohol, ether, and benzene. 

Isobutylacetoacetamide melts at 88°; ethyl a-isobutyl-8-amidocrotonate 
at 41—42”. 

Isoamylacetoacetamide, COMe-CH(C;H;,)‘CO-NH:, melts at 129°; 
ethyl a-isoamyl-B-amidocrotonate, NH,*CMe:C(C;H;,)‘COOKt, at 50°. 

Ethyl diethylacetoacetate is not acted on either by anhydrous or 
aqueous ammonia. F. 8. K. 


Decomposition-products of the Sodium Salts of the Chloro- 
lactic Acids. By E. Reisse (Annalen, 257, 331—338).—When an 
aqueous solution of sodium trichlorolactate is heated at about 75—80°, 
it is decomposed into sodium chloride and dichloraldehyde with 
evolution of carbonic anhydride; the presence of the dichloraldehyde 
was proved by oxidising a portion of the distilled solution with nitric 
acid and isolating the dichloracetic acid thus produced, as well as by 
various other tests. 

An aqueons solution of sodium dichlorolactate is slowly decom- 
posed at 95° into chloraldehyde and sodium chloride, with evolution 
of carbonic anhydride ; a solution of the chlorolactate, at the same tem- 
perature, undergoes decomposition into aldehyde, carbonic anhydride, 
and sodium chloride, small quantities of glyceric acid being also 
formed. F. 8. K. 


Brominated Pyrotartaric Acids. By C. A. Biscnorr (Ber., 23 
1924—1929).—The author has previously shown, in conjunction with 
Guthzeit (Abstr., 1881, 579), and with Emmert (Abstr., 1882, 1191), 
that the products of bromination of propenyltricarboxylic acid are a 
monobromopyrotartaric acid melting at 202—204°, a brominated 
crotonic acid melting at 107—109°, apparently identical with 
Michael and Norton’s a-bromocrotonic acid, and a dibromopyrotartaric 
acid melting at 127—128°. Two isomerides of the latter acid are 
known, melting at 204° and 170° respectively, both of which can be 
converted into bromomethacrylic acid, CHBr.:CMe-‘COOH. The first- 
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mentioned dibromopyrotartaric acid, on the other hand, is converted by 
alkalis into a-bromocrotonic acid, which has, according to Wislicenus, 


H-C-CH. : as i , 
the constitution a C: OOH The acid from which it is obtained 
must therefore contain both bromine-atoms combined with the same 

" , CH,CH-COOH 
carbon-atom, Br0-COOH 


In addition to the above monobromopyrotartaric acid melting at 
202—204°, two isomeric acids are known which melt at 137° and 148° 
respectively. The first of these gives paraconic acid on boiling with 
water, and itaconic acid on treatment with soda, and has therefore 

CH, Br 
‘(COOH 
probably the constitution a¢-00 OH’ whilst the second when treated 
H 
with soda yields methacrylic acid, which leads to the constitution 
oH 
Br-G-COOH 
H-C-COOH’ 
H 
quantity by adding bromine to an aqueous solution of propenyl- 
tricarboxylic acid, and concentrating the solution, carbonic anhydride 
being given off. It was thus obtained in hard prisms melting at 
203°5°. Only one structural formula is possible for this acid, which 
can, however, exist in two geometrically isomeric forms, namely, 
CHs CH, 
H-C-COOH - H-C-COOH 
Br-G-COOH BrO-H ; 
H COOH 
hydrogen bromide and water are given off, and citraconic anhydride 
distils over. The acid may be termed “ parasymmetrical bromo- 
methylsuccinic acid.” H. G. C. 


Determination of the Structure of Aliphatic Acids, and the 
-so-called “Dynamical Isomerism.” By K. Auwers and L. L. 
Jackson (Ber., 23, 1599—1617).—This paper is the first of a series 
which is to describe a study of the action of bromine on aliphatic 
acids, and of the electric conductivity of the latter, and to show how 
these data may be used to determine the constitution of such acids. 
In the first or introductory portion of the paper, it is shown that the 
ucid obtained by treating ethyl methylsodiomalonate with ethyl-a- 
bromisobutyrate and saponifying the product with sulphuric acid is 
not trimethylsuccinic, but symmetrical aa-dimethylglutaric acid. 
The isomeric derivatives of succinic acid lately discovered by Bischoff 
(this vol., pp. 741—744) are then discussed, and it is stated that there 
is no need to resort to “‘ dynamical isomerism ” to explain the existence 
of these, as many of them are probably derivatives of glutaric acid, 
formed by a molecular transformation similar to that mentioned 


The acid melting at 202—204° was obtained in larger 


On heating it at 210° in an oil-bath, 
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above, and are thus chemical isomerides of the succinic acid deriva- 
tives. 

aa-Dimethylglutaric acid, COOH-CHMe:CH,CHMe-COOH, was 
obtaiued by dissolving 46 grams of sodium in 80 c.c. of absolute 
alcohol, cooling the solution, adding 34°8 grams of ethyl methyl- 
malonate, and warming on the water-bath, eooling, adding 39 grams 
of bromisobutyric acid, and again warming. The product was isolated 
and purified, and the portion boiling at 250—290° (38 per cent. of the 
theoretical yield) saponified by bviling with dilute sulphuric acid. 
On cooling the solution, 2a-dimethylglutaric acid was obtained in 
needles melting at 105—106°, solable in all ordinary solvents except 
light petroleum, and not volatile with steam. Its coefficient of 
electrical conductivity (K) is 0°00524. When boiled for a few 
minutes, it forms an anhydride, which can be isolated by treating 
the liquid with soda, and crystallises from light petroleum in thin, 
rectangular prisms melting at 92-—93°. By treating the acid with 
red phosphorus and bromine, aa-dibromo-aa-dimethylglutaric an- 
hydride, Ciena >O, is obtained.. It is an unstable substance, 
crystallising from light petroleam in oblique prisms which melt at 
92—93°, and sublime without decomposition.. When it is treated with 
cold aqueous soda, and the solution neutralised with sulphuric acid, 
ether extracts a substance which crystallises in colourless, hexagonal 
plates melting at 95—96°, and is probably dihydroxydimethyglutaric 
acid, CH,[CMe(OH)-COOH},. 

Glutaric acid was then prepared by decomposing its silver salt with 
hydrogen sulphide, and was treated with excess of bromine in the 
presence of phosphorus. No brominated acid was obtained in this 
way, but an unstable substance which decomposed when heated, and 
was doubtless glutaric bromide. It was poured into excess of alcohol, 
and the solution evaporated; the residue consisted of a mixture of 
ethyl dibromo- and monobromo-glutarates in the proportion of about 
three parts of the former to one of the latter. C. F. B. 


Trimethylsuccinic Acid and Dimethylglutaric Acid. By C. 
A. Biscnorr (Ber., 23, 1464—1468).—A symmetrical dimethy]- 
glutaric acid melting at 100—101° can be obtained by treating ethyl 
sodiomethylmalonate (2 mols.) with methylene iodide, hydrolysing 
the ethereal salt thus produced, and heating the acid until the evolu- 
tion of carbonic anhydride is at an end. The electrical conductivity 
of this acid is the same as that of the trimethylsuccinic acid obtained 
from ethyl methylmalonate and ethyl biomisobutyrate, and that of 
Zelinsky’s symmetrical dimethylglutaric acid (m. p. 102—103°); the 
three acids have also the same crystalline form and the same solu- 
bility, so that a further comparison of the derivatives of the three 
compounds will probably prove their identity. The author has suc- 
ceeded in synthesising mesaconic and citraconic acids from etbyl 
malonate. F. 8S. K. 


y-Ketone-Acids. By C. Paar and T. Horrmann (Ber, 23, 
1495—1505).—Ethyl isoamylmalonate, C5Hy"CH(COOEt),, prepared 
4e2 
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by treating ethyl sodiomalonate with isoamyl bromide in alcoholic 
solution, is .a colourless, mobile oil, with an agreeable fruity odour ; 
it boils at 240—242°, and is insoluble in water. The free acid, 
C,H,,0,, is.obtained by boiling the ethereal salt for several hours with 
concentrated potash; it crystallises from a mixture of benzene and 
light petroleum in colonrless needles, melts at 93° with evolution of 
carbonic anhydride, and is readily soluble in water, alcohol, ether, 
ethyl acetate, and hot benzene, but only sparingly in light petroleum. 
The ammonium salt crystallises in needles or prisms. The sodium salt 
separates from dilute alcohol in ill-defined crystals. The calcium salt, 
C,H,,0,Ca, and the barium salt seem to be amorphous, and are insoluble 
in water. The silver salt, C,H,.0,Ag., is amorphous and moderately 
stable. In aqueous solutions of the ammonium salt, ferric chloride 
produces a red, and copper sulphate a bluish-green precipitate. The 
amide, CsHy,"CH(CO-NH,)2, prepared by heating the ethereal salt 
with concentrated alcoholic ammonia at 150°, crystallises from alcohol 
in colourless needles, melts at 210°, and is readily soluble in hot 
alcohol but only sparingly in benzene, and insoluble in ether and light 
petroleum. 

Tsoamylacetic acid, C;H,,O2, is obtained by heating isoamy]lmalonic 
acid ; it is a colourless, disagreeably smelling oil of sp. gr. 0°912243 
at 19°, compared with water at the same temperature; it boils at 
208—210°, and is very sparingly soluble in water. The ethyl salt, 
C,H,,0,, prepared by passing hydrogen chloride into an alcoholic 
solution of ‘the acid, is a colourless oil of pleasant odour, boiling at 
177°. ‘The -caleiwm -salt, CyH,O,Ca, is crystalline and only 
sparingly soluble in hot water. 

Ethyl phenacylisoamylmalonate, COPh:CH,°C(C;Hi,)(COOEt)., can 
be prepared by gradually addiag phenacyl bromide to a well-cooled 
ethereal solution of ethyl sodieisoamylmalonate and then warming the 
mixture for a short.time, byt it is obtained in a less impure condition 
by passing hydrogen chloride into an alcoholic solution of phenacyl- 
isoamylmalonic acid; the crude product is a thick, colourless oil. 
The free acid, C\sH»Os, prepared by hydrolising the crude ethereal 
salt with alcoholic potash, crystallises from dilute alcohol, or acetic 
acid, in long, colourless needles, melts at 160°, and is readily 
soluble in alcohol, ether, ethyl acetate, and glacial acetic acid, but 
almost insoluble in benzene and light petroleum; when crystallised 
from water or from solverts containing water, it invariably contains 
small quantities of water, from which it cannot easily be freed. The 

otassium salt crystallises in plates and is readily soluble in water and 
hot alcohol. The ammonium salt, C,.H»O;*N Hy, crystallises in needles, 
melts at 165°, and is moderately easily soluble in cold water. When 
the acid is heated with phosphoric chloride and phosphorus oxy- 
ehloride, it is converted into the chloride, which is so unstable that 
it cannot be obtained in a pure condition. Both the acid and the 
ethyl salt combine with hydroxylamine, yielding oximes. 

Attempts to convert phenacylisoamylmalonic acid and phenacyl- 
isoamylacetic acid (see below) into 1.3-phenylisoamylthiophen, by 
heating with phosphorus trisulphide, were unsuccessful. 


Octylbenzene, CHMe,{CH,],°CH,!’h, is obtained when phenacyl- 
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isoamylmalonic acid is distilled over zinc-dust and the product frac- 
tionated over sodium; it is a colourless, mobile oil, boiling at about 
245—255°, and possessing an aromatic odour. 

p- -Phenyl- -B-hydroxy-a-isoamylethylmalonic acid, 


OH-CHPh-CH,C(COOH),C;Hn, 


can be prepared by redueing a dilute alcoholie solution of phenacyl- 
isoamylmalonic acid with sodium amalgam, the solution being kept 
slightly acid by the frequent addition of dilute sulphuric acid. It is 
a gum-like substance, readily soluble in ether, alcohol, and glacial 
acetic acid, but almost insoluble in water; when heated, it is converted 


into y-phenyl-a-isoamylbutyrolactone, CHPh< Gb >CH-CsHn, with 


evolution of water and carbonic anhydride. 

Phenacylisoamylacetic acid (8-benzoyl-a-isoamylpropiome acid), 
COPh:CH, CH(C,Hi:): COOH, prepared by heating the preceding 
compound above its melting point, crystallises from dilate aleohol or 
light petroleum in colourless plates, melts at 103°, and is readily 
soluble in alcohol, ether, and benzene, but enly sparingly in light 
petroleum, and insoluble in water. The ethyl salt is a colourless oil 
boiling at 260°. When the acid is boiled for some time, it is converted 
into y-phenyl-a-isoamylbutenyllactone (b. p. about 3K0—320°), which, 
however, cannot be obtained in a pure condition. F. 8. K. 


Synthesis of Mesaconic and Citraconic Acids from Ethyl 
Propenyltricarboxylate. By C. A. Biscuorr (Ber., 23,.1930—1937). 
—In previous papers by the author and by Guthzeit, it has been 
shown that almost all alkyl-substituted ethyl malonates are readily 
acted on by chlorine at 100°. Ethyl acetylenetetracarboxylate forms 
an exception, as it is only attacked at 200°, and then passes into the 
ethyl salt of a tribasic acid. By the action of chlorme on ethyl 
propenyltricarboxylate on the water-bath, no chloro-derivative corre- 
sponding with ethyl chloromalonate ean be obtained ; if, however, the 
ethyl salt is heated to 130—2U0°, substitution takes place in the 


Cl: ¢(COOEt), 
normal manner, ethyl chloropropenyltricarbowylate, Me CH: COORt’ 


being obtained as a yellow oil with a pungent odour, boiling at 
287—288° under 770 mm. pressure. By the action of hydrochloric 
acid, it yields mesaconic acid and carboxymesaconic acid, 


COOH:CMe:C(COOH),, 


melting at 168°; the latter readily loses carbonic anhydride with 
formation of mesaconic acid. A third prodact was also obtained, 
which appears to be impure citraconic acid. 

Ethyl butenyltricarboxylate, when treated with chlorine in an 
analogous manner, yields a monochloro-derivative of a similar charac- 
ter, boiling at 292°" On hydrolysis, it is eonverted into ethylmaleic 


H-C-COOH . 
acid, Et tu. COOH’ melting at 90—92°, which is quite stable, whereas 


the isomeric pyrocinchonic acid exists only as an anhydride. 


H. G. C. 
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Citraconanil and Pyranilpyroinlactone. By A. Reissert (Ber., 
23, 1620—1621).—A reply to the paper of Anschiitz (compare Abstr , 
this vol., p. 774) regarding the identity of these compounds. The 
author points out that the production of anilidopyrotartaric acid by 
reduction affords no proof of the constitution of either citraconanil or 
pyranilpyroinlactone, as its formation is equally well explained by 
either of the formule in dispute. On oxidation, citraconanil yields 
oxanilic acid, whilst anilosuccinic acid is obtained from pyranilpyroin- 
lactone. These facts, together with the different physical properties 
of the two compounds, confirm the author in his opinion that they: 
are distinct substances. J. B. T. 


Condensation of Ketone Acids with Dicarboxylic Acids. 
By R. Firne and G. Parker (Ber., 23, 1535—1536).—The 
compound of the composition C.H,O;, which was obtained by the 
condensation of pyruvic acid with sodiam succinate (Abstr., 1889, 
1146), is not an acid, but the anhydride of pyrocinchonic —— - 

Combination of Malic Acid with normal Potassium and 
Sodium Tungstates. By D. Grrnez (Compt. rend., 110, 1365—1368 ; 
compare this vol., 744).—The solutions examined contained 1:1166 
grams of malic acid, various proportions of the tungstate, and water 
sufficient to make the volume of the solution up to 24 c.c. at 15°; the 
rotation of the malic acid solution alone was 15’ at 17° in a tube 
201°5 mm. long. 

The addition of equal weights of the alkaline tungstate increases the 
rotatory power by equal increments until a maximum is reached, 
when equal equivalents of the acid and the tungstate are present. 
Further addition of tungstate results ina gradual reduction of the 
rotatory power, which changes its sign and attains asecond maximum 
when two equivalents of the salt are present to one of malic acid. 
Beyond this point the rotatory power again diminishes, again changes 
in sign, and reaches another maximum when five equivalents of the 
salt are present to two equivalents of malic acid. If further quantities 
of tungstate are added, the rotatory power agai passes from left to 
right, and a gradual increase in the rotatory power indicates the 
formation of a combination of one equivalent of the acid and eight 
equivalents of the tungstate. C. H. B. 


Distillation Products of Citrates. By C. A. Biscnorr and A. 
Hauspérrer (Ber., 23, 1915—1918).—When a mixture of citric acid, 
quicklime, and iron filings is distilled in an iron retort, a distillate is 
obtained which consists of an aqueous and an oily portion. The latter 
on repeated fractionation gave products boiling at 58—-60°, 90°, 120°, 
and 210°. The first consisted of acetone, and the authors regarded 
the second as metacetone until the publication of E. Fischer and 
Laycock’s researches showed this to be a mixture (Abstr., 1889, 487). 
None of the other fractions consists of hydrocarbons. 

The distillation was next repeated on a larger scale, 6:5 kilos. of 
sodium citrate being employed. The fractions of the oil boiling at 
45—80° and 80—115° were washed with soda solution and dried over 
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potassium carbonate. The portions boiling above 90°, collected in 
fractions of 10° range, were treated with phenylhydrazine, heated on 
the water-bath, and finally dried on the oil-bath at 180°. The residue, 
on fractionation in a vacuum, yielded propaldehydephenylhydrazone as 
» yellow oil, which was converted into seatole on heating with zinc 
chloride. 

The higher boiling portions likewise reduce silver solution, but are 
stable towards oxidising agents, and are therefore probably not alde- 
hydes. The fractions analysed show the characteristic reactions of 
substituted furfurans, and the numbers obtained on analysis in two 
cases agree with those required for triallylfurfuran and dipropyl- 
furfuran. H. G. C. 


Action of Ethyl a-Bromisobutyrate on Ethyl Propylmalonate 
and Isopropylmalonate. By C. A. Biscuorr and A. T1cERsTEDT 
( Ber., 23, 1937—1941).—When ethyl propylmalonate is mixed with 
an alcoholic solution of sodium ethoxide, and ethyl a-bromisobutyrate 
added, the normal reaction takes place, the ethyl salt of a tricarb- 
oxylic acid being formed. This has the composition C,s5H»O,, and 
forms a slightly yellowish oil, which boils at 300-—301°. It cannot be 
obtained from ethyl isobutenyltricarboxylate by the action of sodium 
ethoxide and propyl iodide. 

On hydrolysis, the ethyl salt yields the corresponding propyliso- 
butenyltricarboaylic acid, CHO, which crystallises in colourless 
nodules, readily soluble in water and ether. At 167—168°, it melts, 
giving off carbonic anhydride and forming a dicarboxylic acid. The 
latter was found to be a mixture of two geometrically isomeric acids, 
melting at 51—53° and 101—102° respectively. They readily pass 
one into the other, and are probably symmetrical methylpropylglutaric 
acids, COOH-CH Pr*CH,-C HMe-COOH. 

When ethyl] isopropylmalonate is treated with sodium ethoxide and 
ethyl 2-bromisobutyrate, no corresponding reaction takes place, a 
mixture of high and low boiling substances being obtained. 
H. G. C. 

Dialkyl Cyanothiocarbamides. By O. Hecur (Ber., 23, 1658— 
1668; compare Wunderlich, Abstr., 1886, 435).—Methylthiocarbamide, 
in aleoholic solution, combines with sodium cyanide to form sodium 
methyleyanothiocarbamide, NHMe-CS-NNa-CN; by the action of 
alkyl halogens, the sodium in this compound may be displaced. Since 
the higher thiocarbamides react in the same manner as the methyl 
compound, there is no difficulty in preparing the members of two 
homologous series, and a comparison of their properties would show 
the influence of the relative position of the alkyl-groups in the mole- 
cule. 

I. M&tTHYLTHIOCARRAMIDEALKYL Cyanipes, NHMe-CS:NR-CN.— 
Methylthiocarbamidemethyl cyanide, NHMe-CS:-NMe:CN, crystallises 
from alcohol in transparent, lustrous plates; on heating to 185", it 
becomes yellow, and melts at 194—195° with decomposition; it is 
readily soluble in all the usual menstrua except light petroleum. 
Methylthiocarhamidepropyl cyanide, NHMe-CS:NPr-CN, crystallises 
from hot water in very lustrous plates or needles melting at 90°5°; 
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it is less soluble than the methyl compound. Methylthiocarbamideal'yl 
cyanide, NHMe-CS-N(C;H;)-CN, is deposited from alcohol in long, 
lustrous, white needles melting at 77°5°. Methylthiocarbamid<benzyl 
cyanide, NHMe-CS-N(C;H;)-CN, crystallises from hot alcohol in 
needles melting at 173°; it is only sparingly soluble in ordinary 
solvents. 

II. ErayYcTHiocaRBAMIDEALKYL CyantpEs, NHEt:CS-NR-CN.—Ethyl- 
thiocarbamidecthyl cyanide, NHEt-CS:‘NEt-CN, is obtained from 
sodium ethyleyanothiocarbamide and ethyl] iodide ; it crystallises from 
strong alcohol in white, lustrous laminew melting at 98°2°, and re- 
solidifying at 94°. Ethylthiocarbamidepropyl cyanide, 


NHEt-CS:NPr-CN, 


forms a loose, white, crystalline mass of small needles or leaves 
melting at 747° and resolidifying at 71°. Ethylthiocarbamideallyl 
cyanide, NHEt-CS-N(C;H,)-°CN, crystallises in small, lustrous plates 
melting at 81°2° without decomposition. Ethylthiocarbamidebenzyl 
cyanide, NHEt-CS-N(C,H;)-CN, is deposited from dilute alcohol as a 
white powder, consisting of small, flat crystals melting at 143°5°. 

III. PropytrHiocaRBAMIDEALKYL Cyanipes, NHPr-CS:-NR-CN.— 
Propylthiocarbamidemethyl cyanide crystallises from alcohol in fine, 
white, lustrous plates melting at 115° without decomposition. Propyl- 
thiocarbamideethyl cyanide is obtained from hot water in plates 
melting at 56°. Propylthiocarbamidepropyl cyanide is deposited from 
hot water as « crystalline powder melting at 56°. Propylthiocarb- 
amideallyl cyanide, crystallises in small, white, lustrous needles 
melting at 50°3°. Propylthiocarbamidebenzyl cyanide crystallises from 
hot water in needles melting at 113°. 

IV. ALLYLTHIOCARBAMIDEALKYL CyanipEs, NH(C;H;)*CS:-NR-CN.— 
Sodium allyleyanothiocarbamide is less soluble than the lower homo- 
logues, and the yield of alkyl-derivatives is comparatively small. 
Allylthiocarbamideethyl cyanide crystallises from dilate alcohol in fine, 
white needles melting at 63°2°. Allylthiocarbamidepropyl cyanide 
melts at 57°3°, and is deposited from dilute alcohol in small, lustrous 
needles. Allylthiocarbamideallyl cyanide forms fine, white, interlaced 
needles melting at 52°4°. -Allylthiocarbamidebenzyl cyanide is difficult 
to purify; it is obtained from dilute alcohol in white, lustrous needles 
melting at 116° without decomposition. 

V. PHENYLTHIOCARBAMIDEALKYL CyanipEs, NHPh:CS:-NR:CN.— 
Phenylthiocarbamidemethyl cyanide is very sparingly soluble, except in 
acetic acid ; it is deposited from a mixture of acetone and alcohol in 
white, lustrous, crystalline aggreyates melting at 186° with decom- 
position. Phenylthiocarbamideethyl cyanide crystallises from water in 
white, interlaced needles and plates melting at 144°. Wunderlich 
(loc. cit.) gives the melting point of this compound as 119°. Phenyl- 
thiocarbamidepropyl cyanide melts under water ; it is sparingly soluble, 
and separates as an oil, on cooling a hot solution; after remaining for 
some time, the oil solidifies, forming white, interlaced, needle-shaped 
erystals melting at 108°. Phenylthiocarbamideallyl cyanide is obtained 
in the form of slightly yellow, lustrous plates and needles melting at 
100°. Phenylthiocarbamidebenzyl cyanide crystallises from a mixture 
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of acetone and alcohol in white, lustrous aggregates of needles and 
plates melting at 182° with decomposition. The melting points of 
the above compounds, except the allyl and aromatic derivatives, 
decrease with rising molecular weights; the position of the alkyl 
groups does not affect this rule. A comparison of the six pairs of 
metamerides shows that the compounds containing the group 
‘NMe:CN, have always the highest melting point; in the absence of 
a methyl-group, that metameride melts higher which has the alkyl 
of larger molecular weight linked to the :N-CN group. J. B. T. 


Fucusol. By K. Biever and B. Tottens (Annalen, 258, 110— 
128; compare Abstr., 1890, 238; Maquenne, Abstr., 1890, 33; and 
Hill, Abstr., 1889, 695).—Fucnsol, prepared from Fucus by distilla- 
tion with sulphuric acid, can be separated by fractional distillation 
into furfuraldehyde and a much smaller fraction which consists of 
methylfurfuraldehyde (b. p. 182—184°). The furfuraldehyde was 
proved to be identical with that obtained from bran by a direct com- 

arison of a number of derivatives of the two substances. 

Methylfurfuraldehyde gives a deep orange-red coloration with 
aniline acetate. 

Methylfurfurine, prepared by boiling the hydramide with soda, is 
an oil. ‘he nitrate is crystalline. The acid oralate, CjsH,N,03,C,H.0,, 
crystallises in microscopic needles. The platinochloride, 


(CisHisN205)2,H2PtCle, 


cerystallises in microscopic plates. 

When a trace of isatin is added to a solution of methylpyromucic 
acid in concentrated sulphuric acid, and the mixture warmed slowly, 
a yellow, then a brown, and finally an intense green coloration is pro- 
duced; in an aqueous solution of ammonium methyl pyromucate, 
ferric chloride produces a brown precipitate. 

The authors have succeeded in extracting a sugar from Fucus, but 
have not yet obtained it in crystals. This sugar yields a crystalline 
hydrazone, melting at 163—165°, which seems to have the composition 
CyHiN,0,, and a crystalline osazone, melting at 154—156°; when 
distilled with dilute hydrochloric acid, it yields furfuraldehyde or 
methylfurfuraldehyde. F. S. K. 


Configuration of the Benzene and Hexamethylene Mole- 
cule. By F. Herrmann (Ber., 23, 2060—2v62).—The author com- 
plains that Sachse (Abstr., 1888, 1181, and Ber., 23, 1363) has not 
noticed his (the author’s) previous paper (Abstr., 1888, 1026) on the 
configuration of the benzene and hexamethylene molecule; he points 
out the similarity between his and Saclise’s diagrams, and proceeds 


to discuss the conclusions which follow from the comparison. 
F. 8S. K. 


Chlorine Substitution-products of Metaxylene. By A. C1iavus 
and H. Bursrerr (J. pr. Chem. [21, 41, 552—563).—Chlorine substi- 
tution-products of metaxylene are best obtained by slowly passing 
chlorine into a solution of metaxylene (100 grams) in chloroform 


(300 grams) containing finely powdered iron (6—7 grams). When 
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crystals begin to form in the liquid, the current of chlorine is 
stopped, and the product poured into water and shaken therewith ; 
the chloroform solution is dried with calcium chloride, evaporated, 
and the residue distilled. Mono-, di-, and tri-chlorometaxylene distil 
over below 250°, and tetrachlorometaxylene remains. The first three 
are separated by fractional distillation, but the last cannot be distilled 
without decomposition; it may, however, be completely freed from 
the others by distillation with steam, with which it is not volatile. 

Chlorometaxylene boils at 180-—-181° (uncorr.), not 186°5° (corr. ; 
Jacobsen, Abstr., 1885, 1052). 

4: 6-Dichlorometaxylene crystallises in colourless, pearly, large 
plates; it strongly resembles dichloroparaxylene in properties, but its 
crystalline form is not so well marked; it melts at 68° (uncorr.), 
boils at 222°, and dissolves easily in most solvents, more sparingly in 
alcohol. The crystals have an aromatic odour, and become liquid 
when exposed for some time to the air; they sublime unchanged. 

4: 6-Dichloro-3-methylbenzoic acid is formed when 4: 6-dichloro- 
metaxylene (1 part) is heated with nitric acid of sp. gr. 118 
(15 parts) in a sealed tube for 5—6 hours at 150°. It crystallises in 
colourless, lustrous needles which melt at 170° (uncorr.), and dissolve 
in hot water and the other usual solvents. It is not formed when 
chromic acid acts on 4 : 6-dichlorometaxylene in glacial acetic acid, 
so it is not identical with Hollemann’s dichloromethylbenzoic acid 
(m. p. 161°, Annalen, 144, 269) ; its barium salt (with 2 mols. H,O) 
is described. 

4 : 6-Dichlorisophthaiic acid is the product of the action of chromic 
acid on 4: 6-dichlorometaxylene; it is best obtained by heating the 
(lichloroxylene (1 part) with nitric acid of sp. gr. 1°18 (20 parts) in a 
sealed tube for several hours at 220°, and crystallising the product 
from alcohol. It forms a white powder, consisting of small needles, 
and melts at 280° (uncorr.) ; it dissolves in the usual solvents except 
cold water, but its solution in hot water may be cooled to 9° without 
crystallising. Its barium (with 1 mol. H,O), silver, copper, lead, 
nickel, and cobalt salts were obtained. 

Trichlorometazylene crystallises in colourless, lustrous needles 
which melt at 117° (uncorr.), and sublime unchanged. It dissolves 
freely in glacial acetic acid, benzene, ether, and chloroform, sparingly 
in alcohol ; its constitution is uncertain. By oxidation either with 
nitric or chromic acid, it yields trichlorisophthalic acid only. This 
acid crystallises in slender needles which melt at 223° (uncorr.), and 
sublime; it is soluble in the usual solvents. The bariwm (with 5 mols. 
H,O) and the silver salts are described. 

Tetrachlorometaxylene crystallises from a mixture of chloroform and 
alcohol in brilliant, white, brittle needles which melt at 210° (un- 
corr.), and are soluble in most solvents except alcohol. All attempts 
to obtain an acid by oxidising tetrachlorometaxylene have ree - 

A. G. B. 

Action of Sulphuric Acid on Iodometaxylene. By H. Han- 
MERLICH (Ber., 23, 1634—1636).—Iodometaxylene [Me : Me: 1 = 
1: 3: 4] is prepared by treating diazoxylidine sulphate with a con- 
centrated solution of potassium iodide. The dark coloured oil which 
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collects at the bottom of the vessel is purified by washing with sodium 
hydroxide solution. After distilling several times, the compound is 
obtained as a colourless, strongly refractive liquid of sp. gr. 1°6609 at 
13°; it boils at 232°, and does not solidify in a freezing mixture. 

Diiodoaylene, CsH,Mezl2, is obtained by treating iodometaxylene 
with 2—3 times its weight of concentrated sulphuric acid. After 
remaining for about five weeks, the crystals which form are sepa- 
rated, and purified by washing and distillation. The compound crys- 
tallises from alcohol in tufts of long, white needles melting at 72°. 
On treating the acid filtrate from the diiodoxylene with barium car- 
bonate, the barium salt of the corresponding todoxylenesulphonic acid 
is obtained, crystallising in small, lustrous needles which are sparingly 
soluble in hot water. 

Iodoisophthalic acid is formed by the oxidation of iodometaxylene 
with dilute nitric acid; the compound crystallises with great diffi- 
culty, and is best purified by treating the barium salt with hydro- 
chloric acid; it melts at 215° with decomposition. The barium salt 
crystallises in small, white, lustrous needles. J. B. T. 


Metadichlorophenol and Metadibromophenol. By L. Gar- 
zINO (Chem. Centr., 1890, i, 820—821; from Atti R. Acad. Ser., 
Torino, 25).—The author nitrated propionyldichlorophenols and 
propionyldibromophenols with the object of preparing monochloro- 
and monobromo-nitroquinones. Instead of these, a dinitrodichloro- 
phenol and a dinitrodibromophenol were obtained. 

Dinitrodichlorophenol, CsHC|,(NO,).°QH, forms yellow crystals melt- 
ing at 105—106°, readily soluble in alcohol, ether, chloroform, and in 
hot water. It volatilises with steam, and decomposes when heated 
rapidly. It decomposes metallic carbonates in the cold. The potas- 
sium salt crystallises in red needles with 4 mol. H,O, and is very 
soluble in water. The barium salt crystallises with 3 and with 2 mols. 
H,0. The former is yellowish, whilst the latter is reddish, and is less 
soluble in water. 

By nitrating propionyldibromophenol without cooling, the prin- 
cipal product is dinitrodibromophenol, but if the mixture is carefully 
cooled during the nitratien, a propionylnitrodibromophenol is also 
formed in some quantity. 

Dinitrodibromophenol, C,H Br.(NO,);QH, forms reddish-yellow crys- 
tals melting at 146° with decomposition. It is readily soluble in 
alcohol and ether, but little so in cold water, rather more soluble in 
hot water. From ether, it crystallises in beautiful rhombohedrons. 
It is volatile in steam, and decomposes metallic carbonates in the cold. 
The potassiwm salt crystallises with 4 mol. H,O in the form of dark- 
red needles little soluble in water. The barium salt crystallises with 
3 and with 2 mols. H,O in the form of small, red prisms. 

Propionylnitrodibromophenol, C,H,Br.(NO,)0°C;H;O, crystallises 
from dilute alcohol in beautiful, monoclinic crystals melting at 54—55°. 
By saponification, the nitrodibromophenol is obtained; it has a 
beautiful, yellow colour, and melts at 90—91°. The positions of the 
nitro-groups in these compounds is not determined. J. W. L. 
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Chlorodibromo- and Bromodichloro-phenol, and their Con- 
version into Quinones. By L. Garzino (Chem. Centr., 1890, i, 
821; from Atti R. Acad. Seci., Torino, 25) —Chlorodibromophenol, 
C,H, Br,Cl- OH [=2:4:5:1?], is prepared by treating meta- 
dibromopbenol with dry chlorine at 40°. It crystallises from dilute 
alcohol in white, silky, lustrous crystals, very soluble in ether, chloro- 
form, and benzene, soluble in dilute acetic acid, nearly insoluble in 
water; it is volatile with steam, and sublimes at ordinary temperatures. 
The barium salt crystallises with 2} mols. H,O in small, yellowish- 
white needles ; the aqueous solution is decomposed partially by evapo- 
ration; it is not readily soluble in water. Benzoylchlorodibromophenol, 
C.H,Br,Cl-OBz, forms small, white prisms, and melts at 65—65°5°. 

Propionylchlorodibromophenol, CsH,Br,Cl-O-C;H,;0, crystallises from 
80 per cent. alcohol in white crystals melting at 31°5—32°. By ni- 
trating this, chlorobromonitroquinone is obtained in small quantity ; 
it decomposes at its melting point, 227—228°; it is insoluble in 
water, sparingly soluble in ether, insoluble in cold 95 per 
cent. alcohol, and but little soluble in hot alcohol; this solution 
becomes brown and acid. It reacts with hydroxylamine hydrochloride, 
phenylhydrazine, and aniline. On nitrating the propionylbromo- 
dichlorophenol, no quinone is obtained ; a propionyl-derivative of nitro- 
bromodichlorophenol and a substance of the formula C,.H,Cl,BrN,0,, 
but whose constitution could not be determined, were obtained. The 
latter melts at 215—217°. The propiony|nitrobromodichlorophenol 
melts at 88°5—89, is sparingly soluble in water, and crystallises from 
boiling alcohol in greenish-white rhombohedra. J. W. L. 


Action of Bromine on Phloroglucinol. By T. Zincxe and O. 
Kecet (Ber., 23, 1706—1732).—By the action of bromine on phloro- 
glucinol, Benedikt (Abstr., 1878, 499 ; Jahresb., 1880, 645), and Bene- 
dikt and Hazura (Abstr., 1886, 52) obtained three compounds, phlo- 
robromine, C,Br,HO: hexabromophloroglucinel, C,Br,0;; and octo- 
bromophloroglucinol, C,Br,O3. The observations made by the authors 
in their investigation of the action of chlorine on phloroglucinol (this 
vol., p. 488) have induced them to repeat these experiments, and it 
has been tound that phlurobromine has not the formula C.Br,HO, but 
C;Br,O,, and is in reality perbromacetylacetone, CBr,CO-CBr,CO-CBr;. 
It forms thick, lustrous needles which melt at 154—155", and give off 
bromine at a higher temperature. It dissolves sparingly in light 
petroleum, but readily in benzene, chloroform, and acetic acid, and is 
not attacked by soda selution or by nitric acid. Ammonia converts it 
into tribromacetamide and methylene bromide, whilst with alcohol it 
yields bromoform and ethyl di- and tri-bromacetate. 

The formation of perbromacetylacetone is probably preceded by 
that of hexabromophloroglucinol, which is then acted on by bromine- 
water in the following manner :— 

GO: ‘-CBr.CO Co- CBr, + CO, 


+ 2Br, + 2H,0 = 


CBr,CO-CBr, 6Br,-Cco-cBr, + 748" 


From this, one would expect that tribromophloroglucinol would yield 
by the action of chlorine the compound CCI,Br-CO-CBrCl-CO-CCI,Br, 
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and that trichlorophloroglucinol would form with bromine the com- 
pound CBr,Cl-CO-CBrCl-CO-CBr,Cl. The latter supposition has 
proved correct, but not the first, as in that case the pentabromo- 
compound is also formed, together with compounds richer in chlorine. 
It appears probable that, on the one hand, the mixed trichlorotri- 
bromotriketohexamethylene is formed; whilst, on the other, bromine 
is set free, which then acts on the first-named compound, forming 
pentabromotrichloracetylacetone. This compound forms hard, 
colourless, vitreous needles which melt at 93—95° to a milky liquid 
which becomes clear at 98°. It is soluble in the ordinary solvents, 
the solutions quickly undergoing decomposition. Ammonia converts 
it into dibromochloracetamide, which forms thick, colourless needles 
or broad plates melting at 127—128°. 

By the action of bromine on phloroglucinol in concentrated aqueous 
solution, the authors have not been able to obtain Benedikt’s octo- 
bromophloroglucinol, but have isolated hexabromophloroglucinol and 
a new compound having the composition C;Br;HO,. If the bromination 
be incomplete, a compound C,H;Br,0, or C,BrsHO;,H,0 is also ob- 
tained. 

Both this compound and the hexabrominated derivative are much 
more stable than the corresponding hexachlorotriketohexamethylene, 
not being split up by water, alcohol, or ammonia. 

Hexabromotriketohexamethyline forms large, well-developed tablets, 
which are colourless or slightly yellow, melt at 146—147°, and de- 
compose at 170—180°. It is readily soluble in ether, chloroform, hot 
benzene, and hot acetic acid, and is exceptionally susceptible to light. 
On reduction, it yields tribromophloroglucinol, and, under favourable 
conditions, phloroglucinol. Bromine converts it into phlorobromine. 

The second compound, C,Br;HO;,H,0, is probably a pentabromodi- 


CBr-CO-CBr, . . ° 
i i -deri- 
ketohydrowyhexene, HO-G+ CBrsGO ,H,0, as it yields an acetyl-deri 


vative, C,Br;0.-OAc, by the action of acetic anhydride with elimina- 
tion of 2 mols. of water. This, on reduction and further treatment with 
acetic anhydride, yields tribromophloroglucinol triacetate, C.Br3(O Ac). 
The first-named compound forms slender needles melting at 142°, 
whilst the second melts at 183—184°. 
Pentabromodiketohydroxyhexene crystallises in transparent, amber- 
yellow, apparently monoclinic forms, which are easily soluble in 
water and ether, less readily in chloroform and acetic acid. It melts 
at 119—120° with decomposition, and does not lose its water of crys- 
tallisation without further decomposition. 'I'his is probably combined 
in the same manner as in mesoxalic acid, which would account for the 
solubility of the compound in water. It behaves on reduction in the 
same manner as the hexabromo-compound, and by the action of 
bromine yields the compound C;Br;HO,, which, as already stated, is 
also obtained direct from phloroglucinol. It crystallises from a mix- 
ture of carbon bisulphide and light petroleum in colourless, mono- 
clinic prisms which melt at 93—94°, and give off bromine at a higher 
temperature. It greatly resembles phlorobromine, and by the action 
of water yields pentabromacetone, and a compound which is possibly 
tetrabromavetone hydrate. Ammonia converts it into tribromacet- 
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amide. From these facts, it would appear that the compound is a 
heptabromacetylacetone having the constitution 


CBr,;-CO-CBr,°CO-CBr,H. H. G. C.- 


Methyl-derivatives of Phloroglucinol. By A. Spirzer 
(Monatsh., 11, 104—119).—The methyl-derivatives of phloroglucinol 
may be obtained in satisfactory yield and in unvarying proportions if 
the methyl iodide and phenol are both perfectly dry, and if in their 
preparation sodium be substituted for potassium. The phloroglucinol 
(1 mol.), dried at 100°, and the sodium (6 atoms) are separately dis- 
solved in absolute methyl alcohol, the solutions are mixed, and the 
methyl iodide (6 mols.) run in, drop by drop, from a funnel. The 
mixture is then heated in a reflux apparatus, so arranged as to ex- 
clude moisture, until it no longer gives an alkaline reaction. The 
remainder of the operation is carried out in accordance with the 
directions of Herzig and Zeisel (Abstr., 1888, 822). On treating the 
preduct with dilute aqueous potash, hexamethylphloroglucinol and an 
oily portion remain undissolved, whilst penta- and tetra-methylphlvuro- 
glucinol and a product not yet investigated are soluble in it. 

Hexamethylphloroglucinol showed the same melting point (80°) as 
given by Margulies, and boiled at 247°7° (eorr.). On treating the 
compound with hydrogen iodide, Margulies obtained carbonic an- 
hydride, isobutyric acid, and diisopropylmethane, the latter being 
presumably secondary products from dimethylmalonic acid and diiso- 
propyl ketone, which would decompose under the influence of the 
reducing agent at the high temperature (2U0°) employed. To test 
the truth of this supposition, the author has made experiments sub- 
stituting 40 per cent. hydrochloric and 50 per cent. sulphuric acids 
for the hydrogen iodide. On heating the mixtures in sealed tubes 
at 190°, carbonic anhydride, diisopropyl ketone, and a small quantity 
of isobutyrie acid were simultaneously formed. 

Pentamethylphloroglucinol.—-This compound melts at 114°, and boils 
at 261°6—263'8° (corr.), and has been described under the name of 
tetramethylphloroglucinol by Margulies. When an alcoholic solution 
is treated with bromine, monobromopentamethylphloroglucinol, crystal- 
lising in beautiful, small, white needles, is obtained; it melts at 
75—76°. On heating for several hours in a reflux apparatus with 
1 per cent. sodium hydroxide, this compound gradually dissolves, 
and on distilling the product, an oil boiling at 123-7—126°5° (corr.) 
passes over. This oil is diisopropyl ketone, since, on oxidation, it 
gives a mixture of acetic and isobatyric acids. On heating penta- 
methylphloroglucinol (2 grams) with 20 per cent. hydrochloric acid 
(20 c.c.) at 180° in a sealed tube, isobutyric, propionic, and carbonic 
acids, diisopropyl ketone, and perhaps ethyl isopropyl ketone are 
formed. 

Since the action of bases on the brominated pentamethylphloro- 
glucinol indicates the existence of symmetrical tetramethylacetone, 
and since its hydroxylic character has been established, the constitu- 
tion of pentametbylphloroglucinol must be expressed by the formula 


oH-c<CMerCO> CMe, 
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On oxidation with atmospheric air, four of the methyl-groups of 
pentamethylphloroglucinol are converted into diisopropyl! ketone, 
and the fifth into acetic acid. It may be supposed that in this action 
the double-bonded carbon-atoms are split asunder, and the free 
valencies occupied by oxygen, the compound 


COOH:CMe,:CO-CMe,-CO-CO Me 


being formed, and that this hypothetical triketonic acid, in presence 
of water and oxygen, is finally split up into carbonic anhydride, acetic 
acid, and tetramethylacetone. G. T. M. 


Homofluorescein. By E. Grimavx (Compt. rend., 110, 1074— 
1076).—The sodium-derivative of homofluorescein, prepared by 
Schwarz’s method (Abstr., 1880, 551), was twice recrystallised from 
acetic acid. At 100°, the crystals lost 31°3 per cent. of acetic acid ; 
Schwarz’s product lost 31°55 per cent. 

Orcin-aurin, prepared by Nencki’s process (Abstr., 1882, 1201), 
was also crystallised from acetic acid ; the crystals lost 32-2 per cent. 
at 100°. 

Both products had precisely the same appearance, and formed 
needles, with a brown-red kermes-like colour, which did not melt at 
300°. When heated in small closed tubes, they melt and decompose 
with evolution of red vapours and formation of a carbonaceous 
residue. With barium hydroxide solution, they yield a red, crystalline 
precipitate of a barium salt, very slightly soluble in cold water, but 
soluble in boiling water; with nitric acid, they yield nitro-derivatives 
which crystallise from water in rhombic lamelle ; and with alkalis, 
they yield two compounds which have the same intense fluorescence. 

The homofluorescein of Schwarz is, in fact, identical with the 
orcin-aurin of Nencki. The formula C,,H,O; agrees better with the 
properties described by Schwarz and with his analyses of the nitro- 
derivatives than does the formula C,;H,O;, which he ascribed to the 
compound. 

Resorcinol, when treated with chloroform and an alkali, yields « 
bright-red, non-fluorescent solution which becomes brown-red on 
prolonged boiling. Acids precipitate a yellow powder which should 
be identical with the resaurin obtained by Nencki by heating resorcinol 
with formic acid and zinc chloride at 140°. Resorcinphthalein is 
fluorescent, and orcinphthalein is non-fluorescent, but the reverse 
holds good for the products of the action of chloroform. 

C. H. B. 

The Phenol contained in Sassafras Oil. By C. Pomeranz 
(Monatsh., 11, 101—103).—According to Grimaux and Ruott (Compt. 
rend., 68, 928), the ethereal oil obtained from the American cinnamon- 
tree, Laurus sassafras, consists of 10 per cent. of a terpene C,H, 90 
per cent. of safrole, CyHoO,, and a small quantity of a substance of 
a phenolic nature, which can be abstracted from the oil by shaking 
with potash. In order to further investigate it, the author has ex- 
hausted 3 kilos. of crude sassafras oil with dilute potash. On adding 
dilute sulphuric acid to the alkaline solution, an oil separated ; this 
was washed, dried with calcium chloride, and distilled. The whole 
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of the oil passed over between 246° and 247°, giving 7 grams of a 
colourless liquid, having an odour greatly resembling eugenol. It is 
heavier than water, in which it is nearly insoluble, and dissolves 
readily in alcohol, forming a solution which is turned blue by ferric 
chloride. All these properties agree perfectly with those of eugenol, 
OH:C,H;(OMe)-C,;H;. The elementary analysis and the conversion 
of a portion of the substance into its characteristic benzoy]l-deriva- 
tive (compare Cahours, Annalen, 108, 321), crystallising in colourless, 
gleaming prisms melting at 69°, show that the substance is, in fact, 


eugenol. G. T. M 


Action of Zinc Chloride on Methylacetanilide. By A. Picrer 
and J. Ferr (Ber., 23, 1903—1904; compare Abstr., 1889, 971).— 
Methylacetanilide is heated with zinc chloride at 290° for some time ; 
when no further evolution of gas occurs, the fused mass is poured into 
dilute hydrochloric acid, excess of alkali added, and the solution 
extracted with ether; on evaporation of the ether, an oily residue is 
obtained consisting chiefly of quinoline and paratoluidine. The de- 
composition of methylacetanilide is therefore strictly analogous to 
that of ethylacetanilide. J. B. T. 


Isomerism of Organic Substances containing Nitrogen. Ry 
L. Garrermann (Ber., 23, 1733—1737). — Nitroparacetyitoluide, 
CH;-C,H,(NO,)-NHAc (1.3. 4), can be obtained in two modifications, 
one of which is yellow and the other white, according as it is crystal- 
lised from water or alcohol. These two moditications readily pass 
into one another under various conditions. Thus the white variety is 
converted into the yellow compound a few degrees below its melting 
point, and either modification can be obtained at will by adding a 
crystal of the one required to the melted substance. The butyryl 
compound behaves, according to Broemme, in a similar manner. 
Another compound, closely related to the foregoing, acetylazimido- 
tolvene, also exists in two similar forms (Béssneck, Abstr., 1886, 874; 
Zincke and Lawson, Annalen, 240, 119); and the author and 
Ritschke, in their investigation of azoxyphenol ethers, find that a 
yellow and a white modification of parazoxyanisoil can also be 
obtained. 

To determine whether we have here to do with a case of physical 
or chemical isomerism, or with an example of stereometrically 
isomeric nitrogen compounds, further investigation is necessary. 

H. G. C. 

Anilides and Toluidides of Tartaric Acid. By C. A. Biscnorr 
and ©. Nasrvoce. (Ber., 23, 2047—2051)—An amorphous com- 
pound, which seems to have the composition C,H;NO, is formed, 
together with tartranilic acid and various amorphous substances, 
when acid aniline tartrate is heated ; it softens and decomposes at 
200—225°, but without melting, and it is readily soluble in alcohol 
and glacial acetic acid, but only sparingly in benzene. 

Tartaric diorthotoluidide, C\,H»N.0,, is obtained when orthotolui- 
dine tartrate (m. p. 151—152°) is heated with orthotoluidine at 160° ; 
it crystallises from dilute alcohol in plates, melts at 182—183°, and is 
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readily soluble in hot acetone, xylene, glacial acetic acid, and alcohol, 
but only sparingly in hot benzene, chloroform, and carbon bisulphide, 
and almost insoluble in ether and water. The diacetyl-derivative, 
C.H,,N,0,, is formed when the ditoluidide is heated at 135—140° with 
acetic anhydride; it melts at 221—222°, and resembles the ditoluidide 
in its behaviour with solvents. 

Tartaric diparatoluidide, C\sH»N2,0,, prepared from acid paratolui- 
dine tartrate (m. p. 198° with decomposition), crystallises from hot 
alcohol in colourless needles, and melts at 264° with decomposition. 
The diacetyl-derivative, C.,.H.,N.0,, separates from alcohol in crystals 
and melts at 202°, F. 8. K. 


Orthonitrodiphenylamine. By M. Scuérrr (Ber., 23, 1839— 
1844; compare Abstr., 1889, 772).—An increased yield of orthonitrodi- 
phenylamine is obtained by preparing it from orthobromonitrobenzene, 
instead of orthochloronitrobenzene, aniline or glycerol being used as 
a solvent in place of alcohol. The result is still more satisfactory if 
the orthobromonitrobenzene is first sulphonated and then treated 
with aniline, nitranilidobenzenesulphonic acid [NO, : NHPh: SO,;H 
= 1:2: 5] is formed, and on heating with hydrochloric acid in a 
sealed tube, it is converted, almost quantitatively, into orthonitrodi- 
phenylamine. Ali attempts to prepare an acetyl-derivative of ortho- 
nitrodiphenylamine were fruitless. 

Orthonitrophenylparamidotoluene, NO.-C,HyNH-C,HyMe [NH : NO, 
= 1:2; NH: Me = 1: 4], is obtained by heating orthobromonitro- 
benzene with excess of paratoluidine, the product is poured into dilute 
hydrochloric acid, and purified by distillation in a current of steam. 
The compound melts at 68°, and resembles the aniline-derivative in 
appearance. Experiments with the naphthylamines were unsuccessful, 
and no satisfactory results were obtained with bromonitrotoluene 
{Me: NO,: Bre = 1:3: 4]. 

Orthamidodiphenylamine, NH,-C.H,NHPh, is prepared by heating 
the nitro-compound with alcoholic ammonium sulphide in a sealed 
tube for four hours at 120°; the alcohol is evaporated, the residue 
treated with hydrochloric acid, boiled, filtered, and the base precipitated 
with ammonia. The compound crystallises from water in colourless 
needles melting at 79—80° ; it is readily soluble in benzene, chloroform, 
und acetone, but less so in light petroleum; it is identical with the 
substance obtained from anilidoamidobenzoic acid [COOH : NH,: NHPh 
=1:3: 4] by distillation. The hydrochloride is prepared by adding 
concentrated hydrochloric acid to a solution of the base in dilute acid ; 
it crystallises in needles, and gives a dark red coloration with ferric 
chloride; the same coloration is produced on exposure to air of an 
aqueous solution of the hydrochloride. 


Orthophenylazimidobenzene, OH<e>> is obtained by the action 


of sodium nitrite on orthamidodiphenylamine dissolved in excess of 

dilute hydrochloric acid; the precipitate which forms is dissolved in 

alcohol, water is added, and after some time reddish needles are de- 

posited, melting at 89—90°. This compound is isomeric with the 

substance obtained by Gattermann and Wichmann (compare Abstr., 
VOL. LVIII. 4 
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1888, 829) from aniline and diazoamidobenzene. From its constitu- 
tion, and the manner of its formation, Gattermann’s compound 
should be called phenylpseudoazimidobenzene. J. B. T. 


Derivatives of Diphenylamine and Phenazine. By R. 
Nierzx1 and O. Ernst (Ber., 23, 1852—1856).—Toluylene-blue, 
C,sHisN,, has been shown to belong to the group of indamine dyes; it 
is prepared by the action of nitrosodimethylamine on diamidotoluene 
[Me: NH,:NH,=1:2:4]. Toluylene-red, C,;H,.N,, which is formed 
from toluylene-blue by the action of heat, is known to be an amido- 
azine (eurhodine). Since the indamines are derived from amidodi- 
phenylamine, the leuko-base of toluylene-blue should have the formula 
C,H.Me(NH,).NH-C,HyN Me, [NH:(NH,).:Me = 1:2:4:5; NH:N 
= 1: 4],and the simplest analogue would be triamidodiphenylamine, 
C.H;(NH).NH-C,HyNH, [NH: (NH,), = 1:2:4; NH:NH, = 1:4). 

Dinitramidodiphenylamine, C.5H;(NO,)..NH-C,HyNH;, is prepared 
from dinitrochlorobenzene [Cl: (NO,), = 1: 2: 4] and paradiamido- 
benzene by warming the alcoholic solution. The compound crystal- 
lises from benzene or chloroform in small, brownish-red leaves, having 
a metallic sheen, and melting at 177°; it is sparingly soluble in 
alcohol, and has tolerably well marked basic properties. The hydro- 
chloride forms slightly yellow needles. The picrate, 


C,.H oN Ox, C,H, (NO,) 3OH, 


crystallises in brown needles. On warming with acetic anhydride, 
the monacetyl-derivative is obtained, crystallising in ruby-red needles 
melting at 238°; the same compound may also be prepared by the 
action of dinitrochlorobenzene on monacetylparadiamidobenzene. 

Diacetyldinitroamidodiphenylamine is formed by boiling the dinitro- 
compound for some time with acetic anhydride; it crystallises in 
brownish-yellow plates. 

Triamidodiphenylamine hydrochloride is prepared by reducing the 
dinitro-compound with stannous chloride and hydrochloric acid, the 
stannochloride is precipitated by saturating with gaseous hydrogen 
chloride, and the tin eliminated with hydrogen sulphide; the com- 
pound crystallises in flat needles, which speedily become blue-violet 
on exposure to air. The sulphate crystallises in colourless, 
lustrous needles. A violet-blue compound is obtained by the oxidation 
of these salts, and although somewhat unstable, it still shows all the 
characteristic properties of the indamine dyes, and is undoubtedly the 
analogue of toluylene-blue. 

2 . 2-Diamidophenazine, C,,.N,H.(NHz2)2, is prepared by boiling tri- 
amidodiphenylamine stannochloride with calcium carbonate and man- 
ganese dioxide. After filtration, the solution is treated with a little 
hydrochloric acid, and the hydrochloride precipitated with sodium 
chloride. The free base is obtained by the action of ammonia; it 
crystallises from water in dark yellow needles melting at 280°; the 
alcoholic and ethereal solutions are strongly fluorescent; with con- 
centrated sulphuric acid, it gives a green coloration, which changes suc- 
cessively to blue, violet, and red on adding water. All the salts are 
red in solution. The nitrate, C,,H,.N,,HNO,, crystallises in greenish, 
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lustrous needles. The picrate forms needles having a brownish sheen. 
The platinochloride, (Ci2HioN.)2,H,PtCl, + H,O, is obtained as a fine 
crystalline precipitate, with a yellowish-green lustre. 

Diacetyldiamidophenazine is prepared by heating diamidophenazine 
with acetic anhydride and acetic acid ; it erystallises from dilute alcohol 
in yellow needles melting at 330°, and gives, with concentrated sul- 
phuric acid, a red colour, which changes to yellow on adding water; 
if this solution is boiled, the acetyl-groups are eliminated. 

The salts of diamidophenazine dye silk red; the tint is yellower 
than that obtained from the simpler saframines, but the dye can be of 
no technical importance on account of the yellow shade which is 
produced by relatively small quantities of alkalis. 

Diamidophenazine may also be obtained by the oxidation of para-and 
meta-diamidobenzene, or by the action of quinonedichlorimide on meta- 
diamidobenzene. Phenazine is formed by treating diamidophenazine 
with sodium nitrite and dilute sulphuric acid. J. B. T. 


Diacetylorthodiamines. By A. Bistrzycxi and F. Utrrers (Ber., 
23, 1876—1880) ; compare this vol., p. 969).—The following eom- 
pounds have been prepared in addition to those already. described ; 
they are obtained by boiling the diamine (1 mol.) with the anhydride 
(3—4 mols.) for a few minutes; solid anhydrides may be dissolved in 
boiling benzene. 

Diacetylorthophenylenediamine, C,5H,(NHAc),, is deposited from 
water in long, slender, lustrous needles, or in thick crystals, melting 
at 185—186; it is readily soluble in water, alcohol, chloroform, 
acetone, and glacial acetic acid, but more sparingly in ether, benzene, 
and light petroleum. Dibenzoylorthophenylenediamine, 

C,H,(NH Bz), 
has already been prepared by a different method. Diacetylorthodi. 
amidotoluene, C§H;Me(NHAc), [Me : NHAc: NHAc = 1:3: 4], is ob- 
tained from hot water in long, slender prisms melting at 210°; it 
resembles the phenylene compound in solubility; on distillation at 
ordinary pressure, it is converted into ethenyltoluyleneamidine. Dipro- 
prony lorthodiamidotcluene, C§H;Me(NH-COEt),, crystallises from water 
i long, flat needles melting at 133°; itis very sparingly soluble in the 


ordinary menstrua. Propenyltoluyleneamidine, CeHs< > CEt, is 


obtained in small quantity by distilling dipropionyldiamidotoluene 
under a pressure of 84 mm.; the distillate is dissolved in alcohol and 
theamidine precipitated with ammonia. It crystallises from dilute alco- 
hol in characteristic interlaced needles melting at 166°. Dicinnamyl- 
orthodiamidotoluene, C;H;Me(NH-CO-C,H;),, is deposited from dilute 
alcohol in small, concentric needles, melting at 205—206° with previous 
softening. 1 . 2-Dipropionylnaphthylenediamine, CyH,(NH-COEt),, 
crystallises from alcohol in fine prisms melting at 191—192; it is 
insoluble in ether and light petroleunt™ J. B. T. 


Diazobenzene: a Correction. By T. Sanpmeyver (Ber., 23, 
1880—1881).—T he author refers to the papers of L. Gattermann and of 
G. Tobias (compare this vol., pp. 970, 1149), and points out that, owiug 

4f2 
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to a printer’s error in his original paper (compare Abstr., 1884, 1311), 
ithe word “ water” was omitted from the description of the process for 
ithe preparation of diazobenzene chloride. J. B. T. 


Intramolecular Transformation between a Diazo-salt-group 
‘and a Phenol-residue. By E. Letimann and H. Bove (Ber., 23, 
1781—1783).—Orthonitrobenzyl chloride (1 mol.) was heated with 
.ethylmetamidophenol (2 mols.) in alcoholic solution on the water- 
bath, the alcohol was then distilled off, and the residual oil extracted 
repeatedly with water to remove ethylamidophenol hydrochloride. 
The residue was treated with dilute hydrochloric acid, and a grey, 
crystalline powder of the hydrochloride of orthonitrobenzylethylmet- 
.amidophenol, HO-C,H,yNEt-CH,-C,H,NO,,HCl, was obtained. This 
was reduced by dissolving it in strong hydrochloric acid, and allowing 
ithe solution to remain with rather more than the calculated quantity 
.of stannous chloride. The greater part of the hydrochloric acid was 
then evaporated, the residue diluted with much water, cooled, and 
poured into.a cold solution of ammonium sulphide; orthamidobenzyl- 
ethylmetamidophenol, HO-C,H,NEt-CH,°C,H,NH,, then separated in 
small, brilliant, nearly colourless plates, which after recrystallisation 
from ether melted at 145°. 1t was dissolved in dilute hydrochloric acid 
and heated with sodium nitrite (1 mol.); the solution turned brown. 
After remaining for 24 hours, the colouring matter was precipitated 
by adding sodium acetate, and when dried formed a dark-brown 
powder with a green fluorescence. It may be called azobenzyl- 
i ce: a or agen cong. ylaniline, as it has the constitution 


HO- CHs<NROH, >C,H,[N:NEt:O0H =1:2:4,N:CH,=1:2]; 
probably the diazochloride, HO-C,H,NEt-CH,C,H,NNCI, is formed 
as a stage in the reaction. It behaves like an azo-colouring matter, 
and dyes silk a yellowish-brown which is hardly altered by acids or 
alkalis. It is decolorised by reducing agents, and dissolves easily in 
alcohol, acetic acid, and phenol. C. F. B. 


Reduction of Nitro-azo-compounds by Alcoholic Ammo- 
nium Sulphide. By C. Wi.tceropr (J. pr. Chem. [2], 42, 49—56). 
—Dihydroparadinitro-azobenzene has been obtained by the author from 
paradinitro-azobenzene (m. p. 215—220°) by the action of alcoholic 
ammonium sulphide; it melts at 248—250°, but by recrystallisation 
the melting point falls, owing to decomposition; the compound 
obtained by Lermentoff (this Journal, 1872, 503), and called dinitro- 
hydrazobenzene by him and by Janovsky (Abstr., 1885, 789), is 
undoubtedly identical with it, notwithstanding that Lermentoff gives 
the melting point as 220°, Janovsky (loc. cit.) describes a nitro-azo- 
benzenenitrolic acid (m. p. 218°), which gives very similar reactions 
to the author’s dihydroparadinitro-azobenzene. By carefully following 
Janovsky’s directions, the author has failed to obtain this nitrolic acid, 
but has always obtained dihydroparadinitro-azobenzene; he, there- 
fore, concludes that all these three substances are identical. 

When ortho- or paranitro-azobenzene is shaken with alcoholic 
ammonium sulphide, and the solution precipitated by water, the corre- 
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sponding azoxybenzenes (m. p. 212°, uncorr.) are obtained; they are 
very similar to each other, and are identical with Janovsky’s hexaz- 
oxybenzene (Abstr., 1886, 794). When the precipitated azoxybenzene 
is dissolved in alcohol, precipitated by water, and dried over calcium 
ef obtained. When 


chloride, a compound, O<ha (OH)-C,H,-N,Ph’ is 

an ethereal solution of the azoxybenzene is mixed with alcoholic 
platinic chloride, 'a platinochloride, ON.(PhN.C,H,)2,H2PtCl, is pro- 
duced. When the compound precipitated by water from alcoholic 
solution (see above) is further dried at 40—50° over calcium chloride, 
an azohydroxyazobenzene, PhN,-C,H,NOH (Janovsky’s nitrolic acid), 
is obtained ; a platinochloride thereof is described. A. G. B. 


Isomeric Hydrazones of Orthonitrophenylglyoxylic Acid. 
By H. C. Fenruw (Ber., 23, 1574—1587).—When the hydrazones 
of phenylglyoxylic acid, acetophenone, and benzaldehyde are heated 
with either aqueous or alcoholic potash, and sulphuric acid added to 
the solution, the original substance is regenerated, and the same is the 
case with the hydrazone of metanitrophenylglyoxylic acid ; but ortho- 
nitrophenylglyoxylic acid hydrazone, though not acted on by aqueous 
potash, is converted, even in the cold, by alcoholic potash into an 
isomeric compound, which is precipitated by the addition of acids. 

Metanitrophenylglyoxylic acid hydrazone was obtained by adding ar 
acetic acid solution of phenylhydrazine to an aqueous solution of the 
acid. It crystallises from glacial acetic acid in transparent, yellow, 
quadrangular plates which melt with decomposition at 174—175°. It 
yields no isomeric compound when treated with potash. 

Orthonitrophenylglyoxylic Acid Hydrazone.—T he acid was prepared by 
Claissen and Shadwell’s method, the improvements introduced being 
described in detail. Orthonitrobenzoyl chloride was heated for 24 hours 
100° in a sealed tube with silver cyanide. The contents of the tube 
were extracted with ether, and the oil (cyanide) left after evaporating 
the ether was shaken with fuming hydrochloric acid, and allowed to 
remain ; in three to four hours it was converted into the amide, which, 
after recrystallisation from benzene, melted at 199° (if from water, 
at 192°). This was dissolved in water and heated with potash until 
a slight smell only of ammonia could be perceived ; the solution was 
then acidified, when orthonitrophenylglyoxylic acid was obtained 
as a brownish oil, solidifying to groups of small, colourless needles, 
which melted at 49°. The acid was dissolved in water, phenyl- 
hydrazine dissolved in acetic acid was added, and the hydrazone 
obtained by concentrating the solution. When recrystallised from 
alcohol, it forms transparent, red crystalline aggregates ; from acetic 
acid, it crystallises in small, yellow, transparent tables; it melts with 
decomposition at 165—166°. When treated with an alcoholic alkaline 
solution, it is converted into an isomeric compound, which separates 
as a yellow precipitate when the solution is acidified, and crystallises 
from alcohol in brilliant, golden needles melting with decomposition 
at 189—190°, and becoming superficially green when exposed to 
light. A saturated solution in acetic acid (sp. gr. 1°06) contains 
at 19° and 20°, 1:06 and 1:24 parts of the hydrazone, and 
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0°24 and 0°28 parts of the isomeride. Both are insoluble in water 
and light petroleum, and nearly so in benzene, but dissolve in alcohol, 
ether, and acetic acid, the isomeride less readily. They are not acted 
on by dilute acids or strong hydrochloric acid; in concentrated sul- 
pburic acid they give yellow solutions, which yield a resinous 
product when diluted with water. The original hydrazone dissolves 
easily in strong nitric acid, and on pouring the solution into water, 
yellow crystals are obtained, melting at 77—80°. The isomeric com- 
pound dissolves with difficulty, and only when the solution is heated ; 
the product melts at 98—100°. Both these compounds give unstable, 
purple solutions with alkalis, and an unstable, deep-violet substance 
‘when treated with gaseous ammonia. The hydrazone is easily soluble 
in aqueous alkalis, the isomerides only with difficulty ; the addition of 
an acid reprecipitates the substance in both cases. 
Orthophenylglyoaylic acid methylhydrazone was prepared as above, 
using methylphenylhydrazine instead of phenylhydrazine ; it separates 
out when the solution is warmed, and crystallises from alcohol in red- 
-dish-yellow needles melting at 141—142°. It forms no isomeric com- 
pound when treated with alkalis. With strong nitric acid, it yields a 
deep blue-green solution ; with strong sulphuric acid, a violet solution. 
The fact that the two hydrazones of orthonitrophenylglyoxylic acid 
give different compounds when treated with strong nitric acid, shows 
that they are chemically, and not merely physically, isomeric. And 
that the isomerism is due to a change in place of the hydrogen-atom 
of the hydrazone-group is shown by the methylhydrazone yielding no 
isomeride. The following two formule are therefore proposed :— 


NHPh-N:0(COOH)C,H,-NO;. Np, >O(COOH) CaN Os. 
The hydrazone (165—166°). The isomeride (189—190°). 


These are to some extent supported by the fact that the two sub- 
stances appear to behave in the same manner when reduced, both 
yielding a yellow product of amido-oxindol. C. F. B. 


Azohydrazine and Polyazo-compounds. By C. Witiceropt 
(J. pr. Chem. [2], 41, 563—565).—The author and his pupils have 
obtained the following compounds by methods which will be fully 
detailed in a future communication. 

Picrylparachlorophenylhydrazine.—This occurs in two modifications ; 
the red variety crystallises in slender, reddish-yellow prisms which 
melt with decomposition at 170—175°; the yellow variety crystallises 
in very small, transparent, yellow needles which melt with decom- 
position at 176°, and are unstable, being converted into the red variety 
by heating with alcohol. Long digestion with alcohol converts both 
varieties into dinitrosonitroparachlorazobenzene, 


C,H,Cl-N,°C,H2( NO),NO,, 


melting at 199—200°. Similar treatment with glacial acetic acid 
converts them into dinitronitrosoparachlorazobenzene, melting at 
241—242°, whilst oxidation with chromic acid converts them into tri- 
nitroparachlorazobenzene, CsH,Cl-N2°C,H2(NO,);, melting at 138—139°. 
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 Tetranitroparachlorazobenzene, NO.*CsHsCl-N2C.H,(NO,);, melts at 
184—185°. Trinitronitrosoparachlorazobenzene, 


NO,C,H;Cl-N.°C,H.(NO,)."NO, 
melts at 180—181°. Trinitronitrosoazobenzenephenylhydrazine, 
NHPh:NH-C,H,NO,)-N.°C,H.(NO,).-NO, 


melts at 130—131°. Trinitronitrosoazobenzeneparachlorophenylhydr- 
azine, CsH,Cl-NH-NH-C,H;(NO,)-N.°C,H,(NO,).NO, melts at 
145—156° (? 146°). Trinitronitrosoazobenzeneazoparachlorobenzene, 
C,H,Cl-N.°C,H;(NO,) ‘N.C,H.(NO,).NO, melts at 98—-99°. Trinitro- 


nitrosoazobenzenenitroazoparachlorobenzene, 
NO, C.H;Cl-N.*C,H;(NO,)-N2C,H.(NO,).*NO, 


melts at 111—112°. Tetranitronitrosodisazobenzeneparachlorophenyl- 
hydrazine, CsH,Cl-N,H.°C,H;(NO,)-N.°C,H;(NO,)-N,°C,H.(NO,).NO, 
melts at 238—239°. a-Dinitrophenylparachlorophenylhydrazine, 


C,H,Cl-N,H2"C,H;(NOz)2 [Cl: (NH) = 4: 4 and (NO;). = 2 : 4], 

melts at 146—147°. Dinitroparachlorazobenzene, 
C.H,Cl:N.°C,H;(NO,z)., 

melts at 151—152°. Nitronitrosoparachlorazobenzene, 

C,;H,Cl:N,° C,H;(NO.)-NO, 

melts at 141—142°. Dinitrosoparachlorazobenzene, 
C.H,Cl-N,C,H;(NO)., 

melts at 135—136°. 

Picrylmetachlorophenylhydrazine forms orange prisms which melt 
at 178—179° (uncorr.). Two bromo-derivatives of the picrylortho- 
hydrazine compound have been obtained ; the lower one crystallises in 
yellow needles melting at 269°; the higher one in red-yellow needles 
melting at 170°. A. G. B. 


Azoxyphenol Ethers. By L. Garrermann and A. RitscHKe 
(Ber., 23, 1738—1750).—In many reactions the phenol ethers behave 
in a similar manner to the hydrocarbons, and the authors have there- 
fore examined the reduction-products of their nitro-compounds in 
order to ascertain whether isomerides exist similar to those described 
by Janovsky for azoxytoluene. In the meantime, however, Hantsch 
and Werner have shown that in the latter case no isomerism exists, 
and the authors also find that with the azoxyphenol ethers no 
isomerism of the ordinary kind exists. As already mentioned, how- 
ever (see preceding abstract), one of these compounds, namely, 
parazoxyanisoil, exists in a yellow and white modification. 

Paranitrophenetoil gave, on reduction with sodium in methyl 
alcohol solution, a mixture of two compounds, of which the one occur- 


ring in larger quantity, is azoxyanisoil, One and not, as 
6444 
expected, azoxyphenetoil, oc In presence of an excess 


N-C,Hy OEt 
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of methyl alcohol, the ethyl-group is therefore displaced by methyl. 
This compound is also obtained by the reduction of paranitranisoil 
with sodium in methyl alcohol solution, but if ethyl alcohol is 
employed, the chief product is azoxyphenetoil. A subsidiary product 
is also obtained in this case, identical with the second of the 
two compounds obtained from paranitrophenetoil; it has the con- 
pitation 0] OMe 

stitution <h. 0,H,-OEt 

An attempt was made to prepare this in larger quantity by 
reducing a mixture of paranitroanisoil and paranitrophenetoil in 
molecular proportion, with sodium and methyl alcohol. It was found, 
however, that the paranitrophenetoil is first completely converted 
into paranitroanisoil, which is then reduced to azoxyanisoil. The 
same mixture was then reduced with sodium and a mixture of methyl 
and ethyl alcohols, when a compound was obtained having a different 
melting point from the mixed compound above described; it is at 
present being further investigated. 

All these compounds when first melted form a milky liquid, which 
only becomes clear on raising the temperature. Thus azoxyanisoil 
melts at 116°, and becomes clear at 134°; azoxyphenetoil melts at 
134°, and becomes clear at 165°; whilst the mixed compound melts at 
86°, and becomes transparent at 116°. They belong, therefore, to the 
class described by Lehmann as fluid crystals. ; H. G. C. 


Phenylsuccinazone. By G. Cramicran and C. U. Zanertt (Ber., 
23, 1784—1787).—A dilute aqueous solution of succinaldioxime, pre- 
pared from pyrroline (compare Abstr., 1889, 1208), was gently 
warmed with five times the quantity of phenylhydrazine acetate ; the 
solution was cooled, and the precipitated phenylsuccinazone purified 
by recrystallising it once from boiling alcohol ; it melted at 124—125°. 
When it is rubbed in a mortar with 25 times its weight of strong 
hydrochloric acid, phenylhydrazine hydrochloride separates, and 
a yellow solution is obtained containing a weak base, which is pre- 
cipitated in white or pinkish flakes when the solution is diluted with 
water. It was boiled repeatedly with alcohol and recrystallised from 
ethyl acetate, forming thin, white needles which melt with decom- 
position at 184—185°. It dissolves in strong acids, but is precipitated 
when the solutions are diluted; with sulphuric acid and potassium chro- 
mate, it gives a deep blue colour ; it yields a yellow, amorphous platino- 
chloride, and it disssolves in ether, boiling ethyl acetate, hot benzene, 
and acetic acid, sparingly in alcohol, and not at all in light petroleum. 
An analysis and a molecular weight determination by Raoult’s 
method showed that it has the formula CyH»N,. It appears to be 
neither a pyrroline- nor a pyridazine-derivative, but is probably closely 
allied to, perhaps a lower homologue of, the compound C.H»N,, 
obtained by Ach (this vol., p. 70), by reducing methylpheny]pyrid- 

CMe:N-NPh , . 
azone, < CH: CH-CO> with sodium and alcohol. CO. F. B. 


Cyanogen Additive Products of some Amidoximes. By 0. 
NorpenskJOLD (Ber., 23, 1462—1464).—Dicyanobenzenylamidozime, 
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C,H,N,0, is precipitated in needles when cyanogen is passed into an 
alcoholic benzene solution of benzenylamidoxime. It melts at 116°, 
is only sparingly soluble in benzene, and is gradually decomposed by 
boiling alcohol and boiling water ; it is decomposed by dilute hydro- 
chloric acid and warm soda, and when warmed with acetic anhydride 
it yields acetylbenzenylamidoxime (m. p. 96°). 
Dicyano-B-naphthenylamidowime, C,sH;N,O, separates in crystals 
when cyanogen is passed into an alcoholic solution of S-naphthenyl- 
amidoxime ; it melts at 118—119°, and resembles the preceding com- 
pound, than which, however, it is rather more readily soluble in 
benzene. F. 8. K. 


Isomerism of the Aldoximes. By E. Beckmann (Ber., 23, 
1680—1692).—The author’s previous researches on the two isomeric 
benzaldoximes (Abstr., 1889, 607, 979) have led to the conclusion 
that their constitution is represented by the formule CHPh:N-OH 


and lon the chief ground for this supposition being that their 


benzyl ethers, in the preparation of which only small quantities of 
bye-products are formed, contain the benzyl-group attached to the 
oxygen-atom and to the carbon-atom respectively. Goldschmidt, on 
the contrary, regards the two oximes as structurally identical, inas- 
much as both combine with phenyl cyanate in the absence of water 
(this vol., p. 253), and his conclusions have been further adopted by 
Hantzsch and Werner (this vol., p. 318). The author has investi- 
gated this reaction more closely, and finds that with the reagent in 
question intramolecular change readily takes place, even at a low 
temperature, and that, further, the B-benzyl ether itself can combine 
with a molecule of phenyl cyanate. Hence, no conclusion as to the 
presence or absence of a hydroxyl-group can be drawn from the 
behaviour of this reagent. As regards the formation of benzonitrile 
from £-benzaldoxime, from which certuin theoretical conclusions have 
been drawn by Hantzsch and Werner (loc. cit.), the author shows that 
this is not formed directly, but that the first product of the reaction 
is benzamide. 

For the preparation of a-benzaldoxime, benzaldehyde is mixed with 
an excess of 20—25 per cent. soda solution, and hydroxylamine 
hydrochloride added in small portions at a time; the solution is then 
extracted with ether, and the oxime precipitated by passing in carbonic 
anhydride. For further purification, the oxime is added to an 
alcoholic solution of sodium ethoxide, when the @-sodium salt is pre- 
cipitated, whilst the 8-compound present remains in solution. 

8-Benzaldoxime is most readily obtained by passing dry hydrogen 
chloride into an ethereal solution of the 2-compound ; the precipitated 
hydrochloride is washed with ether, and passed into a separating 
funnel containing ether and a concentrated soda solution. After shak- 
ing, the oxime remains in the ether, and is obtained on evaporating the 
latter in almost the theoretical quantity. It crystallises in rhombic 
tablets (a : b : c = 0°5612 : 1 : 0°404), and if washed with or crystal- 
lised from benzene does not undergo spontaneous conversion into the 
&-oxime. 
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a-Anisaldoxime is always formed by the direct action of hydroxyl- 
amine on anisaidehyde. It is thus obtained in vitreous, rhomboidal crys- 
tals which melt at 61—62°, and are soluble in alcohol and still more 
readily in benzene. Its benzyl ether, C\sH,;NO., may be obtained from 
it by the action of sodium ethoxide and benzyl chloride, or by the 
action of a-benzylhydroxylamine on anisaldehyde. It forms small 
plates which melt at 46°5°, and does not yield a hydrochloride. 

f-Anisaldoxime is prepared from the a-compound in a manner 
similar to 8-benzaldoxime. It is very sparingly soluble in benzene, 
and may thus be readily separated from the a-compound. It crystal- 
lises in slender needles melting at 130—130°5°, and is much more 
stable towards alcohol than the corresponding f-benzaldoxime, but 
not towards ether. Its benzyl ether, formed from it by the action of 
sodium ethoxide and benzyl chloride, or obtained directly from anis- 
aldehyde and 8-benzylhydroxylamine, crystallises in square, colourless 
tables melting at 106—107°. Its hydrochloride melts at 167—168° 
with evolution of gas. 

By the action of a solution of hydrogen chloride in acetic acid con- 
taining acetic anhydride on a-benzaldoxime, the latter is at once 
converted into the 8-compound, and after remaining for two days at 
the ordinary temperature, large quantities of benzamide separate. 
If no anhydride is employed, benzamide can only be detected 
after four days, but in this case no benzonitrile is formed. With 
anisaldoxime, the same reactions occur, but the formation of the 
nitrile takes place more readily. For anisamide, the author finds the 
melting point 163—164°, instead of 137—138°, as given by Henry 
( Ber., 2, 666), and has confirmed this by preparing the compound 
direct from anisic acid. 

The above results show that both #-compounds form an inter- 
mediate product between the a-oximes and the amide; this is in full 
agreement with the constitutional formule given above. 


H. G. C. 


A Dimolecular Isomeride of Benzaldoxime. By R. Benrenp 
and E. Kénie (Ber., 23, 1773—1779).—To an acetic acid solution of 
8-benzylhydroxylamine, ether was added, and then a solution of 
potassium dichromate. Some benzaldoxime was formed, and, in 
addition, a white, crystalline substance separated, and was collected, 
washed with water, alcohol, and ether, and recrystallised from hot 
acetic acid or from chloroform. It forms prisms or tables melting at 
about 127—128°, and is an isomeride of benzaldoxime. It is not, 
however, isobenzaldoxime, for although it has the same melting 
point as the latter, it differs in crystalline form, in solubility, in 
resisting the action of acids, and in being insoluble in alkalis. It 
dissolves easily in chloroform, sparingly in alcohol, ether, benzene, 
and acetic acid, and not at all in water. By Raoult’s method it was 
shown to have double the molecular weight of benzaldoxime, and it 
yields very distinctly Liebermann’s reaction for the nitroso-group ; 
hence it is probably a di-nitrosotoluene, (CH,Ph),N.,0., perhaps 


CH,Ph:N-O ; ; oe 
I - 
CH,Ph:N: o>” When boiled with alcohol, it is transformed quanti 
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tatively into isobenzaldoxime. When treated with sodium ethoxide 
N ‘CH,Ph 
CHPh 
melting at 81—82°; some benzylbenzaldoxime being probably 
formed at the same time. When warmed with phenol and sulphuric 
acid, it gives an intense reddish-violet solution; if potash is now 
added, the colour becomes greenish-yellow to blue-green, and further 
changes to a pure deep blue on the addition of water. It does not 
form salts. 

The rest of the paper is devoted to a reply to Willgerodt, who has 
reproached Behrend with not mentioning, in his paper on the stereo- 
chemistry of nitrogenous compounds, his (Willgerodt’s) work on 
hydrazines. C. F. B. 


and benzyl chloride, it yields benzyl-tsobenzaldoxime, O< 


Mercurobenzamide. By H. Scuirr (Ber., 23, 1816—1817 ; com- 
pare Tafel and Enoch, this vol., p. 973).—Mercurobenzamide may be re- 
crystallised from aqueous potash ; it is not acted on by either potassium 
iodide or ethyl bromide. A neutral aqueous solution of mercuro- 
benzamide may be boiled with copper turnings without decomposi- 
tion taking place. No reaction occurs on boiling ethyl chlorocarb- 
onate with mercurobenzamide suspended in anhydrous ether; if 
absolute alcohol is used in place of the ether, ethyl carbonate, 
mercuric chloride, and benzamide are formed. Mercurobenzamide is 
readily decomposed by acids, or by hydrogen sulphide. Ethyl 
chlorocarbonate has no action on benzamide suspended in ether, but 
on boiling with 95 per cent. alcohol, ethyl benzoate and ammonium 
chloride are obtained. J. B. T. 


Derivatives of Amidocinnamic Acid. By F. W. Roruscaitp 
(Chem. Centr., 1890, i, 905—906 ; Inaug. Diss., Berlin).— Orthoamido- 
cinnamic acid is converted into the corresponding carbamide or ortho- 
uramidocinnamic acid, NH,*CO-NH-C,H,C,H,-COOH, by treatment 
with potassium cyanate in hydrochloric acid solution. If treated 
with potassium thiocyanate, thiocyanamidocinnamic acid, 

CNS:NH;’C,H,C.H.COO H, 


is formed, melting at 152°. When heated at 110—120°, it is con- 
verted into orthothiouramidocinnamic acid, 
NH,°CS:NH:C,H,-C.H,,COOH, 

melting at 236—239°. When heated at 100° in a sealed tube with 

allyl isocyanate, orthoallylthvouramidocinnamic acid, 
C;H;NH-CS:NH-C,H,C.H.COOH, 

is formed, melting at 204—208°; in like manner, with phenyl iso- 

cyanate, it yields orthophenylthiouramidocinnamic acid, 
NHPh:CS:NH-C,H,C,H,-COOH, 

melting point 235—237°. With carbon bisulphide, orthocarborycin- 

namyldithiocarbamic acid, CSSH:NH-C,H,C,H,-COOH, is formed, 

melting at 185—187°. 
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With meta- and para-amidocinnamic acids, only the thiocyano- 
derivatives could be obtained. Metathiocyanamidocinnamic acid, 
obtained by means of cuprous thiocyanate, melts at 148—149°. The 
para-acid does not melt at 272°. 

If it is heated rapidly, it suffers decomposition. The correspond- 
ing carbamide was obtained. J. W. L. 


Oxanilic Acid. By O. Ascuan (Ber., 23, 1820—1825).—Oxanilic 
acid is best prepared by heating 2U grams of aniline with 25 grams 
of anhydrous oxalic acid, in an oil-bath, at 130—140° for about an 
hour. The finely divided product is boiled with 300—400 c.c. water, 
and filtered hot ; the aniline oxanilate, which crystallises out on cool- 
ing, is well washed with cold water, and decomposed with boiling 
dilute sulphuric acid—25 c.c. concentrated acid, 475 c.c. water, and 
50 grams oxanilate. When cold, the solution is shaken with ether, 
the ether evaporated, and the residual oxanilic acid purified by re- 
crystallising from water; the yield is 73 per cent. of the aniline em- 
ployed, as against 15—20 per cent. obtained by the usual method. 
The salts of oxanilic acid are all sparingly soluble in water, and are 
very stable towards dilute acids. The silver, lead, and mercuric salts 
form crystalline precipitates. Hydrogen salts of the alkali metals 
are prepared by adding a 5 per cent. solution of oxanilic acid to a 
concentrated solution of an alkaline nitrate. Hydrogen potassium 
ovanilate, C\.H,;N,0;K +H,0, crystallises in long, flat prisms; the 
corresponding ammonium salt forms transparent prisms. Hydrogen so- 
dium oxvanilate, C\sHis3N,0,Na + 3H,0, is deposited in lustrous leaves, 
which are very sparingly soluble. Ozanilyl chloride, NHPh:CO-COCI, 
is prepared by the action of phosphorus pentachloride on oxanilic acid ; 
it is deposited from light petroleum in large, lustrous leaves, or flat 
prisms, melting at 82°5°; itis very hygroscopic. Oxanilide is formed 
by the action of aniline on oxanilyl chloride, whilst with alcoholic am- 
monia phenyloxamide is obtained. On adding a large excess of water 
to oxanilyl chloride, oxanilic acid is immediately formed; if the chloride 
is treated with half its weight of water, it is decomposed into oxani- 
lide, hydrochloric acid, carbon monoxide, and carbonic anhydride. 
Phenylcarbamide is obtained by the distillation of the chloride; the 
yield is 75 per cent. of the theory. J. B. T. 


Toluyleneurethane and Tolueneoxamethane. By H. Scuirr 
and A. Vanni (Ber., 23, 1817—1819).—Toluylenediurethane is best 
prepared by gradually adding ethyl chlorocarbonate to a well cooled 
solution of diamidotoluene, dissolved in dilute alcohol ; the diurethane 
immediately separates in crystals melting at 137°. The mother 
liquor contains diamidotoluene hydrochloride, and toluenesemi- 
urethane hydrochloride. Toluylenediurethane is scarcely affected by 
heating with alcoholic ammonia at 130—140°. No reaction takes 
place with aniline in dilute alcoholic solution, but on heating the diure- 
thane with aniline alone, diphenylcarbamide is formed. On heating 
the diurethane with phenylthiocarbamide, no change occurs; the ad- 
dition of dilute alcohol causes a complicated decomposition, the chief 
product being phenylthiourethane, NHPh'CS-OEt. Tolwylenesemi- 
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urethane, NH.°C;,H,NH-COOEt, is obtained from the mother liquors 
(see above) by evaporating to dryness, treating with excess of potas- 
sium hydroxide, and recrystallising several times from dilute 
alcohol, in which it is readily soluble; it forms colourless, flat, 
interlaced needles melting at 90—91°. The hydrochloride is readily 
soluble in water; the platinochloride forms small crystals. Thio- 
carbanilotoluyleneurethane, COOEt-NH-C,H,NH-CS:NHPh, is ob- 
tained, together with diphenylthiocarbamide, by heating toluylene- 
semiurethane with phenylthiocarbamide and dilute alcohol ; it is very 
sparingly soluble in alcohol, from which it crystallises in colourless 
prisms melting at 154—155°. Amidotoluyloxamic acid, 


NH,C,H,;-NH:-CO-COOH, 
is formed by boiling toluyldioxamethane, obtained in the preparation 
of toluyleneoxamethane, with 90 per cent. alcohol for some time; it 
forms small, hard crystals melting at 222—224°, and is very sparingly 
soluble in alcohol. 
Thiocarbanilotoluyleneoxamethane, 


NHPh:CS:NH-C,H,-NH:-CO-COOEt, 


is obtained by warming phenylthiocarbamide with toluyleneoxa- 
methane dissolved in dilute alcohol. The compound is purified by 
repeated recrystallisation from alcohol; it forms small, yellowish 
crystals melting at 154—155°. Two compounds containing sul- 
phur may be separated from the mother liquor; the one is obtained 
as a yellow, crystalline powder melting at 198°, it is sparingly soluble 
in warm alcohol, and has the formula CHi<yqi yg>NPh; it is 
probably formed from the above oxamethane-derivative by elimina- 
tion of alcohol. The second compound crystallises in lustrous leaves 
melting at 136—138°, and is only formed in very small quantity. 
J. B. T. 

Triphenylguanylthiocarbamide and Dicyanodiamide. By 
B. Raraxe and R. Oppennerm (Ber., 23, 1668—1675; compare 
Rathke, Abstr., 1887, 662).—Dicyanodiamide is formed from guany]- 
thiocarbamide by elimination of the elements of hydrogen sulphide ; 
in a similar manner, triphenyldicarbimide is obtained from tripheny]- 
guanylthiocarbamide. 

Dicyanodiamide may be represented by one or other of the formule 


NH,CNH-NH-‘ON; NH:C<NE>O:NH. The constitution of the 


triphenyl-derivative can, however, only be expressed by a ring for- 
mula, corresponding with the second of the above; as it differs 
widely in general properties from dicyanodiamide, the latter 
would appear to be best represented by the open-chain formula. T'r/- 
phenyldicarbimide, CxHN is obtained by boiling an alcoholic 
solution of triphenylguanylthiocarbamide, 
NHPh:CS:NH:C(NPh):-NHPh, 

with freshly precipitated mercuric oxide; it is most conveniently 
purified by treating the alcoholic solution with hydrochloric acid, 
and diluting with water; the crystals of the hydrochloride which 
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separate are then treated with sodium carbonate. The free base 
erystallises with 1 mol. of alcohol, in fine, long, yellowish needles 
melting at 70—74°. The hydrochloride is very sparingly soluble; it 
crystallises in slender needles. The platinochloride forms reddish- 
yellow crystals, containing 1 mol. of water. The sulphate is sparingly 
soluble. The picrate melts at 53°. The free base may also be pre- 
pared by heating diphenylguanidine for an hour at 170—180°; the 
roduct is dissolved in alcohol, allowed to stand for 24 hours, filtered, 
and hydrochloric acid added to the hot solution; the hydrochloride, 
which separates on cooling, is then treated as above. 
Triphenylbiquanide, CxH,,N;, is obtained by boiling triphenyl- 
guanylthiocarbamide with silver nitrate and ammonia in excess. The 
silver sulphide is removed, the solution concentrated, and treated 
with hydrochloric acid ; the mixed crystals are separated by recrys- 
tallisation from dilute alcohol, in which triphenylbiguanide hydro- 
chloride is readily soluble. The free base crystallises from alcohol in 
colourless prisms melting at 137°. The hydrochloride crystallises 
from alcohol in thin, pointed prisms. The platinochloride forms 
reddish-yellow crystals. The nitrate, oxalate, and acetate have also 
been prepared. The same base may be obtained by treating di- 
phenylguanidine with phenylcyanamide in ethereal solution; after 
remaining for a week, the ether is evaporated, and the residue 
treated first with hydrochloric acid, and then with ether; the in- 
soluble portion consists of triphenylbiguanide hydrochloride. 
Triphenylthiammeline has already been prepared ; it is also formed 
by boiling the additive compound of diphenplguanidine and pheny]l- 
thiocarbamide with alcohol and mercuric thiocyanide. 
Experiments have shown that ammonia, or thiocyanic acid, only 


reacts with triphenyldicarbimide at the moment of its formation. 
J. B. T. 


Action of Hydroxylamine and its Derivatives on the Thio- 
carbimides. By L. Vo.trmer (Chem. Centr., 1890, i, 861—862; 
from Inaug. Diss., Berlin) —Hydroxylamine and _ phenylthiocarb- 
imide combine together at ordinary temperatures with formation of 
phenylhydrowythiocarbamide, NHPh:CS:-NH-OH, which decomposes, 
when melted, into a gas and an oily product. The alcoholic 
solution, which is slightly acid, is coloured violet by very dilute 
ferric chloride. By heating the alcoholic solution, sulphur and 
phenylcyanamide are formed ; the latter melts at 39—40°. If hydr- 
oxylamine and the thiocarbimide are heated together, the same 
reaction seems to occur. Ethoxylamine reacts similarly with pheny]- 
thiocarbimide with formation of phenylethoxythiocarbamide, 

NHPh:CS:NH-OEt, 
which melts at 103° without decomposition. It is more stable than 
the first named; but by boiling its solution sulphur, alcohol, and 
phenylcyanamide are formed. 

Phenylmethoxythiocarbamide melts at 115°. Phenylbenzyloxythio- 
carbamide, NHPh:CS-NH-OC,H,, prepared from benzylhydroxy|- 
amine and phenylthiocarbimide, melts at 105°. Orthotolylhydroxy- 
thiocarbamide is obtained at ordinary temperature from the action of 
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orthotolylthiocarbimide in chloroform on hydroxylamine; it melts at 
92°. Orthotolylcyanamide, obtained from this by warming the solution, 
melts at 77°. When heated with hydrochloric acid, it is converted 
into monotolylcarbamide. Orthotolylbenzyloxythiocarbamide melts 
at 125°; a-naphthylhydroaythiocarbamide, CyH,;NH-CS-NH-OH, pre- 
pared from the thiocarbimide and hydroxylamine, melts at 116°. 
Ferric chloride colours the alcoholic solution from dark-yellow to 
green. The a-naphthyleyanamide obtained from it melts at 150°. 
The corresponding benzyloxycarbamide melts at 132—133°. 

Allylthiocarbimide reacts violently with hydroxylamine with 
separation of sulphur, but the corresponding carbamide could not be 
obtained. 

Carbanil and benzylhydroxylamine react together with formation 
of phenylbenzyloxycarbamide, NHPh-CO-NH-OC,H,, melting at 106°. 
It is very stable. J. W. L. 


Paramethoxydihydroxydihydroquinoline and a New Case of 
Stereochemical Isomerism. By A. E1cuencriin and A. Ernnorn 
(Ber., 23, 1489—1494).—Orthonitrometachlorophenylbromopropionic 
acid, prepared by treating orthonitrometachlorocinnamic acid with 
hydrobromic acid, crystallises from alcohol in needles melting at 
142°5—143°5°; when carefully neutralised with concentrated ammonia 
in the cold, it yields a lactone which crystallises from ethyl acetate in 
prisms melting at 147°, and shows all the properties of an orthonitro- 
B-lactone. When this lactone is boiled with alkalis, it is converted 
into orthonitrometachlorophenyllactic acid; this acid can also be ob- 
tained from orthonitrometachlorophenylbromopropionic acid by dis- 
solving it in warm ammonia and heating the resulting orthonitrometa- 
chlurophenyllactamide, a crystalline substance melting at 148°, with 
dilute sulphuric acid. 

Orthonitrometachlorophenyllactic acid separates from water and ether 
in crystals and melts at 152°; when heated under pressure with 
potassium methoxide and methyl alcohol, it is converted into the 
sparingly soluble potassium salt of orthonitrometamethoxyphenyl- 
lactic acid, from which the free acid can be obtained by decom- 
position with a dilute mineral acid. 

Orthonitrometamethoxyphenyllactic acid crystallises from water in 
colourless plates melting at 106°; on reduction with ferrous sulphate 
and ammonia, it yields paramethoxydihydrowydihydroquinoline, 
OMe-CH.<N CoH) > CHa and small quantities of paramethoxy- 
carbostyril. Orthonitrometamethoxyphenyllactic acid can also be 
obtained by warming orthonitrometachlorocinnamic acid with potas- 
sium methoxide in methyl alcoholic solution ; the orthonitrometameth- 
oaycinnamic acid thus produced crystallises from alcohol in long 
needles, melts at 225°, and combines with hydrogen bromide, yield- 
ing orthonitrometamethoxyphenyl-B-bromopropionic acid, which crystal- 
lises from a mixture of chloroform and light petroleum in needles 
melting at 162—163°. When this bromo-acid is carefully neutralised 
with sodium carbonate or alcoholic ammonia in the cold, it is con- 
verted into a lactone, which separates from ethyl acetate in prisms 
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melting at 124—125°; but when it is treated with warm ammonia, it 
dissolves, yielding a reddish solution, from which orthonitrometameth- 
oxyphenyllactamide is deposited after some time in small, colourless 
plates melting at 187—183°. The last-named compound can be con- 
verted into orthonitrometamethoxyphenyllactic acid by boiling it 
with dilute sulphuric acid. 

Orthonitrometachlorophenyl-B-lactic acid methyl ketone is obtained, 
together with the ketones of orthonitrometachlorophenyl-A-lactic acid 
and orthonitrometachlorocinnamic acid, by the condensation of ortho- 
nitrometachlorobenzaldehyde with acetone; it crystallises from alcohol 
in plates, melts at 106°5—107°5°, and, when heated at 70—80° with a 
solution of sodium hypochlorite, it is converted into orthonitrometa- 
chlorophenyl-A-lactic acid with liberation of chloroform. This acid, the 
constitution of which is proved by its method of formation, crystal- 
lises from dilute alcohol in colourless, hexagonal plates, melts at 
156°, and has properties entirely different from those of the ortho- 
nitrometachlorophenyllactic acid (m. p. 152°) obtained from ortho- 
nitrochlorocinnamic acid as described above. Experiments have 
shown that the two compounds are stereochemically isomeric, but 
attempts to convert the one into the other by heating with water, 
alcohol, or dilute mineral acids under pressure were unsuccessful, the 
acid prepared from cinnamic acid remaining unchanged under those 
conditions, that prepared from the ketone being decomposed into 
cinnamene-like compounds. The isomerism of the two compounds is 
proved by the following experiments :—When the thick, oily ortho- 
nitrometachlorophenyllactic aldehyde, obtained by the condensation 
of orthonitrometachlorobenzaldehyde with acetaldehyde in presence 
of 6 per cent. soda, is oxidised with freshly precipitated silver oxide 
in alcoholic solution, considerable quantities of the more stable acid 
(m. p. 152°) are obtained ; but if the aldehyde is oxidised by warming 
it with a solution of sodium hypochlorite, the labile acid is formed. 

As, therefore, either acid can be obtained at will from one and the 
same aldehyde simply by varying the oxidising agent, there can be 
no doubt that they are stereochemically isomeric, the isomerism being 
due to the presence of an asymmetric carbon-atom. Molecular weight 
determinations by Raoult’s method proved that the two compounds 
are not polymeric. 

Attempts to displace the chlorine-atom by the methoxy-group in the 
acid (m. p. 156°) prepared from the ketone have hitherto been un- 
successful, and no pure compound has yet been obtained from it by 
reduction with ferrous sulphate and ammonia; the isomeride, on the 
other hand, is easily converted into a chlorodihydrowydihydroquinoline, 
melting at 172°. F. S. K. 


Phenetoilphthaloylic Acid. By E. Granpe (Chem. Centr., 1890, 
i, 822; from Ann. Chim. Farm. [4], 10).—By means of Friedel and 
Craft’s reaction with aluminium chloride on phthalic anhydride and 
phenetoil, phenetoilphthaloylic acid, COOH-C,HyCO-C,H,-OEt, is ob- 
tained. It melts at 135—136°, also in boiling water; it is sparingly 
soluble in boiling water, but readily in hot alcohol, ether, benzene, 
carbon bisulphide, and hot toluene. The neutral solution of the ammo- 
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nium salt gives the following reactions:—With mercuric chloride, a 
white, crystalline precipitate; with cupric sulphate, a pale-blue, 
cr ystalline precipitate; with ferric chloride, a yellow, crystalline 
precipitate ; and with plumbic acetate, a white, crystalline precipi- 
tate. The potassium and calcium salts are readily soluble in water 
and alcohol; the barium salt crystallises with 5 mols. H,O, is soluble 
in water and alcohol, and has a sweet taste; the silver salt is spa- 
ringly soluble in water, and is stable in daylight. J. W. L. 


f- and é-Benzallevulinic Acid. By H. Erpmanx (Annalen, 258, 
129—133).—The method described by Erlenmeyer (Abstr., 1890, 
495) for the preparation ef f-benzallevulinic acid does not yield 
this compound, but an isomeride which has the constitution 
CHPh:CH:CO-CH,.°CH,"COQH, and is, therefore, a é-benzallevulinic 
acid. This compound melts at 120°, and differs from the f-acid 
(Abstr., 1890, 375) both in chemical and physical properties ; its 
behaviour with bromine is different from that of the A-acid; it is 
converted into a neutral compound by acetic anhydride in the cold, 
and nascent hydrogen transforms it into a 6-benzyllevulinic acid 
which melts at 87—88°. The é-benzallevulinic acid combines with 
hydroxylamine, yielding an oxime, C,,H,;0,N, which erystallises in 
yellowish prisms, melts at 148—149°, and has a strongly acid reac- 
tion; its salts are ulso totally different from those of the A-acid. 

Metachlorobenzaldehyde and levulinic acid condense together in 
alkaline solution, yielding metachloro-6-benzallevulinic acid, C\,H,ClOs, 
which melts at 128°. §-Benzallevulinic acid and benzaldehyde under 
the same conditions give Bé-dibenzallevulinic acid, 


CHPh:CH:-CO-C(CHPh):CH,,COOH 


(m. p. 145°). Both A- and é-benzallevulinic acids can be obtained by 
the condensation of their components in acid solution. The investi- 
gation of the é-acid is being continued. F. S. K. 


Synthesis of Homopiperic and Piperic Acids. By S. Gasrien 
( Ber., 23, 1767—1773).—11 gram of sodium is dissolved in 10 c.c. 
of absolute alcohol, 15 grams of ethyl malonate, and then 10 grams of 
bromopropylphthalimide added, the mixture boiled for an hour in a 
reflux apparatus, and the alcohol and unchanged ethyl malonate 
driven over with steam. The residue is repeatedly extracted with 
light petroleum, and the — on cooling deposits ethyl y-phthal- 


imidopropylmalonate, CH< o> CH,°CH,-CH,-CH(COOEt),, in 


brilliant, colourless, monoclinic crystals, which melt at 46—48’, and 
dissolve readily in most solvents, sparingly in light petroleum, and not 
at allin water. When it is heated with hydrochloric acid (sp. gr 
1°13) for 3 hours at 180—190° in a sealed tube, it is decomposed, 
yielding phthalic acid, carbonic anhydride, ethyl chloride, and 
€-amidovaleric (homopiperic) acid, NH,°CH,-CH,°CH.-CH,-COOH, 
which was shown to be identical with that obtained by Schotten from 
benzoylpiper dine. , 
Chlorobutyronitrile was prepared by treating trimethylene chlop- 
VOL. LVIIL. 4g 
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bromide with potassium cyanide. It was then heated with an equi- 
valent quantity of potassiophthalimide at 150—180°, and the 
y-cyanopropylphthalimide formed was heated with dilute’ sulphuric 
acid; y-amidobutyric acid was thus obtained, and found to be iden- 
tical in its properties with the piperic acid prepared by Schotten’s 
method from piperylurethane. 

Schotten had previously shown that neither é-amidovaleric nor 
y-amidobutyric acid is poisonous, whilst the anhydride of the former 
(piperidone or oxypiperidine) is so. He has lately shown, at the 
request of the author, that pyrrolidone, the anhydride of y-amido- 
bntyric acid, is a poison of the same nature as piperidone, acting 
upon the nervous system, and causing death by tetanic convulsions 
when administered in sufficiently large quantity. C. F. B. 


Oxidation of Gallic Acid, Tannin, and Oak Tannins. By 
C. Boerrincer (Annalen, 257, 248—252).—When oak-bark-red 
or oak-red is treated with cold very dilute nitric acid, carbonic an- 
hydride is evolved, and after some time the reaction becomes so ener- 
getic that the mixture must be cooled with water. If the solution 
thus obtained is evaporated, rapid oxidation ensues, and there re- 
mains a mixture of oxalic acid and various other acids, which can be 
separated by means of their calcium salts. The quantity of the 
calcium salts (excluding calcium oxalate) thus obtained is only about 
6 per cent. of the material employed. 

The acetyl-derivative of oak-wood tannin gives identical oxidation- 
products. Tannin and gallic acid, on oxidation with nitric acid, 
also yield compounds other than oxalic acid and carbonic anhydride. 
After removing the oxalic acid as completely as possible and treat- 
ing the residue with calcium carbonate, a readily soluble and a very 
sparingly soluble calcium salt are obtained. The latter contains 16°39 
per cent. of calcium, and seems to be calcium trihydroxyglutarate 
(+ H,O); the latter contains 12°4 per cent. of calcium, and is prob- 
ably calcium trihydroxybutyrate. A calcium salt, which seems to 
be that of trihydroxybutyrie acid, was also isolated from the oxida- 
tion-products of oak-bark-red, oak-red, and the acetyl-derivative of 
oak-bark tannin. F. 8. K. 


Reduction-products of Terephthalic Acid. By A. Barrer and 
J. Hers (Annalen, 258, 1—49).—The authors have prepared and 
investigated a number of new derivatives of the hydroterephthalic 
acids (compare Baeyer, Abstr., 1889, 1176); their experiments have 
shown that the A'‘* and A’*® dihydro- acids can be converted into tetra- 
bromides, but that the A’‘* and A’*® dihydro- acids can only combine 
with two bromine atoms. The dibromides of the four dihydrotere- 
phthalic acids(A''*, A*:®, A''*, and A™*) are all converted into terephtha- 
lic acid by treatment with alcoholic potash ; tuis behaviour on the part 
of the A''* and A'*® acid affords additional evidence of the existence of 
a para-binding in benzene, as may be seen by studying the constitu- 
tional formule of the dibromides in question. 

A cheaper method for the preparation of terephthalic acid than that 
described by Baeyer (Abstr., 1888, 1072) is to convert paratoluidine 
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into the nitrite by Sandmeyer’s reaction, hydrolyse the product with 
boiling moderately dilute (3 : 2) sulphuric acid (10 parts), and oxidise 
the paratcluic acid thus obtained with an alkaline solution of potas- 
sium permanganate. The terephthalic acid is separated from small 
quantities of unchanged paratoluic acid by treating the crude product 
with phosphoric chloride and methy! alcohol consecutively, recrystal- 
lising the methyl! salt thus formed from 96 per cent. aleohol, and then 
hydrolysing the pure compound ; the yield of pure acid is 95—98 per 
cent. of the paratoluidine employed.. | 

Methyl A**'“s™"* dihydroterephthalic acid dibromide can be obtained 
by treating methyl A**® dihydroterephthalate (8 grams) with bromine 
(6°5 grams) in chloroform solution ; it separates from light petroleum 
in transparent, monosymmetrical crystals, a >6: ¢= 1°5055 : 1 : 1:2218, 
B = 66° 37’, melts at 110°, and is readily soluble im ether, chloroform, 
light petroleum, and alcohol. When treated with alcoholic potash, or 
with a mixture of concentrated sulphuric acid, glacial aeetic acid, and 
water, it is converted into terephthalie acid; on reduction with zinc- 
dust and glacial acetic acid, it is transformed into methyl A?‘® dihydro- 
terephthalate, a fact which shows that the two bromine-atoms are in 
combination with adjacent carbon-atoms. Methyl A**®“* dihydrotere- 
phthalate does not give a solid dibromide. 

Methyl A?:5“**** dihydroterephthalate tetrabromide, prepared by 
treating the methyl salt (10 grams) with bromine (20 grams) in 
chloroform solution, separates from light petroleum in transparent, 
monosymmetrical crystals, a >b:c = 13412 > 1: 059061, 8 = 82° 3’, 
melts at 98°, and is readily soluble in chloroform, ether, alcohol, and 
light petroleum. When hydrolysed with alcoholic potash, it yields 
terephthalic acid and bromoterephthalic acid, and on reduction with 
zine-dust and glacial acetic acid, it is converted into methyl A**® di- 
hydroterephthalate (m. p. 77°), a reaction which proves that both pairs 
of bromine-atoms are combined with adjacent carbon-atoms. It is 
not changed even on prolonged heating with a mixture of sulphurie 
acid, glacial acetic acid, amd water. Methyl A*°** dihydrotere- 
phthalate does not give a solid tetrabromide. 

When methyl A*** “**"* dihydroterephthalate is heated at 100° for 
three days in a stream of carbonic anhydride, it undergoes no change ; 
the fact, observed by Baeyer, that when heated in the air it is con- 
verted into methyl terephthalate is, therefore, due to oxidation. 

Diphenyl A?'* “*™"* dihydroterephthalate is obtained when A?*® “trans 
dihydroterephthalic acid is converted into the chloride by means of 
phosphoric chloride, and the product warmed with the calculated quan- 
tity of phenol. It separates from alcohol in small crystals, melts at 
146°, and is only sparingly soluble in ether, alcohol, and light petroleum. 
The corresponding salt of the A***“* acid is a colourless oil, readily 
soluble in light petroleum; when the chloride of the A*'*“* dihydro- 
acid is warmed with phenol, the larger proportion undergoes intra- 
molecular change, and the principal product is phenyl A?‘>#*" 
dihydroterephthalate (m. p. 146°), small quantities of a phenyl salt 
melting above 150° being also produced. 

A''® Dihydroterephthalic acid dibromide can be obtained by treating 
the acid chloride with bromine, and then warming the product with 

492 
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a'concentrated solution of formic acid. It separates from glacial 
acetic acid in the form of a colourless, crystalline powder, and when 
boiled with soda it is converted into A'‘* dihydroterephthalic acid ; 
alcoholic potash transforms it into terephthalic acid, and on reduction 
with zinc-dust and acetic acid, it is converted into the A’*® dihydro- 
acid. The tetrabromide could not be obtained. 

Barium 4'** dihydroterephthalate, C§H,0,Ba + 4H,0 separates from 
cold water in colourless, rhombic crystals, a : b: ¢ = 0°3191 : 1: 0°3520, 
and quickly turns red on exposure to the air. 

Methyl A'** dihydroterephthalate dibromide can be obtained by bro- 
minating the methy] salt of the dihydro-acid in chloroform solution ; 
it crystallises from cold methyl alcohol in thin, colourless, seemingly 
monoclinic plates, melts at 64°, and is readily soluble in alcohol, ether, 
and light petroleum. When warmed with alcoholic potash, it is con- 
verted into terephthalic acid, and on reduction with zinc-dust and 
glacial acetic acid, it yields methyl A'** dihydroterephthalate and 
methyl A? tetrahydruterephthalate, the last-named compound being 
formed by the reduction of the methyl salt of the A'** dihydro-acid. 
Attempts to prepare a tetrabromide were unsuccessful. 

Diphenyl A*'* dihydroterephthalate, prepared hy warming the acid 
chloride with phenol, crystallises from methyl alcohol in needles, 
melts at 175°, and is only sparingly soluble in alcohol, ether, light 
petroleum, and chloroform, but more rewdily in boiling alcohol. 

Methyl A*** dihydroterephthalate dihydrobromide, prepared by treating 
the acid chloride with ‘methyl! alcohol, is an oil; when it is dissolved in 
methyl alcohol and hydrogen chloride passed into the solution, it is 
converted into the crystalline modification (m. p. 171°), and on reduc- 
tion with zine-dust and glacial acetic acid, it yields methyl A‘ tetra- 
hydroterephthalate (m. p. 3°); on hydrolysis with alcoholic potash, it 
gives the A’‘* dihydro-acid. 

Barium A*** dihydroterephthalate, C.H,O,Ba + 4H,0, separates from 
cold water in large, colourless crystals which are identical crystallo- 
graphically with those of barium A’*® dihydroterephthalate, but 
which, unlike the latter, do not turn reddish on exposure to the air ; 
the identity of crystalline form is not due to an intramolecular change 
of ove acid into the other, because the barium salts, on decomposi- 
tion with hydrochloric acid, yield the A’** and A’*® acid respectively. 

Methyl A'** dihydroterephthalate tetrabromide was obtained after 
many unsuccessful experiments by treating the methyl salt with 
bromine. It forms transparent, moncsymmetrical crystals,a:b:¢ = 
12356 : 1: 09170, B = 81° 54’, melts at about 149°, and is much more 
readily solable in most solvents than the lactone of methyl hydrogen 
tribromohexahydroterephthalic acid (compare Baeyer, Abstr., 1888, 
1073). It undergoes no change when it is warmed for five hours 
with a mixture of glacial acetic acid, concentrated sulphuric acid and 
water; since methyl A'‘* dihydroterephthalate dibromide under these 
conditions is converted into the methyl hydrugen salt, the methyl- 
group must be eliminated from that carboxy-group which is not 
adjacent to a bromine-atom. 

Phenyl A'** dihydroterephthalate separates from methyl alcohol in 
sunall scales, melts at 191°, and is very sparingly soluble in boiling 
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alcohol, but rather more readily in chloroform, The barium salt, 
C,H,.0,Ba + 4H,0, is very sparingly soluble in water, and is identical 
crystallographically with the bariam salt of A’** and of A’'** dihydro- 
terephthalic acid. 

Phenyl A’ tetrahydroterephthalate separates from alcohol in mono- 
symmetrical crystals, a: b: c = 2°8244: 1 : 2°4702, 8 = 82° 33’, melts 
at 145°, and is only moderately easily soluble in alcohol, ether, 
chloroform, and light petroleum, but readily in the warm solvents. The 
hydrobromide of the phenyl] salt, prepared from the hydrobromide of 
the tetrahydro-acid, separates from methyl alcohol in crystals melting 
at 127°. A’ Tetrahydroterephthalic acid: hydrobromide forms monc- 
symmetrical crystals, a : b : ¢ = 0°37093 : 1 : 0°48370, 8 = 72° 31', and 
is identical with A’ tetrahydroterephthalic acid’ bydrobromide. 

Barium  tetrahydroterephthalate, CsH,Oy + 33H,O, separates from 
cold water in forms identical crystallographically with those of the 
barium salt of A’*® and of A'** dihydroterephthalie acid; when an 
aqueous solution of the barium salt is evaporated on the water-bath, 
crystals containing 1} mols. H.O are obtained. 

Three geometrically isomeric methyl salts of A’**"* tetrahydro- 
terephthalic acid dibromide are formed when methyl A? tetrahydro- 
terephthalate. (m. p. 3°), prepared by saturating-a methyl alcoholic 
solution of the acid with hydrogen chloride, is treated with excess of 
bromine in chloroform solution.. After evaporating. the chloroform, 
the residue is dissolved in ether, the ethereal solution decolorised 
with sulphurous acid, washed with sodium carbonate, mixed with an 
equal volume of light petroleum, and dried over calcium chloride; 
the semi-solid mass which remains on evaporating the filtered solution 
is dissolved in a little hot methyl alcohol, and the solution allowed to 
cool slowly, whereon a compound is deposited in long needles melting 
at 171°. This same substance can be obtained by brominating methyl! 
A? tetrahydroterephthalate, prepared from the silver salt and methyl 
iodide ; it is soluble. in. methyl alcohol, ether, acetone, chloroform, and 
light petroleam. When the methyl alcoholic mother liquors from the 
compound melting at 171° are carefully exaporated at a low tempera- 
ture, a second modification. is: deposited in large, transparent crystals, 
a:b:¢ = 14638 : 1: 19222, B = 80° 52’, which melt at 51°; this 
substance is much more readily soluble than the isomeride melting 
at 171° and dissolves freely in methyl alcohol, ethyl alcohol, acetone, 
ethyl acetate, chloroform, light petroleum, &e. The third modifica- 
tion separates in colourless crystals when the freshly prepared crude 
product is dissolved in acetone (about 1# vols.), and the solution kept 
at a low temperature; it melts at 94°, and as regards solubility, it is 
about intermediate between the two other isomerides. When methyl 
A’ tetrahydroterephthalate. which has been prepared from the acid 
chloride is treated with bromine, the prodact is an oil, from which a 
trace of a crystalline substance melting. at about 20° is deposited after 
some time; owing to its low melting point, this compound could not 
be isolated, but the oily product, which may be simply a mixture, and 
the three crystalline modifications described above have the follow- 
ing properties in common: (1.) On reduction with zine-dust and 
glacial acetic acid, they are reconverted into methyl A? tetrahydro. 
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terephthalate (m. p. 3°), a reaction which shows that in all the 
modifications the two bromine-atoms are in the ortho-position to one 
another. (2.) When treated with alcoholic potash, they yield A'** 
dihydroterephthalic acid and terephthalic acid. 

Phenyl A?%***"* tetrahydroterephthalate is obtained, together with a 
substance which seems to be a mixture of the phenyl salts of tere- 
phthalic acid and A’ tetrahydroterephthalic acid, when the A? tetra- 
hydro-acid is treated with phosphoric chloride, and the acid chloride 
thus produced is warmed with phenol. It crystallises from a mixture of 
benzene and light petroleum in plates, melts at 107°(?), and is readily 
soluble in benzene, ether, and acetone, but only sparingly in light 
petroleum. 

A?cistrans Tetrahydroterephthalic acid hydriodide, prepared by treating 
the acid with hydriodic acid of sp. gr. 1-96 for several days in the 
cold, and then warming the mixture for a-short time, separates from 
alcohol in colcurless plates, and is gradually decomposed by boiling 
water. 

Benzyl A?“ ™s tetrahydroterephthalate, prepared by warming the 
silver salt with benzyl chloride, separates from alcohol in crystals, and 
melts at 48°. 

Phenyl A?“"™* jexahydroterephthalate crystallises from acetone in 
large colourless, monoclinic needles, a : b : ¢ = 0°48619 : 1 : 0°35093, 
fB = 75° 6’, and is only sparingly soluble in ether, alcohol, and light 
petroleum. 

Phenyl terephthalate melts at 194°, not.at 191°. 

When A! tetrahydroterephthalic acid is oxidised with a 5 per cent. 
alkaline solution of potassium permanganate, it is converted into 
oxalic acid and oily acids, the nature of which could not be deter- | 
mined. The A? tetrahydro-acid, under the same conditions is con- 
verted inte succinic acid, a crystalline acid melting at about 15”, 
and an amorphous acid, but when treated with an alkaline solution 
of potassium ferricyanide, it is simply oxidised to terephthalic acid. 

F. 8. K. 

Benzylmethylsuccinic and Benzyldimethylsuccinic Acids. 
By C. A. Biscuorr and A. v. Kunieere (Ber., 23, 1942—1950).—In 
the description of benzylmethylsuccinic acid (this vol., p. 774) it was 
stated that the acid was probably a mixture of two geometrical 
isomerides. The authors have now succeeded in proving this sup- 
position and in separating the twe compounds. ‘The first, or meso- 
acid is prepared by boiling the amhydride with water, and melts at 
138°, whilst the second, or para-acid is formed when the mixture of 
acids is heated with hydrochloric acid at 200—240°, and forms slender 
needles melting at 159—160°. 

The ethyl salt obtained by the action of benzyl chloride on ethyl 
sodisobutenyltricarboxylate does not, as was expected, yield, on 
hydrolysis, a mixture of benzylisobutenyltricarboxylic and benzyldi- 
methylsuccinic acids, but gives a product from which the seven 
following acids have been isolated: Isobutenyltricarboxylic acid, 
COOH-CMe,CH(COOH),, melting at 147—149°; asymmetrical di- 
methylsuccinic acid, COOUH*CH,CMe,-COOH, melting at 140°; di- 
benzylmalonic acid, C(CH,Ph).(COOH,), melting at 171°; dibenzyl- 
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acetic acid, CH(CH,Ph).,COOH, melting at 85—87°; benzylmethyl- 
carboayglutaric acid, COOH-CHMe-CH,’C(CH,Ph)(COOH)., melting 
at 178°; benzylmethylglutaric acid, 


COOH:-CHMe:CH,CH(CH,Ph)-COOH, 
melting at 128—130°; and, lastly, benzylsuccinic acid, 
COOH-CH,°CH(CH,Ph)-COOH, 


melting at 153—155°. The formation of the first two acids is readily 
explained by assuming that the sodium compound is partially recon- 
verted into ethyl isobutenyltricarboxylate, of which these are the 
normal products of hydrolysis. H. G. C. 


Anhydrides of the Diphenylsuccinic Acids. By H. Tintmanxs 
(Annalen, 258, 87—94).—The anhydride of a-diphenylsuccinic acid 
m. p. 183°), prepared by treating the acid with acetic chloride, melts 
at 111—112°, that of the B-acid (m. p. 229°), prepared in like manner, 
melts at 112°; by treatment with potash, the anhydrides are recon- 
verted into a- and #-diphenylsuccinic acids respectively. The a-acid 
melts at 183°, but immediately solidifies again, and does not become 
permanently liquid until the temperature has risen to 220—222°; if 
the acid is kept at 220—222° for some time, and then crystallised 
from chloroform, the anhydride (m. p. 111—112°) is obtained, but if 
it is simply heated to about 185° for a short time, and then treated 
with chloroform, the anhydride (m. p. 111—112°) passes into solution 
whilst -diphenylsuccinic acid (m. p. 229°) remains undissolved. 
When the f-acid is heated above its melting peint, it is gradually 
converted into the anhydride of the a-acid. F. S. K. 


Phenylmalic Acids. By H. Avexanper (Annalen, 258, 67—86). 
—Ethyl phenylhydroxyacetate crystallises im needles, and melts at 
26—27°, not at 75° as stated by Naquet and Longuinine (Annalen, 139, 
301). Ethyl phenylbromacetate is a colourless oil boiling at 143—145° 
(10 mm.) with slight decomposition. Ethyl phenylearboxysuccinate, 
COOEt-CHPh-CH(CQOEt),, prepared by treating ethyl sodiomalo- 
nate with ethyl phenylbromacetate, as described by Spiegel (Annalen, 
219, 31), crystallises from alcohol in colourless needles, melts at 
45—46°, and boils at 202°. The free acid erystallises in plates, and 
melts at 171°, not at 191° as stated by Spiegel. The silver salt, 
C,,H,Ag,0,, is crystalline and moderately stable. The potassium and 
the sodium salts are readily solable in water, but the barium salt is 
only sparingly soluble. The calcium salt, (C,,H;O,)2Cas, is soluble in 
cold water, but on boiling the solution it is deposited in needles con- 
taining 10 mols. H,O; the crystals lose 2 mols. H,O over sulphuric 
acid. a-Phenylmalic acid (a-phenyl-a-kydraxysuccinic acid), 

COQOH-CH,’CPh(OH)-COOH, 
is obtained, together with phenylmaleic anhydride, by brominating 
phenylsuccinic acid, according te Volhard’s method, and decomposing 


the unstable bromo-acid thus produced with hot water; the products 
are extracted with ether and separated by means of chloroform, in 
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which phenylmaleic acid is only very sparingly soluble. It crystal- 
lises from boiling chloroform in very small prisms, melts at 187—188°, 
and is readily soluble in ether, and moderately easily in water ; alcohol 
converts it into an oil. The lead, iron, and silver salts are insoluble ; 
the salts of the alkalis and alkaline earths dissolve readily in water. 
When the acid is heated to its melting point, water-vapour and not 
inconsiderable quantities of carbonic anhydride are evolved, and a 
crystalline compound melting at 105—106°—probably atropic acid — 
sublimes in colourless needles; the resinons residue contains small 
quantities of a crystalline acid melting at 161—162°, possibly pheny]- 
fumaric acid. 

Phenylmaleice anhydrite, CyHs0; (see above), crystallises from 
boiling carbon bisulphide in colourless needles, melts at 119—119°5°, 
and is readily soluble in chloroform and ether, but only sparingly in 
carbon bisulphide and light petroleum, and insoluble in water. 

Phenylmaleic acid, CyH,O,, is obtained when the finely-divided an- 
hydride is left for a long time in contact with water, the clear 
solution extracted with ether, and the extract evaporated at the 
ordinary temperature. It melts at a temperature below 10v°, is 
moderately easily soluble in cold water, and is very readily converted 
into the anhydride. 

B-Phenylmaleic acid (B-pheny!-a-hydrorysuccinic acid). 


COOH-CH(OH)-CHPh-COOH, 
can be obtained, together with the oily ethyl hydrogen salt, 
COOH-CH(OH)-CHPh-COOEt, 


by treating ethyl phenylformylacetate, prepared by Wislicenus’ 
method (Abstr., 1888, 129), with hydrochloric acid and boiling the 
product for a short time with concentrated hydrochloric acid. It 
separates from ether in colourless crystals, begins to soften at 150°, 
and melts completely at 160° with elimination of water, yielding a 
sublimate of phenylmaleic anhydride (m. p. 119°). It is very readily 
soluble in water, but: only sparingly in hot chloroform, and insoluble 
in light petroleum and carbon bisulphide. The salts of the alkalis 
and alkaline earths are readily soluble in water. The barium salt 
crystallises in flat prisms ; the lead and the unstable silver salts are 
sparingly soluble or insoluble in water. When the acid is boiled with 
potash, it is converted into a crystalline compound—most probably 
phenylacetic acid—which melts at 74°5—75°. F. 8. K. 


Diparatoluylene Sulphoxide. By H. C. Parker (Ber., 23, 
1844—1846).—Diparatoluylene sulphowide, SO(C,H,Me), [Me'SO = 
1:4], is prepared by heating toluene with thionyl chloride and 
aluminium chloride; when cold the product is poured into water, 
and the oil which separates is washed with aqueous soda, and dried ; 
after evaporating the excess of toluene, the residue is recrystallised 
from light petroleum, from which it is deposited in long, white, flat 
crystals melting at 92°. The compound is readily soluble in the 
ordinary menstrua. The corresponding sulphide is obtained by 
reduction, and the sulphone is formed on oxidation. 
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In addition to the methods already known, diphenyl sulphoxide may 
be obtained by the action of thionyl] chloride on mercurodipheny], or 
by titrating benzenesulphinic acid with phosphoric — 

. B. T. 

Displacement of the Sodium in Ethyl Sodiophenylsulphone- 
acetate. By R. Orro and A. Réssine (Ber., 23, 1647—1653).—A 
reply to the paper of A. Michael (compare this vol., p. 781). The 
authors give details of further experiments which they have mad» 
with the object of deciding this question. They find that dry sodium 
ethyl phenylsulphoneacetate is entirely unacted on by heating in a 
sealed tube with ethyl bromide at 125°. If heated in the same 
manner with ethyl iodide at 150°, methylphenylsulphone is formed. 
The same result is obtained by heating at 100° a mixture of pure 
dry ethyl phenylsulphone acetate dissolved in alcohol, sodium 
ethoxide, and ethyl iodide; one portion was heated in a flask, and a 
second in a sealed tube. A similar experiment with methyl alcohol 
and ethyl bromide was also made without success. 

The alcohol employed had been carefully dehydrated by boiling it 
with calcium oxide and treatment with sodium. J. B. T. 


Displacement of the Amido- by the Sulphonic Acid-group. 
By L. Lanpspere (Ber., 23, 1454).—When freshly prepared cuprous 
hydroxide is warmed with a large quantity of sulphurous acid, and 
the warm mixture poured into a solution of diazobenzene sulphate, 
a rapid evolution of gas sets in and benzenesulphonic acid is formed ; 
the yield is about one-fifth of the aniline employed. F. S. K. 


Aromatic Sulphonamic Acids. By W. Travuse (Rer., 23, 1653 
—1657; compare Wagner, Abstr., 1886, 708).—Anilinesulphonic 
acid is formed by heating aniline with chlorosulphonie acid, or 
sulphuric anhydride ; but if the aniline is dissolved in chloroform or 
benzene, the solution well cooled, and the chlorosulphonic acid adde:l 
gradually, a hydrogen-atom of the amido-group is replaced, phenyl- 
sulphonamic acid being obtained. The free acid could not be isolated, 
as the aqueous solution readily undergoes decomposition on evapora- 
tion. The barium salt, Ba(NHPh’SQ,),, is prepared by treating 
aniline (3 mols.) with chlorosulphonic acid (1 mol.) as above; the 
product is poured into water, and treated with barium hydroxide ; 
on evaporating the clear aqueous solution, the barium salt separates 
in lustrous plates, or long needles, which do not melt. The com- 
pound is unaffected by boiling with water, but the addition of a 
few drops of acid causes its decomposition into aniline and sulphuric 
acid. The potassiwm and sodium salts are obtained from the barium 
salt by the action of potassium or sodium sulphate. 

Barium orthotoluenesulphonamate is prepared from orthotoluidine 
by the method described. It crystallises from water in lustrous 
plates, which have no melting point. The free acid could not be 
obtained in a crystalline form. 

Barium metaxylenesulphonamate is prepared from metaxylidine ; its 


properties are very similar to those of the barium salts described 
above, J. B. T. 
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Synthesis of Indene-derivatives. By W. v. Mitier and G. 
Rouve (Ber., 23, 1881—1886, and 1887—1902; compare Abstr., 
1889, 984).—Ketones, like aldehydes, condense to form indene-deri- 
vatives; the only general condition being that the side chain shall 
not contain a double bond. Metanitroketones of the cinnamic acid 
series resemble the corresponding aldehydes in their behaviour 
towards tin and hydrochloric acid. Metanitrobenzalacetone, like 
metanitrocinnamic aldehyde, yields no indene-derivative, whilst meta- 
nitro-orthomethylbenzalacetone gives metamido-@y-dimethylindene. 


y-Methylindene, C,H,<(4}>CH, is obtained by treating benzal- 


acetone with 8 times its weight of concentrated sulphuric acid ; 
after 24 hours, it is poured into water, and distilled in a current of 
steam, the distillate is extracted with ether, and, after evaporation, 
the oily residue is purified by distillation; the yield is very small. 
The picrate, CyH»,CgH2( NOs)3°OH, crystallises in long, orange-yellow, 
radiating needles melting at 75—76°. Methylindene dissolves in con- 
centrated sulphuric acid with a yellowish-brown colour; the solution 
exhibits an intense green fluorescence; on adding water, the colour 
changes to dark yellowish-red, and, finally, becomes red. 

Orthomethylbenzylacetone, CH,Ph‘CHMeCOMe, is prepared by dis- 
tilling a mixtere of a-methyl-y-phenylprepionic acid and calcium 
ncetate; it forms an almost colourless oil boiling at 234—241° (corr.) ; 
it undergoes a slight decomposition en distillation at ordinary pres- 
sure; no indene-derivative could be obtained from it, and it does not 
appear to combine with hydrogen sodium sulphite. 


Metamido-By-dimethylindene, NHC.Hi<oy>CMe, is obtained 


by heating metanitro-a-methylbenzalacetone with tin and alcoholic 
hydrochloric acid; when the reaction is completed, the alcohol is 
removed and the residue treated with sodium hydroxide and distilled 
in a current of steam. The compound crystallises in small, lustrous 
plates melting at 62—63°; it is very soluble, but cannot be recrys- 
tallised without undergoing decomposition; it reduces an ammoni- 
acal silver solution, and is very uustable on exposure to light. 
The benzoyl-derivative is deposited in crystalline nodules melting at 
198°. Metamidobenzalucetone is obtained by the reduction of mcta- 
nitrobenzalaniline with ferrous ammonium sulphate; it is an oily 
liquid ; the benzoyl-derivative, NHBz-C,HyCH:CH-COMe, crystallises 
from benzene in small nodules and melts at 125°. Metamidobenzalace- 
tone yields mefamidobenzylacetone on treating it with sodium amalgam 
in acid solution; it is an oily liquid; the berzoyl compound, 


NHBz€,H,CH,CH,COMe, 


melts at 94—95°. No indene-derivative could be obtained from 
metamidobenzylacetone, thus proving that the influence of the sub- 
stituting-groups in the a-position does not merely consist in rendering 
the side chain capable of being reduced. 

The power of condensing to form indene-derivatives is not confined 
to meta-substituted acids, as hitherto supposed ; both ortho- and para- 
compounds are capable of reacting in the same manner; but, as in 
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the case of aldehydes, this property is greatly dependent on the 
character of the substituting-groups; the presence of chlorine, bro- 
mine, or methyl in the benzene nucleus facilitates the condensation, 
whilst the amido-group entirely prevents it; as aldehydes acquire 
the power of forming indene-derivatives in the first instance from the 
presence of the amido-group, the contrast is safticiently striking ; the 
difference may, however, be due to the dehydrating agents employed, 
which are, for aldehydes, tin and hydrochloric acid ; for acids, con- 
centrated sulphuric acid. 


A-Methylhydrindone, CHe<Ci>CHMe, is prepared by heating 


a8-methylphenylpropionie acid with 12 times its weight of concen- 
trated sulphuric acid for a few moments at 150°; the liquid is rapidly 
cooled, poured into water, and treated with excess of sodium hydr- 
oxide; the solution is distilled in a current of steam, and the distil- 
late shaken with ether; the oily residue remaining, after evaporation of 
the ether, is finally purified by distillation. The hydrindone is a viscid, 
colourless liquid boiling, with slight decomposition, at 244—246° (corr.) 
under a pressure of 719 mm., and at 167—170° at 117 mm.; it has a 
penetrating odour resembling that of peppermint, and is readily 
soluble in water, but insoluble in alkalis; a bluish-violet fluorescence 
is produced on shaking with concentrated sulphuric acid: the yield is 
60 per cent. of the propionic acid employed. Phthalic acid is ob- 
tained by oxidising the hydrindone with dilute nitric acid. B-Methyl- 
hydrindonephenylhydrazone, CijH\N2HPh, crystallises from alcohol 
in small, yellow leaves melting at 116°. Metabromhydrindone, 
C,H,Br< nat> CH, is prepared by heating metabromophenylprop- 
ionic acid with concentrated sulphuric acid at 145°. After puri- 
fication, it crystallises in white needles melting at 122—123°. The 
yield is 40—5UV per cent. Parabromhydrindone is obtained in a 
similar manner from parabromophenylpropionic acid; it melts at 
111—112°, and is identical with a compound obtained by Géring 
(compare Abstr., 1878, 318). Metachloropropionic acid, prepared 
by the action of sodium amalgam on metachlerocinnamic acid, 
readily condenses under the influence of sulphuric acid with formation 
of metachlorhydnindone, CHC1<G5">CH, [CHCO-Cl=1:2:5}, 
which erystallises from dilute alcohol in white needles melting at 
95°, and boiling at 274° without decemposition ; it is sparingly soluble 
in water. The phenylhydrazone, C,H;Cl-N,HPh, is obtained in colour- 
less, lustrous, radiating needles melting at 139°; it readily decom- 
poses on exposure to light. Chlorophthalic acid (m. p. 148°) is the 
sole oxidatioa-product of metachlorhydrindone; the phenylhydrazine 
salt of this acid is very sparingly soluble ; it crystallises in small, 
white needles melting at 148°. Metachloro-a-methylciunamic acid, 
C,H,Cl-CH:CMe-COQH, is prepared by means of Perkin’s reaction ; 
it crystallises from chloroform in thick, colourless prisms melting at 
106°. The sodium, copper, and barium salts have been prepared ; 
the last-named crystallises in lustrous scales. On treating the free 
acid with concentrated sulphuric acid, a substance, which is probably 
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a chlorindone, is obtained in very small quantity. «p-Methylmetachloro- 
phenylpropionic acid is prepared by the action of sodium amalgam 
on the corresponding cinnamic acid; it is an oily liquid boiling 
at 292—296°. p-Methylmetachlorhydrindone, C,H,C1<“*>CHMe, 
is obtained from the previous compound ; it is a colourless, strongly 
refractive, viscid liquid boiling at 265—268°; its odour resembles 
that of menthol, and it is very sparingly soluble in water. Para- 
methyleinnamic acid is prepared by Perkin’s reaction; it crystallises 
from benzene in fine needles melting at 195°5°, is readily soluble in 
water, and yields the corresponding propionic acid on reduction with 
hydriodic acid and phosphorus. Paramethylhydrindone, 


CHyMe-<G>CH,, 


is obtained from paramethylphenyl propionic acid ; it crystallises from 
lignt petroleum in white needles melting at 63°. Metamethulhydrin- 
done, from metamethylphenylpropionic acid, is deposited from light 
petroleum in long, white needles melting at 59°. Metanitro-a-methyl- 
cinnamic acid, NO.C;,H,CH:CMe-COOH, is prepared by means of 
Perkin’s reaction; it forms a white powder melting at 197°5°, and is 
sparingly soluble in light petroleum. Metamido-orthomethylcinnamic 
acid is obtained from the nitro-compound by reduction with am- 
monium ferrous sulphate; it crystallises in long, light-yellow needles 
melting at 137°. The benzoyl-derivative melts at 190—191°. af-Methy!- 
metamidophenylpropionic acid, NH,°C,H,-CH,-C HMe-COOH, is formed 
from the amidocinnamic acid by reduction with hydriodic acid and 
phosphorus; it is a reddish-brown oil. The benzoyl compound melts 
at 147—148°. No indone-derivatives could be obtained from these 
three acids. J. B. T. 


Bidioxymethyleneindigo. By C. Liepermann and F. Haper 
(Ber., 23, 1566—1567).—Piperonal was converted into nitropiperonal 
by the method of Fittig and Remsen; this was dissolved in acetone, 
and a slight excess of dilute aqueous soda added, when a violet-red, 
flocculent precipitate of bidioxymethyleneindigo, 


CL < Ny > CH <9 >CH.)-, 


was formed. This may also be obtained by using pyruvic acid instead 
of acetone. It is a deep-blue substance, less soluble than indigo. It 
dissolves in concentrated sulphuric acid, giving a bluish-red solution, 
which exhibits two absorption-bands, the stronger extending from D) 
to Caf, the weaker from EK tol. When water is added to the solution, 
the substance is precipitated unchanged. When heated, it gives violet- 
red vapours. C. F. B. 


Condensation of Dichlorether w:th Cresols. By C. Brickner 
(Annalen, 257, 322—330).—Ortho-, meta-, and para-cresol combine 
with dichlorether, yielding the corresponding trihydroxytritolylethanes, 
OH:C,H;Me’CH,°CH(C,H;Me‘OH),. The three compounds are all 
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colourless, amorphous powders, turn reddish on exposure to the air in 
« moist condition, and are readily soluble in ether, alcohol, glacial 
acetic acid, ethyl acetate, acetone, and benzene, but only sparingly in 
carbon bisulphide (the ortho-compound is insoluble), and insoluble in 
chloroform, water, and light petroleum. The triacetyl-derivatives, 
CxgH Oe, are yellowish, amorphous compounds, soluble in alcohol, 
ether, glacial acetic acid, ethyl acetate, acetone, carbon bisulphide, ~ 
and chloroform, but insoluble in water, alkalis, and light petroleum. 
Brownish-violet dyes of the composition C,.H,.0; are ~ formed when 
the trihydroxyiritolylethanes are dissolved in acetic acid, and the solu- 
tions boiled with ferric chloride ; they are dark powders, which decom- 
pose at about 200°, and are readily soluble in alkalis, alcohol, ether, 
glacial acetic acid, acetone, and ethy! acetate, but insoluble in carbon 
bisulphide, benzene, chloroform, and light petroleam ; when boiled 
with acetic anhydride and sodium acetate, the ortho- and the para- 
compound yield ¢riacetyl-derivatives of the composition Cy H»50\s, 
whilst the meta-compound seems to yield a mixture of various sub- 
stances. F. 8S. K. 


Paramidotriphenyl Carbinol. By A. Baryrer and R. Léar 
(Ber., 23, 1621—1628; compare Tschacher, Abstr., 1888, 375).— 
Paramidotripheny] carbinol, the simplest representative of the rosani- 
line dyes, has not hitherto been prepared; it has now been obtained 
and is found to correspond in every way with the di- and tri-amido 
compounds. Although itself colourless, its salts are red; it is a weak 
base, and probably for this reason does not dye wool or silk. 

Paranitrotriphenylmethane is obtained by treating | part of paranitro- 
benzaldehyde with 4 parts of benzene and 4 parts of sulphuric acid. 
Aiter remaining for 24 hours, the benzene solution is separated from 
the acid and purified; on evaporating the benzene, the hydrocarbon 
forms an oily residue, which quickly solidifies. The compound 
crystallises from alcohol in white plates melting at 93°; on treatment 
with fuming nitric acid, it yields paratrinitrotriphenylmethane. 

Paranitrotriphenyl carbinol is prepared by oxidising paranitrotri- 
phenylmethane with chromic anhydride; the compound is purified by 
dissolving it in glacial acetic acid and precipitating with water; it 
melts at 136°. 

Paramidotriphenylmethane is completely analogous to orthamido- 
triphenylmethane. The hydrochloride is obtained by treating an 
alcoholic solution of the nitro-compound with tin and hydrochloric 
acid; it crystallises from dilate hydrochloric acid in lustrous plates or 
needles. ‘I'he free base is liberated on adding sodium hydroxide solu- 
tion to the hydrochloride ; it crystallises from light petroleum in short, 
lustrous needles melting at 83—84°. The sulphate and nitrate are 
sparingly soluble in water. 

Acetyparamidotriphenylmethane, CHPh,CsHeyNH Ac, is formed on 
warming the free base with acetic anhydride. On the addition of 
water, the compound is deposited from glacial acetic acid in bushy 
aggregates of needles or prisms, melting at 157°. 

Acetylparamidotriphenylcarbinol, OH*CPh.C,HyNHAce, is obtained 
by cautiously oxidising the preceding compound with chromic au- 
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hydride. On the addition of light petroleum to a benzene solution, it 
forms slender, lustrous needles melting at 176°. The acety] com- 
pound is best hydrolysed by dissolving it in glacial acetic acid, 
and pouring the solution into hot dilute sulphuric acid; the mix- 
ture is then boiled for some time, and the base precipitated with an 
alkali. 

Paramidotriphenyl carbinol, OH-CPh,C,H, NH), crystallises from 
tolnene, or from a mixture of ether and light petroleum, in small, 
colourless nodules, melting at 116°. The sulphate is red, and forms 
well developed plates, containing I mol. H,O, which it loses at 100°. 
The hydrochloride crystallises from alcohol in long, red needles, which 
give up 1 mol. H,O on heating to 120°. The platinochloride is red. 
The picrate is sparingly soluble, and crystallises in coloured needles. 
By the reduction of paranitrotriphenyl carbinol, a base is obtained, 
which crystallises from ether in long, well-developed, yellowish, lus- 
trous needles melting at 123—124°. ‘This compound appears to be 
paramidobenzophenone. The hydrochloride crystallises in tufts of long, 
golden-coloured needles. -. % 


Displacement of the Methylene Hydrogen-atoms in Deoxy- 
benzoin and Benzyl Cyanide: New Synthesis of Substituted 
Quinolines. By M. Buppexere (Ber.. 23, 2066—2078). —Allyl- 
deoxybenzoin, COPh-CHPh-C,;H,, is obtained when deoxybenzoin is 
treated with sodium ethoxide and allyl iodide. It is a yellowish- 
brown oil boiling at 335—337°; its benzyl-derivative cou!d not be 
prepared. 

Allylbenzyl cyanide, CN-CHPh:C,H;, prepared by heating benzyl 
cyanide at 150—160° with allyl iodide and anhydrous sodium 
hydrate, is a colourless oil boiling at 260—270°; the yield is very 
small. When warmed with sodium ethoxide and benzyl chloride in 
alcoholic solution, it yields small quantities of an oil boiling at 
320—-330°, whieh seems to be impure benzylallylbenzyl cyanide, 


CH.Ph-CPh(CN):C,Hs. 


Orthonitrobenzyldeoxybenzoin, NOC,HyCH.CHPh:COPh, can be 
obtained by gradually adding a dilute alcoholic solution of sodiodeoxy- 
benzoin to a cold alcoholic solution of orthonitrobenzyl chloride. It 
crystallises from alcohol in needles, melts at 100—102°, and is readily 
soluble in alcohol, ether, glacial acetic acid, &c.; a benzyl-derivative 
of this eompound could not be obtained. The corresponding para- 
compound, prepared in like mamner, crystallises from alcohol in 
needles, melts at 110—112°, and is rather more sparingly soluble in 
alcohol than the ortho-compound. Orthodinitrostilbene (m. p. 196°), 
identical with the compound prepared by Bischoff (Abstr., 1888, 1094), 
is formed when orthonitrobenzy! chloride is added to an alcoholic sola- 
tion of sodiobenzy! cyanide. 

A compound of the composition C,,H,,N, which seems to be 
aB-diphenylquinoline, is formed when orthonitrobenzyldeoxybenzoin is 
reduced with iron powder and hot glacial acetic acid. It separates 
from alcohol in large, transparent crystals, melts at 95—96°, boils at 
about 420° without decomposition, and is soluble in most ordinary 
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solvents. Vapour-density determinations gave results in accordance 
with the molecular formula given above. The hydrochloride crystal- 
lises in thin plates, and is decomposed by cold water. The mercuro- 
chloride crystallises from boiling dilute hydrochloric acid in long 
needles, and turns yellowish on exposure totheair. The platinochloride, 
(C2HisN )2,H,PtCl,, is an orange-yellow, crystalline powder very 
sparingly soluble in water and alcohol. 

Paramidobenzyldeoxybenzoin, NH,°C,HyCH.,CHPh-COPh, can be 
obtained by reducing paranitrobenzyldeoxybenzoin with stannous 
chloride and hydrochloric acid in boiling alcoholic solution. It crystal- 
lises from alcohol in needles, melts at 140—141°, and is readily soluble 
in the ordinary solvents. The hydrochloride, C.,H,.N,HCI, crystallises 
from dilute alcohol in needles, is very readily soluble in alcohol, and 
is decomposed by boiling water. F. 8. K. 


Derivatives of Deoxybenzoin. By J. Epuramm (Chem. Centr., 
1890, i, 906; from Inaug. Diss. Berlin).--By heating phthalic an- 
hydride with orthocarboxylphenylacetic acid at 190°, deorybenzoinortho- 
dicarboxylic acid, COOH:C,H,CH,-CO-C,H,COOH, is formed melting 
at 238—239°. Another substance, melting at 250°, is formed at the 
same time, and appears to be a double lactone. 

Dibenzylorthodicarboaylie acid is obtained from deoxybenzoinortho- 
dicarboxylic acid by heating the latter with hydrogen iodide and 
phosphorus. With alcoholic ammonia, deorybenzoinorthoimidodicarb- 
oxylic acid, CjH,,0,N, is formed, the constitution of which is not 
certain. Phosphorus oxychloride abstracts ene molecule of water 
from it, forming the compound C,,H,O.N. 

Deoxybenzvinorthodicarborylic anhydride is obtained by passing 
hydrogen chloride into the alcoholic solution of the acid, after which 
the addition of water causes the formation of a precipitate, which is 
treated with sodium carbonate. Ethyl iodide, when added to the 
silver salt suspended in alcohol, causes the formation of the same 
anhydride. Hydroxylamine reacts with deoxybenzoinorthodicarb- 
oxylic acid, with formation of an oximidvlactone, CyH,,O.N, melting 
at 229—230°. Sodium amalgam reduces the same acid to the lactide 
of hydroxytoluylencorthodicarboxylic acid, melting at 201°, from which, 
by the action of barium hydroxide, followed by silver nitrate, the 
silver salt is obtained. The free acid cowld not be prepared. The 
barium salt crystallises with 2 mols. H,O. J. W. L. 


Isomeric Cuminildioximes. By E. Horrmann (Ber., 23, 2064— 
2066).—a-Cuminildioxime, CoH »N202, separates in colourless crystals 
when cuminil is warmed with hydroxylamine hydrochloride in methyl 
alcoholic solution ; it melts at 249°, and is almost insoluble in alcohol, 
ether, and benzene, but readily soluble in soda. The diacetyl-deriva- 
tive, C.H»N.O,, prepared by treating the dioxime with acetic 
anhydride in the cold, forms colourless crystals, melts at 127°, and is 
sparingly soluble in alcohol and glacial acetic acid. 

B-Cuminildioxime, CoH»N2O2, is obtained when the a-compound is 
heated with alcohol at 140° for 10 to 12 hours. It crystallises from 
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alcohol in needles, melts at 227°, and is readily soluble in alcohol and 
soda. The diucctyl-derivative is a syrup. F. S. K. 


Oximes of Halogen-benzophenones. By K. Auwers and Y. 
Meyer (Ber., 23, 2063—2066).—Various compounds are formed when 
bromobenzophenone is treated with hydroxylamine in alkaline solu- 
tion, but they have not yet been isolated. Chlorobenzophenone under 
the same conditions yields at least two isomeric oximes; the one 
melts at 96—97°, but solidifies again on prolonged heating at 100°, 
being converted into an isomeride which, after recrystallisation from 
alcohol, melts at about 155°; the other melts at 155°, and may be 
identical with the compound (m. p. 148—149°) obtained by Beckmann 
and Wegerhoff (Annalen, 252, 7). The acetyl- and benzy|-derivatives 
of these two compounds also differ from one another. F. 8S. K. 


Molecular Weight of the Desaurines. By V. Mever (Ber., 
23, 1571—1573).—Under the name of * Desaurines,” a class of 
compounds has been described, distinguished by their golden- 
yellow colour, insolubility, and the formation of a blue-violet solu- 
tion with concentrated sulphuric acid. They are obtained by the 
action of thiophosgene, CSCl, on deoxybenzoin and analogous 
compounds, and that obtained from deoxybenzoin itself has the 
composition COPh:CPh:CS, Its properties seemed to show that its 
molecular formula must be a multiple of that given above, and at the 
request of the author experiments were made by Beckmann on the 
lowering of boiling point caused when it is dissolved in ethylene 
bromide, as compared with solutions of benzil and phenyl benzoate 
in the same solvent. The results corresponded with a molecular 
weight double of that given above ; possibly, therefore, the formula of 


the substance is COPh-CPh:C<§>CPh:C-COPh. “xs 


Benzyloxanthranol. By C. Bacu (Ber., 23, 1567—1571).—This 
subst ince is obtained as a flocculent precipitate on reducing anthra- 


quinune with zinc-dust, and shaking the filtered alkaline solution in 
a 
air. Its formula is CO< (i> C(OH)-CH.Ph. When heated in a 
reflux apparatus with sodium acetate and acetic anhydride, it yields 
the acety/-derivative, which forms yellowish needles melting at 281°, 
soluble in strong sulphuric acid with a yellow colour, and decom- 
posed by long boiling with alcohol, benzyloxanthranol being re-formed. 
By dissolving the latter substance in strong sulpburic acid, dehydro- 
Lenzyluwanthranol, CO<G {> C:CHPh, is obtained. This forms long, 
4 
yellow needles, which sublime without decomposition. When allowed 
to remain for a few hours with the calculated quantity of bromine, 
it takes up two atoms of it and forms d+hydrobenzyloxanthranol 


bromide CO< Cty >CBrCHBrPh, which crystallises from benzene 


in yellow needles melting at 148°, and soluble in ether, acetic acid, 
sulphuric acid, and slightly in alcohol, but not in water; its solution 
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in sulphuric acid is yellowish-red. By boiling it for a long time with 
alcohol, bromodehydrobenzyloxanthranol, CO<G'y{>C:CBrPh, is ob- 


tained. This dissolves easily in alcohol, and with sulphuric acid 
yields a violet-red solution. It crystallises from alcohol in yellow 
crystals melting at 254°, and forms yellow needles when sublimed. 
By heating it with red phosphorus and hydriodic acid in a reflux 
— >C,.H,, is formed, and 
is obtained by extracting the mass with alcohol and precipitating the 
hydrocarbon by the addition of a little water to the alcoholic extract. 
It crystallises from alcohol in long, colourless needles which melt at 
119°; it dissolves in alcohol, ether, and benzene with a blue fluorescence, 
whilst its solution in concentrated sulphuric acid is green, and exhibits 
a red fluorescence. When it is dissolved in carbon bisulphide and 
treated with bromine (1 mol.), bromobenzylanthracene, CH Br, is 
formed ; on evaporating the solution, this is left as prisms, which are 
soluble in alcohol, ether, and acetic acid, in benzene with a bluish 
fluorescence, and in sulpburic acid with a green colour. It crystallises 
from benzene in yellowish prisms, and decomposes when heated to 
113—114°. By dissolving benzylanthracene in sulphuric acid and 
neutralising with barinm carbonate, barium benzylanthracenemmo- 
sulphonate, (C.,H,;SO;).Ba, is obtained in small, yellowish needles, 
which in solution exhibit a blue-violet fluorescence. C. F. B. 


apparatus, --benzylanthracene, CSHi< 


Action of Methyl Chloride on Naphthalene, and the Con- 
stitution of the Hydrocarbon obtained from Carminic Acid. 
By C. A. Biscnorr (Ber., 23, 1905-—1908).—By the action of methyl 
chloride on naphthalene in presence of aluminium chloride, the author 
finds, in agreement with Brunel (Abstr., 1884, 1035), that no methyl- 
naphthalene is formed. If the product of the reaction be subjected 
to distillation, it yields, below 225°, a fraction containing naphthalene ; 
between 225—260°, substances come over which partially solidfy, and 
have melting points varying from 54° to 70°; between 260—325°, 
small quantities of oily products distil over, which were not further 
examined. The residue on distillation in a vacuum yielded two chief 
fractions, the one boiling below 360°, and the other above 360°. The 
former fraction was solid, but mixed with oil, and was purified by 
recrystallisation from alcohol. As soon as the melting point became 
179—181°, the crystals were united with those obtained from the 
second fraction, and the whole recrystallised from alcohol until it 
became white; it was thus obtained in small plates, sparingly soluble 
in cold alcohol, acetic acid, and light petroleum, readily in the hot 
liquids. It was not free from ash, but the analyses appear to show 
that its formula is CjsHj or CisHi,. It forms a picrate, crystallisin 
in long. elastic, orange-yellow needles, which become plastic at 162°, 
and melt at 181°. 

In its properties the hydrocarbon strongly resembles the compound 
C\sH,, obtained by Liebermann and Dorp from ruficoccin (Abstr., 
1872, 706), and by Fiirth from carmine (Abstr., 1884, 84), the 
melting points and behaviour towards chromic and picric acids agree- 
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ing almost exactly, so that the two substances are probably 
identical. The author believes that it is formed from tetramethyl- 
naphthalene (1 .1'. 4.4’), and that the carbon-atoms are united in the 


following manner— 
oN 


$ID 
\_F4 
an assumption which agrees well with the formula proposed by 
Liebermann and Dorp for ruficoccin (loc. cit.). H. G. 


Reduction of Naphthalene and Anthracene. By E. Ban- 
percer and M. Kirscuett (Ber.,23,1561—1565).— When naphthalene 
is dissolved in amyl alcohol and treated with sodium, it is almost 
entirely reduced to tetrahydronaphthalene, CoH 2, which is a colourless, 
mobile oil boiling at 204°5— 205° at 716 mm. pressure, and not solidi- 
fying in a freezing mixture. It has an odour like that of naphthalene, 
its sp. gr. at 17° is 0°978, and it very readily undergoes oxidation. 
When oxidised at the ordinary temperature with a dilute perman- 
ganate solution, it yields orthocarboxyhydrocinnamic acid, 


COOH-C,H,CH.CH,-COOH, 


and hence must have all its four additional hydrogen-atoms in the 
same ring [H, = 1:2:3:4]. This tetrahydronaphthalene has more- 
over been obtained from tetrahydroamidonaphthalene [NH,:H, = 
1‘: 1: 2:3: 4] by the diazo-reaction, and probably also in an attempt to 
displace the amido-group in this substance by the nitro-group by means 
of Sandmeyer’s reaction. It is not, however, identical with the tetra- 
hydronaphthalene obtained by Graebe by treating naphthalene 
with hydriodic acid and phosphorus, for this yielded phthalic 
and not orthocarboxyhydrocinnamic acid when oxidised, and when 
treated with sulphuric acid it yielded a sulphonic acid, the barium salt 
of which crystallised in tables with 1} mols. H,O. The tetrahydro- 
naphthalene obtained by the authors, on the other hand, yielded a 
sulphonic acid, the barium salt of which (C,.H,,SO;).Ba, was anhydrous 
and crystallised in small, white needles. 

Attention is drawn to the fact that naphthalene readily takes up 
four hydrogen-atoms, whilst anthracene takes up only two, which 
unite themselves to the middle carbon-atoms. This fact accords best 
with the hexacentric formule for naphthalene and anthracene. 

C. F. B. 

Action of Chlorine on Quinoneoximes. By T. Zincxe and 
L. Scumunk ( Annalen, 257, 133—155).—Chlorine converts 8-naphtha- 
quinone-a-oxime into derivatives strictly analogous to those obtained 
from f-naphthaquinone (compare Zincke, Abstr., 1888, 158 and 
489) ; its action is quite different from that of bromine, which forms 
an additive product with the oxime, as has been shown by Brémme 


(Abstr., 1888, 490). 
, , C(-NOH) , 
Chloro-B-naphthaquinone-a-orime, CoU< oq + Ggj>OO, is de- 
posited in crystals when the theoretical quantity of chlorine is passed 


rewrvvrrwvr” * 
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into a well-cooled chloroform solution of B-naphthaquinone-a-oxime, 
and the solution is then kept for about 12 hours. It crystallises from 
hot alcohol in yellowish-red needles, melts at 167—168° with decom- 
position, and is readily soluble in hot alcohol, glacial acetic acid, 
chloroform, and benzene; it dissolves in cold concentrated sulphuric 
acid, yielding a red solution from which it is reprecipitated unchanged 
on the addition of water. The sodium salt, CjH;CINO.Na, separates in 
green plates when soda is added to an alcoholic solution of the oxime ; 
it is moderately easily soluble in water and dilute alcohol, and it gives 
coloured precipitates with solutions of salts of the heavy metals. 
Chloro-8-naphthaquinone-a-oxime is decomposed when it is boiled 
with concentrated hydrochloric or sulphuric acid in glacial acetic 
acid solution, and, on cooling, chlorhydroxynaphthaquinone (m. p. 
214—215°) is deposited; when oxidised with nitrie acid in warm 
acetic acid solution, it yields chloro-8-naphthaquinone and resinous 
products. 

Chlorhydroxynapthaquinoneimide, CyHsCINO,, is formed when 
chloro-8-naphthaguinoneoxime is heated with sulphuric acid (1 vol.) 
and acetic acid (3 vols.) at a temperature below 80—90°. It crystal- 
lises from hot alcohol or hot acetic acid in brownish-red needles, 
melts at 179—180° with decomposition, and is only sparingly soluble 
in ether and light petroleum, but more readily in benzene; it dissolves 
unchanged in cold sodium carbonate, yielding a brownish-red solution, 
but on warming it is converted into chlorhydroxynaphthaquinone, 
with evolution of ammonia; soda and acids cause the same decom- 
position. These reactions show that the compound is not an oxime, 
and its constitution may therefore be expressed by the formula 


oH, <2 5 0.0H. 


CO-CCI 
Dichloro-B-naphthaguinone-a-oxime, CH. <CCNOM) Sco, is de- 


posited in green needles, in the form of the potassium salt, when the 
trichloronaphthaquinoneoxime described below is dissolved in chloro- 
form, and a slight excess of concentrated potash added to the well- 
cooled solution ; the crystals are separated by filtration and decomposed 
with dilute hydrochloric acid. It crystallises from hot glacial acetic 
acid in golden needles, melts at 165—166° with decomposition, and 
is moderately easily soluble in hot glacial acetic acid, hot alcohol, 
benzene, and chloroform ; it dissolves unchanged in cold concentrated 
sulphuric acid yielding a red solution, but on warming it is converted 
into -chlorhydroxy-a-naphthaquinoneoxime (see below); when 
warmed with nitric acid in acetic acid solution, it is converted into 
dichloro-8-naphthaquinone (m. p. }84—185°), identical with the 
compound obtained from «-amido-f-naphthol. 
C(-NOH) 


B-Chlorhydroxy-a-naphthaquinoneoxime, CHi< Gg oc \>C-0H, 


is best obtained by warming the dichloroxime with concentrated sul- 

phuric acid as long as hydrogen chloride is evolved, and then pouring 

the cold solution into water. It crystallises from hot dilute alcohol 

in long, golden needles, melts at 187—188° with decomposition, and 

is readily soluble in alcohol, ether, and glacial acetic acid, but more 
4h2 


1148 ABSTRACTS OF CHEMICAL PAPERS. 


sparingly in light petroleum; it is soluble in boiling water, and it 
dissolves in sodium carbonate yielding a reddish-brown solution. 
This oxime can also be prepared by treating §-chlorhydroxy-a- 
naphthaquinone with excess of hydroxylamine hydrochloride in 
alkaline solution, as has lately been shown by Kostanecki (Abstr., 
1889, 887), who named the product chloronitrosonaphtharesorcinol. 

Trichloro-B-ketohydronaphthalene-a-oxime, CeH,< a€ Looe > CO: is 
deposited in crystals when excess of chlorine is passed into a well- 
cooled chloroform solution of A-naphthaquinone-a-oxime. It crys- 
tallises from a mixture af benzene and light petroleum in colourless 
needles, melts at 185—186° with decomposition, and is moderately 
easily soluble in alcohol, chloroform, and glacial acetic acid; it turns 
reddish on long exposure to the air, but it is very stable towards 
acids. 

When the bromo- or the dibromo-f-naphthaquinone-z-oxime de- 
scribed by Brémme (doc. cit.) is heated with concentrated hydro- 
chloric acid in acetic acid solution, it is converted into chlorhydroxy- 
naphthaquinone (m. p. 214—215°), and not into bromonaphthaquinone, 
as stated by him; if sulphuric acid is used in the place of hydrochloric 
acid, the product is brumhydroxynaphthaquinone (m. p. 196—197°). 
When f-naphthaquirone-c-oxime is treated with bromine in glacial 
acetic acid solution, it is converted into bromhydroxynaphthaquinone; 
Brémme states that bromonaphthaquinone is formed under these 
conditions. F. 8. K. 


Azo-colours from a-Naphthylamine, Dimethylaniline, and 
a-Hydroxynaphthoic Acid. By C. A. Biscnorr (Ber. 23, 
1908—1911).—In order to characterise the shade of the colouring 
matter obtained from dimethylpiperazine and sulphanilic acid (Abstr., 
1889, 1010), the author has prepared the following naphthalene azo- 
colouring matters. 

Dimethylamidobenzene-a-azonaphthalene, Me,.N-C,HyN,°C\H;, is pre- 
pared by diazotising a solution of an a-naphthylamine salt in the 
usual manner, and mixing it with an alcoholic solution of dimethyl- 
aniline, the crude colouring matter being purified by alternate treatment 
with hydrochloric acid and ammonia. It is insoluble in cold water, 
sparingly soluble in alcohol and ether, readily by chloroform, crystal- 
lising from the latter in prisms, which appear black by reflected light, 
and ruby-red by transmitted light. Its hot aqueous solution becomes 
wine-red on the addition of hydrochloric acid, yellow with acetic acid, 
and lemon-yellow with soda. It dissolves in concentrated sulphuric 
acid, forming a violet-coloured solution, and decomposes about 100°. 

By the action of sulphuric acid containing 20°5 per cent. of 
anhydride, it yields, according to the duration of the reaction and 
the temperature, three sulphonic acids, the sodium salts of which are 
readily soluble in water. The first, obtained by heating for 10 minutes 
at 110—112°, has a yellow colour; the second, which is formed at 
116—120°, has an orange colour; and the third, obtained by heating 
for an hour:at 125°, a pure brown. 


a-Naphthylazo-a-hydroxynaphthoic acid, CyH,N2*CwHs(OH)-COOH, 


_ . J gl i ie. 
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is best prepared by pouring a cold solution of diazonaphthalene 
chloride in a thin stream into a well-cooled solution of hydroxy- 
naphthoic acid in sodium carbonate. The colouring matter is 
recrystallised from acetic acid. This reaction has also been carried 
out by Nietzki and Guitermann (Abstr., 1887, 732), but they were 
unable to get any concordant analyses of the compound. The same 
difficulty was also experienced in this case, but, finally, by very 
careful combustion, numbers were obtained agreeing closely with the 
above formula. It forms golden-yellow plates, which melt at 198° 
with decomposition, and are insoluble in cold water, sparingly soluble 
in ether, benzene, and chloroform, readily in acetic acid and acetone. 
It is not decomposed by boiling dilute acids, and dissolves in con- 
centrated sulphuric acid, forming a deep blue solution from which 
water precipitates it in green floceule. The neutral salts have 
a deep red colour, and are readily soluble in water, whilst the acid 
salts are yellow, and less soluble in cold water. The acid sodium 
salt does not colour unmordanted cotton, but in an alkaline bath dyes 
wool a fiery orange-yellow. H. G. C. 


Sulphonation of Aniline and Naphthylamine with Potassium 
Hydrogen Sulphate. By C. A. Biscnorr, A. Sieneckt, and H. 
Bropsky (Ber., 23, 1912—1914).—When aniline is heated with 
potassium hydrogen sulphate (2 mols.) at 200—240°, sulphanilic acid 
is formed in quantities varying from 8 to 19 per cent., the latter yield 
being obtained at 200—220°. a-Naphthylamine yields from 15—18 
per cent. of the monosulphonic acid, the most favourable temperature 
being 230°, whilst with f-naphthylamine 60 per cent. of the mono- 
sulphonic acid may be thus obtained. 

If a mixture of powdered a-naphthylamine (1 part) and potassium 
hydrogen sulphate (3 parts) be made into thin cakes, then heated to 
60—80°, and pressed between hot plates, and the cakes heated for 
3 hours at 200°, 50 per cent. of the a-monosulphonic acid may be 
obtained. According to Bayer and Duisberg, the product from 
a-naphthylamine is ordinary a-naphthionic acid, and that from 
B-naphthylamine, f,-f;-naphthionic acid mixed with traces of 
A-naphthylamine-é-sulphonic acid. H. G. C. 


Diazosulphonic Acids. By G. Tosias (Ber., 23, 1628—1634).— 
The conversion of diazosulphonic acids into the corresponding chloro- 
sulphonic acids, by the action of cuprous chloride on a hydrochloric 
acid solution (Sandmeyer’s reaction) is frequently incomplete on 
account of the sparing solubility of the chlorinated compounds in 
concentrated hydrochloric acid. The addition of water causes the 
reaction to proceed until the diazo-compound is entirely decomposed ; 
it is also found that a mere trace of cuprous chloride is sufficient to 
bring about the change. 

Tarnished copper foil has the same effect. An evolution of nitrogen 
takes place if a little cuprous oxide is added to the diazo-compound 
dissolved in any one of the following acids, namely, nitric, sulphuric, 
acetic, formic, or in ethyl or methyl alcohol, or even in pure water. 
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In the case of water, the reaction proceeds at the ordinary tempera- 
ture, but the actual change which occurs has uot been ascertained. 

Under certain conditions, if the solvent is 50 per cent. formic acid, 
hydrogen is substituted for the diazo-group—hydrogen sodium 
diazonaphthalenedisulphonate, fer example, yields the corresponding 
naphthalenedisulphonic acid; a censiderable quantity of carbonic 
anhydride is evolved during the experiment, showing that part of the 
reduction is effected at the cost of the formic acid. 

The action of ethyl alcohol is similar to that of formic acid; the 
diazo-compound is reduced, and a portion of the alcohol oxidised to 
aldehyde. Cuprous chloride acts like cuprous oxide, if the solvent 
is water, alcohol, or formic acid. J. B. T. 


Nutmeg Oil and Mace Oil. By F. W. Sewmier (Ber., 23, 
1803—1810).—A sample of commercial nutmeg oil examined was 
found to contain nothing but a mixture of terpenes, and its study 
was abandoned, as these substances are now being investigated by 
several chemists. It was colourless, and had a sp. gr. of 0°8611 at 15°. 

A sample of mace oil was then examined, of sp. gr. 0°9309 at 14°. 
It had a yellow colour, and contained a considerable quantity of 
oxygen. With alcoholic ferric chloride, it gave a green colour. It 
was fractionated under 10 mm. pressure. 53 per cent. passed over 
below 70°, and was a mixture of the same terpenes as are contained 
in nutmeg oil. 15 per cent. more came over between 70° and 114°, 
and doubtless contained myristico] ; this fraction is to be examined 
later. The portion boiling above 114° was practically identical with 
an oil bought under the name of “ high-boiling portions of mace oil.” 
By treating this cautiously with sodium in a vacuum, and distilling 
the product, a clear homogeneous oil was obtained, boiling at 
142—149° under 10 mm. pressure, and of sp. gr. 1°1501 at 25°. When 
cooled, it forms white needles which melt at 30°25°. Analysis and 
vapour density point to the formula C,,H,O;. It has been named 
myristicin, and it is present as such in the commercial oil. When 
carefully treated with bromine, it takes up two atoms, yielding dibromo- 
myristicin, C,,H,Br,0;, which forms white aggregates of needles 
melting at 105°. 1t also takes up chlorine and iodine. Hence, it. 
probably contains a radical of the allyl series. When heated with 
zinc-dust, it yields benzene, and as it is not acted on by sodium, it is 
probably an ether, the oxygen-atoms being united both to the benzene 
ring and to fatty radicals. 

Beside myristicin, the crude oil alse contains a phenol-like 
substance, which causes a green colour with ferric chloride, and 
which oxidises readily in the air, turning dark green. C. F. B. 


Ethyl Camphorylmalonate. By J. Wisticenvs and H. Winzer 
(Annalen, 257, 298—321).— Ethyl camphorylmalonate, 


C.Hu 

l C(COOEt),, 

ii >C(COOKt). 
is obtained when camphoric anhydride (1 mol.) or camphoryl di- 
chloride (1 mol.) is treated with ethyl sodiomalonate (2 mols.); and 
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the mixture heated for a long time to complete the reaction; the 
whole is then treated with water, and the insoluble oil separated and 
kept for some time, whereon the new compound is deposited in 
crystals. It separates from ether in well-defined crystals, melts at 
82°, boils at 284° (corr.) under a pressure of 40 mm. without decom- 
position, and at about 360° under the ordinary pressure with slight 
decomposition; it is readily soluble in ether, alcohol, chloroform, 
acetone, carbon bisulphide, and glacial acetic acid, but only sparingly 
in hot light petroleum, and is insoluble in water. Compounds analogous 
to ethy] phthalyldimalonate and ethyl phthaloxydimalonate (compare 
Wislicenus, Abstr., 1888, 149) are not obtained by the action of ethyl 
sodiomalonate on camphoryi dichloride. 

Hydrocamphorylmalonic acid, COOH-C,Hy°CH.CH(COOH),, is 
formed when the preceding compound is dissolved in aqueous alcohol 
and sodium added to the well-cooled solution, which is kept slightly 
acid by the frequent addition of dilute sulphuric acid. The decanted 
alcoholic solution is then evaporated, the precipitated oil redissolved 
by adding soda, the solution mixed with copper sulphate, and the 
precipitate, which seems to consist of a mixture of the copper salts 
of ethyl dihydrogen and diethyl hydrogen hydrocamphorylmalonate, 
separated by filtration; the filtrate is acidified, the precipitated 
hydrocamphorylmalonic acid separated and recrystallised from a 
mixture of hot alcohol and benzene. It melts at 178°, and is soluble 
in ether, alcohol, and hot water, but only very sparingly in cold water 
and benzene; silver, lead, ferric, and mercurous salts produce preci- 
pitates in its neutral aqueous solution, but the copper, ferrous, zinc, 
and barium salts are readily soluble in water. 

Hydrocamphorylacetic acid, COOH-C,HyCH,-CH,-COOH, is ob- 
tained by heating the malonic acid derivative until the evolution of 
carbonic anhydride is at an end; it crystallises from hot water in 
colourless plates, melts at 141—142°, and is readily soluble in ether, 
alcohol, and benzene. 

Ethyl hydrocamphorylmalonate, C\yHs,0,, is obtained when the 
mixture of insoluble copper salts referred to above is decomposed 
with hydrochloric acid, the oily acids converted into their silver 
salts, the latter heated with ethyl iodide, and the product fractionated 
under reduced pressure in order to separate it from a compound of 
lower boiling point (see below). It is a colourless oil boiling at 
253—255° (80 mm.), and is insoluble in water. 

Ethyl dihydrogen hydrocamphorylmalonate, C,;sH»O., can be prepared 
by treating the ethyl salt just described with excess of sodium 
ethoxide in alcoholic solution, and decomposing the crystalline salt 
which is deposited with hydrochloric acid. It crystallises from hot 
water in colourless needles, melts at 136—138°, and decomposes at a 
higher temperature with evolution of carbonic anhydride. 


Camphoryldiamide, CsHu< (i) )3>, is gradually deposited in 


colourless crystals when an ethereal solution of ethyl camphoryl- 
malonate is saturated with ammonia, and then kept for some time. 
It crystallises from a mixture of alcohol and light petroleum in large 
prisms, melts at 192—193°, and is readily soluble in alcohol, but 
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insoluble in ether, chloroform, benzene, and light petroleum; it 
dissolves freely in water, and on evaporating the solution at 100°, it 
separates again unchanged. The camphoryldiamide described by 
Moitessier (Annalen, 120, 253) must have been a very impure 
substance. 


Camphorylimide, CH CAB), is precipitated when the di- 


amide is boiled with soda, and the solution acidified; it can also be 
obtained by heating camphoric anhydride with a saturated alcoholic 
solution of ammonia at 160°. It crystallises in plates, sublimes at 
120°, melts at 241—242°, and is readily soluble in ether, alcohol, and 
hot water, but only sparingly in light petroleum and cold water. 
This compound has been previously prepared by Laurent (Annalen, 
60, 329), and by Ballo (cbid., 197, 332), but only in an impure 
condition. 

An acid of the composition C,,H,,03, probably acetocamphenylcarb- 
oxylic acid, COMe-C,H,'COOH, is formed, together with camphoric 
acid, malonic acid, and carbonic anhydride, when ethyl camphoryl- 
malonate is boiled with a concentrated solution of barium hydroxide. 
The whole is boiled with water, the solution filtered from barium 
carbonate, and concentrated by evaporation to precipitate the barium 
malonate ; the filtrate is then further evaporated, mixed with alcohol, 
and ether gradually added to the solution, whereon the barium 
camphorate is first precipitated in crystals, and, finally, the barium 
salt of the new acid is deposited as a colourless syrup, which, however, 
gradually solidifies. The free acid crystallises from a mixture of 
benzene and light petroleum in rhombic prisms, melts at 95°, and is 
soluble in hot water, ether, alcohol, and benzene, but almost insoluble 
in cold water and light petroleam; it separates from hot water in the 
form of an oil, which gradually solidifies to a mass of plates melting 
at 68—69°. The ethyl salt, C,,H,EtOs, is produced, together with 
carbonic anhydride, malonic acid, and ethyl hydrogen camphorate, 
when an alcoholic solution of ethyl camphorylmalonate is mixed with 
sodium ethoxide, and kept for about eight days; the solution is then 
neutralised with dilute hydrochloric acid, the precipitated oil extracted 
with ether, mixed with a little dilute soda, distilled with steam, dried, 
and fractionated. It can also be obtained by treating the silver salt 
of the acid (m. p. 95°) described above with ethyl iodide. It boils 
at 270—271°, has a slight odour of camphor, and is identical with 
the low-boiling compound obtained in fractionating ethyl hydro- 
camphorylmalonate (see above). The silver salt, C,,H,AgQ,, was 
prepared from this low-boiling compound. The ozime, 


COOH:C,»H;:N-OH, 


obtained by treating the acid with hydroxylamine hydrochloride and 
sodium carbonate in dilute alcoholic solution, crystallises in colourless 
needles, melts at 166°, and is soluble in ether, alcohol, and hot water, 
but only sparingly in cold water. 

A dicarboxylic acid of the composition C.,H»0,, is formed with 
evolution of carbonic anhydride when ethyl camphorylmalonate is 
heated with concentrated sulpburic acid, and on the addition of 


Pa 
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water it is precipitated in colourless crystals; it is also obtained in 
the form of the sodium salt when ethyl acetocamphenylcarboxylate 
is boiled for several hours with an alcoholic solution of sodium 
ethoxide. It crystallises from ether in prisms, melts at 224°, and is 
readily soluble in alcohol, benzene, and hot water, but more sparingly 
in light petroleum and ether; it sublimes readily under reduced 
pressure, and in its neutral aqueous solutions silver, copper, ferric, 
and mercury salts produce a precipitation. _ F. S. K. 


Amethylcamphophenosulphone and a Nitro-colouring Mat- 
ter derived from it. By P. Cazeneuve (Compt. rend., 110, 961— 
964).—Amethylcamphophenolsulphone, C,5H;,0(SO.)(OH)», obtained in 
the manner already described (this vol., p. 791), forms large, white 
plates which resemble cholesterin. It dissolves in water, but is less 
soluble in alcohol, and is insoluble in benzene, ether, chloroform, and 
carbon bisulphide. It does not melt, is optically inactive, is neutral 
to litmus and methyl-orange, and does not decompose carbonates. It 
has a phenolic function, and with ferric chloride gives a deep blue 
coloration which is destroyed by acids and alkalis. With 1 mol. of 
potassium hydroxide, it develops 7 Cals., but there is no further 
thermal disturbance on adding more alkali, although the compound 
contains two hydroxyl-groups, and one of them must therefore have a 
secondary alcoholic function. Barium hydroxide yields a precipitate 
of the composition C,H,,0(SO,)-0,Ba, but no precipitate is formed 
with lime-water, starch-paste, gelatin, albumin, tartar emetic, or salts 
of mercury, zinc, or copper. The compound precipitates salts of lead, 
quinine, cinchonine, aconitine, strychnine, and brucine, but does 
not precipitate morphine or theine. It reduces boiling solutions of 
gold chloride or ammonio-silver nitrate, but not platinic chloride. 
When fused with potash at 300°, it loses its sulphur and yields a 

henol. 
. Acetic anhydride yields a monacetic derivative of the composition 
C,H,,0(SO.)(OH}-OAc + 2H,0, very soluble in water and alcohol. 
It does not melt without decomposition, gives no coloration with 
ferric chloride, and no precipitate with barium hydroxide, and is 
easily saponified. A di-acetic derivative with similar properties is 
obtained by boiling the compound with acetic anhydride and sodium 
acetate. 

When the compound is heated for a long time on the water-bath 
with phenylhydrazine, it yields a liquid which is difficult to purify, 
but the formation of which proves that the compound retains the 
ketonic group of the camphor. 

If 1 part of the compound is added gradually to.5 parts of fuming 
nitric acid cooled to 0—10°, it dissolves without evolution of gas, 
and on mixing with ice-cold water, the compound 


C,H,(NO,);0(SO,)(OH)-ONO, 


is precipitated. It crystallises from alcohol in beantifal, yellow 
needles which melt at 87°, solidify at 80°, and boil above 200° with 
partial decomposition. It is only slightly soluble in water, but more 
soluble in alcohol, has a slightly piquant but not bitter taste, deto- 


1154 ABSTRACTS OF OHEMICAL PAPERS. 


nites when thrown into a red-hot crucible. It is bibasic, and yields 
orange-yellow crystallisable salts, all of which are soluble. The 
barium salt crystallises with 2 mols. H,O, which it loses in a vacuum 
or at 100°, and acquires a red colour, but absorbs water again on 
exposure to air. 

The nitro-compound and all its salts dye wool and silk a magni- 
ficent yellow or orange-yellow without any mordant. It is the first 
nitro-colouring matter of the terebene group. C. H. B. 


Distillation of Rosin in a Vacuum. By C. A. Biscuorr and 
O. Nasrvocet (Ber., 23, 1919—1924).—If rosin be distilled under 
diminished pressure. the products obtained ate less numerous and 
more readily separated than when the distillation is carried out at 
the ordinary pressure. By repeated fractionation of the distillate 
under 30 mm. pressure, two chief fractions were obtained, that 
formed in larger quantity boiling at 248—250°; this, on remain- 
ing for a short time, solidifies to a colourless, brittle, microcrystal- 
line mass, which is insoluble in water, but dissolves readily in ether 
and alcohol. It has the composition CywH;,0;, rotates the plane 
of polarisation in alcoholic solution to the right ({a]p = 63°), and 
behaves in all respects as an anhydride. It dissolves on warming 
with caustic potash, the solution on acidification with acetic acid 
yielding the corresponding acid, which melts at 60°5—62°5°, and has 
the composition CH O,. It is, therefore, isomeric with sylvic acid, 
and may be termed isosylvic acid, the above compound, CywH 0s, 
becoming then isosylvic anhydride. The second fraction boils at 
218—220° under 30 mm. pressure, and appears to be a diterpene 
having the composition C,H. It is probably identical with Deville 
and Ribau’s colophene. H. G. C. 


Peucedanin. By A. Jassoy (Chem. Centr., 1890, i, 766 ; from Apoth. 
Zeit., 5, 150).—This bitter is oresselon methyl ether, C\yH,Os;-OMe. 
Bromine combines with oreoselon, forming bromoreoselon, and in the 
same manner it reacts with peucedanin, forming the same compound, 
the methyl-group being eliminated. Nitric acid forms nitrooreoselon, 
CyHn(NO,)0,, with both oreoselon and with peucedanin; styphnic 
acid is formed at the same time. Organic acid anhydrides do not 
react with peucedanin as they do with oreoselon, but acid chlorides 
form with peucedanin the same compounds that they do with oreoselon, 
methyl chloride being separated. J. W. L. 


Ostruthin. By A. Jassoy (Chem. Cenér., 1890, i, 766; from Apoth. 
Zeit., 5, 150).—The bitter, ostruthin, noticed by Gorup-Besanez in 
the young rhizome of Imperatoria ostruthium, has the formula C,,H0s, 
according to the author’s researches, and he finds that it does not 
contain any methoxyl-group, but a hydroxyl-group of the nature of a 
phenol. Acid radicles can be readily introduced into this group, and 
the acetyl-, propionyl-, butyryl-, and benzoyl-ostruthins were prepared. 
Acid chlorides decompose ostruthin. The author could not find 
peucedanin in the roots of Imperatoria ostruthium. J. W. L. 
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New Method of Formation of Pyrroline-derivatives. By A. 
Hanrzsca (Ber., 23, 1474—1476).—Kthyl 2 : 5-dimethylpyrroline- 
carboxylate (m. p. 116—117°), identical with the compound de- 
scribed by Knorr (Ber., 15, 1558), is formed when concentrated 
ammonia is gradually added to a mixture of chloracetone (1 mol.) and 
ethyl acetoacetate (1 mol.) ; the yield is very small. F. S. K. 


Action of Hydroxylamine on Pyrroline-derivatives. By G. 
Cramictan and CU. U. Zanertt (Ber., 23, 1787—1793).—When an 
alcoholic solution of l-ethylpyrrol and hydroxylamine hydrochloride 
is boiled with sodium carbonate, succinaldoxime, C,H (CH:N-OH),, 
is formed, together with ethylamine. This shows that in this and 
similar reactions it is the imido-group of the pyrroline, substituted or 
otherwise, which goes to form ammonia or an amine. 

By treating 2 : 4-dimethylpyrroline with hydroxylamine, a-methyl- 
levulindioxime, OH:-N:CH:CHMe:-CH,:CMe:N-OH, was obtained. This 
substance forms yellowish needles or prisms which melt at 87—90° 
to a liquid of the same colour. It dissolves easily in alcohol and 
water, sparingly in ether. It reduces Fehling’s solution and ammo- 
niacal silver nitrate. When treated with sodium ethylate, it yields a 
disodium compound, ONa‘N:CH-CHMe-CH,-CMe:N-ONa, which is an 
easily decomposable, yellowish-white powder little soluble in alcohol 
or ether. When reduced with sodium and alcohol, it yields 
2p’-dimethyltetramethylenediamine, NH,*"CHMe-CH, -CHMe: ‘CH, N H,. 
This is a clear, colourless liquid boiling at 175°, fuming in the air, 
and having a penetrating, ammoniacal odour. It forms a normal 
vaalate, CJH,Me,(NH;)2,C.H2O,, in fine, white needles melting at 244° 
and sparingly soluble in alcohol. The platinochloride, CsH,N2,H2PtCl,, 
forms orange-yellow crystals moderately soluble in water; the auro- 
chloride forms yellow needles easily soluble in water. 

When 2 : 5-methylphenylpyrroline was treated with hydroxylamine 
hydrochloride and potassium carbonate in alcoholic solution, aceto- 
phenoneacetonediovime, OH+N:CPh:CH,-CH.CMe:N-OH, melting at 
108°, was obtained in small needles, and was identified with the sub- 
stance formed when acetophenone is treated with hydroxylamine. It 
dissolves easily in alcohol, acetic acid, and ether, very sparingly in 
water and light petroleam; it dissolves in caustic alkalis, but is re- 
precipitated on the addition of acids. 

The following table gives the results of experiments hitherto made 
on the action of hydroxylamine on pyrroline-derivatives. It will be 
seen that the ease with which these yield oximido-derivatives depends 
both on the nature and on the position of the substituting radicles :— 

Pyrroiine. Yield of succinaldoxime, 35 per cent. 

2:5-Dimethylpyrroline. Yield of acetonylacetonedioxime, 90 per cent. 

2: 4-Dimethylpyrroline. Yield of «-methyllevulindioxime, 55 per 
cent. 

2: 5-Methylphenylpyrroline. Yield of acetophenoneacetonedioxime, 
25 per cent. 

1-Ethylpyrroline. Yield of succinaldioxime, 20 per cent. 

1-Phenylpyrroline, 2 : 5-diphenylpyrroline, tetraphenylpyrroline, 
methyl 2-pyrrolinecarboaylate, ethyl 2 : 4-pyrrolinedicarboaylute, and also 
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indole, thiophen, and 2: 5-dimethylthiophen are not acted on by 
hydroxylamine. C. F. B. 


Action of Ethyl Oxalate on Pyrroyl Methyl Ketone. By 
A. Anoett (Ber., 23, 1793—1797).—When a cooled alcoholic solu- 
tion of 2-acetylpyrroline (1 mol.) is treated with ethyl oxalate (1 mol.) 
in the presence of sodium ethoxide, ethyl pyrroylpyrotartrate, 
C,NH,CO-CH,’CO-COOEt, is formed. It is obtained by saturating 
the cooled mixture with carbonic anhydride and recrystallising the 
crystalline precipitate from boiling benzene. It forms brilliant, pale- 
yellow plates, melting at 123°, and dissolviug easily in alcohol and 
benzene, sparingly in water, and hardly at all in light petroleum. It 
has feebly acid properties, and gives a green, crystalline precipitate 
with copper acetate and a green colour with ferric chloride; its 
benzene solution has a faint green fluorescence. The free acid cannot 
be obtained from it, as it is decomposed by caustic alkalis. 

When treated with alkaline carbonates, or ammonia, it yields the 
mineanhydride of pyrroylpyrotartarie acid, CHO COGH: aon 
imineanhydride of pyrroylpy ric acid, <cn-u-co-do ° whic 
was also formed in the original reaction, in addition to ethyl pyrroyl- 
pyrotartrate, and could be obtained from the mother liquor of the 
latter by acidifying it with hydrochloric acid. A molecular 
weight determination by Raoult’s method corresponded with the 
above formula. When crystallised from benzene, it forms yellow 
needles which decompose at 250° without melting. It dissolves easily 
in alcohol and acetic acid, sparingly in benzene, and not at all in 
light petroleum. With water, it gives an unstable solution which is 
coloured reddish-brown by ferric chloride. It has acid properties, 
and decomposes solutions of alkaline carbonates, giving orange-yellow 
solutions. 

When ethyl pyrroylpyrotartrate is treated with excess of hydroxyl- 
amine hydrochloride, an anhydride of ethylpyrroylisonitrosopropionate 
CH CH:0:CO:CH, 

<cH-N-N=C-COOEt, 
lises from alcohol in white needles melting at 123—124°. When 
treated with aqueous alkalis, it readily yields the corresponding acid, 
which, when purified, crystallises from alcohol in brilliant, white 
needles melting with decomposition at 179°. It dissolves easily in 
alcohol, sparingly in benzene and chloroform, and not at all in water. 
With strong nitric acid, it gives a green colour; with sulphuric acid 
and dichromate, a red colour. A solution of its ammonium salt gives, 
with mercuric chloride, zine chloride, and lead acetate, white precipi- 
tates, soluble in the case of the last two salts on warming the solution ; 
with ferric chloride, a yellow precipitate turning brown when warmed; 
with silver nitrate, a yellow; with copper sulphate, a green pre- 
cipitate ; and with nickel sulphate, no precipitate. C. F. B 


is obtained, which when purified, crystal- 


Compounds of Tertiary Amines with Acetic Acid and its 
Homologues. By J. A. Garoner (Ber., 23, 1587—1594).—Mixtures 
were made of various tertiary bases with acids of the acetic acid 
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series, and the mixture in each case subjected to distillation. In 
several cases it was found that the greater part of the mixture distils 
at an approximately constant temperature, higher than the boiling 
point of either of its constituents, and that this fraction has a con- 
stant composition. These liquids of constant boiling point have an 
acid reaction, mix with water in all proportions, and are decomposed 
by caustic alkalis with liberation of the base; they are not simple 
acetates, but have a more or less complex composition. They cannot 
be obtained absolutely pure, as they always decompose somewhat 
when distilled. Indeed, it was found in most cases, by vapour- 
density experiments, that the liquid is completely dissociated into 
base and acid when it passes into the state of vapour. Below are 
given the boiling points and composition (ratio of mols. of base to 
mols. of acid) of the fractions of constant boiling point in the case of 
the mixtures experimented with. 
Composition. 


Mixture. Boiling point. Mols. base. Mols. acid. 


Pyridine and acetic acid 

Picoline and acetic acid....... 
Triethylamine and acetic acid . 

Pyridine and formic acid 

Picoline and formic acid 

Pyridine and propionic acid... 148—150 


Quinoline, dimethylaniline, and aniline were also experimented with, 
but on distilling mixtures of either of these substances with an acid, 
decomposition took place, and no fraction of constant boiling point 
was obtained. C. F. B. 


Pyridineorthocarboxylic Acids. By H. Srracuz (Monatsh., 11, 
133—148; compare Abstr., 1889, 1016).—When a solution of the 
anhydride of cinchomeronic acid (Ay-pyridinedicarboxylic acid) in 
benzene is treated witha large excess of dry gaseous ammonia, a volu- 
minous white precipitate of the ammonium salt of cinchomeronamic 
acid, CONH,°C;NH;-COONH,, is formed. It is exceedingly soluble 
in water, commences to sinter at 50—60°, and melts at 228—229°; 
the corresponding silver salt crystallises from hot water, in which it 
is only slightly soluble, in microscopic needles; the free acid is 
obtained by the action of hydrogen sulphide on a solution of the 
silver salt, and, on evaporating its aqueous solution, first forms 
hydrogen ammonium cinchomeronate, which decomposes into cin- 
chomeronic acid and ammonia. 


Cinchomeronimide, C;NHi<(>NH, is obtained by heating the 


ammonium salt of cinchomeronamic acid at 120°, in an air-bath, 
or by heating neutral ammonium cinchomeronate. It melts at 
229—230°, sublimes readily, forming dendritic masses of long needles, 
and crystallises from alcohol in felted masses of microscopic needles. 
It is only slightly soluble in ether and chloroform, but dissolves 
readily in water, with partial decomposition, forming cinchomeron- 
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amic acid, hydrogen ammonium cinchomeronate, and free cincho- 
meronic acid, and yields a sodium-derivative when treated with 
sodium ethylate. 

Cinchomerondianilide, C;NH;(CO-NHPh),, is obtained by gradually 
dissolving cinchomeronic acid in four times its weight of aniline; 
on crystallisation from dilute alcohol, it forms small, pale-yellow 
needles melting at 199—206°. It is insoluble in water, but dissolves 
readily in benzene and chloroform, with difficulty in ether and in 
water containing hydrochloric acid. When heated above its melting 
point, aniline escapes with formation of cinchomeronphenylimide, 


O.NH.<69>NPh, a substance which crystallises in long, yellow 


needles, melts at 212—215°5°, is very soluble in hot alcohol, benzene, 
and chloroform, scarcely soluble in hot water, cold alcohol, and ether, 
and insoluble in dilute hydrochloric acid and aqueous potash. 
Cinchomeronic acid dissolves readily in boiling phenylhydrazine, 
yielding a diphenylhydrazine compond, C;NH;(CON,H.Ph),, which 
forms yellow, crystalline flocks, soluble in dilute acids and alkalis, 
and crystallising from alcohol in masses of slender needles. When 
heated, it loses a molecule of phenylhydrazine with formation of 
a monophenylhydrazine compound, which melts at above 260°, sub- 
limes readily, is sparingly soluble in water, ether, benzene, and 
chloroform, dissolves readily in alcohol and dilute acids and alkalis, 


and has the constitution Pi 


NPh-CO CO 
hH-co> ONE» of NHPhN<og>C:NH. 
G. T. M. 


Orthoparadimethylquinoline-c-Aldehyde. By G. Panasorow, 
(Ber., 23, 1471).—Orthoparadimethylquinoline-a-aldehyde 


[(COH: N: Me, = 3:4: 2': 4'] 


is formed when orthoparadimethylquinoline-a-acrylic acid hydro- 
chloride (5 grams) is dissolved in sodium carbonate, the solution 
diluted with water (250 grams), covered with a layer cf benzene 
(125 grams), cooled to 0°, and a solution of potassium permanganate 
(5 grams) gradually added with constant shaking; the yield is 10 per 
cent. of the theoretical. It crystallises from light petroleum in 
yellowish plates, melts at 107°, and is readily soluble in alcohol, ether, 
and acids, but only sparingly in water and light petroleum. 


F. 8S. K. 


Polymerisation of Nitriles: Cyanalkines (Metadiazines). By 
R. Scuwarze (J. pr. Chem. [2], 42, 1—18 ; compare Abstr., 1889, 114, 
360, 577, 683, 685).—When sodium ethoxide (1 mol.) and ethyl cyanide 
(3 mols.) are heated together at 130° for 83—4 hours, amidomethyl- 
diethylmetadiazine (cyanethine) is obtained, the yield being about 
66 per cent. In the same way, amidodimethylmetadiazine (cyano- 
methine) is obtained from methyl cyanide and sodium ethoxide ; in 
this case the yield is 35 per cent. When isopropyl cyanide (3 mols.) 
and sodium ethoxide were heated together at 160—170°, the mass 
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became solid, and an aninvestigated nitrogenous substance was 
obtained, but no cyanalkine was formed. When propyl cyanide 
(15 grams) and sodium ethoxide (7 grams) are heated together at 
170°, amidomethyldipropylmetadiazine (cyanopropine, Abstr., 1888, 
800 ; 1889, 684) is obtained. 

Amidodimethylmetadiazine is also formed (62 per cent.) when 
sodium methoxide (5°5 grams) and methyl cyanide (15 grams) are 
heated together at 130°, and amidomethyldiethyIlmetadiazine when 
sodium methoxide and ethyl cyanide are similarly treated at 160° 
Sodium isobutoxide (7 grams) and ethyl cyanide (12 grams), heated 
together at 190°, yielded amidomethyldiethylmetadiazine (21 per cent.) 
and an isomeride of the same; this was a colourless oil, which had a 
characteristic odour, and solidified after a time; the platinochloride 
from this oil crystallised in yellowish-red needles. No change occurred 
when sodium phenoxide and ethyl cyanide were heated together. 

Amidomethyldiphenylmetadiazine (Abstr., 1889, 578; this vol., 
p- 68) is obtained when sodium ethoxide (4 grams), ethyl cyanide 
(48 grams), and phenyl cyanide (9 grams) are heated together at 
180°. The same substance is produced when sodium, ethyl cyanide, 
and phenyl! cyanide (equal mols.) are mixed together in areflux appa- 
ratus; the hydrochloride, sulphate, two chromates (Cy,H,sN3)2,H,Cr,0, 
and (CyHi;N3)4,(H.Cr,0;);, and the platinochloride of this base have 
been obtained. 

Hydroxymethyldiphenylmetadiazine has been obtained by E. v. 
Meyer (loc. cit.) ; it is formed from the amido-compound by dissolving 
the latter in glacial acetic acid, and decomposing it with nitrous acid, 
or by heating it with dilute hydrochloric acid in a sealed tube at 180° ; 
it melts at 250°, and dissolves in 1183°5 parts of absolute alcohol at 
20°. The amido-compound dissolves in 51°3 parts of absolute alcohol 
at 20°. 

Amidodipheny]metadiazine (m. p. 120—121°) can be obtained when 
methyl cyanide (8°2 grams), phenyl cyanide (20°5 grams), and sodium 
(45 grams) are mixed together in a reflux apparatus, sealed from the 
air by mercury. It yields hydroxydiphenylmetadiazine (m. p. 281°, 
this vol., p. 68; Abstr., 1889, 1008) when heated with strong hydro- 

chloric acid at 180° in a sealed tube. 

' The constitution of hydroxymethyldiphenylmetadiazine is settled 
by the fact that it can be obtained by the interaction of benzamidine 
hydrochloride, ethyl benzoylmethylacetate, and potassium hydroxide 
at 50—60°. By substituting acetamidine and propionamidine respec- 
tively for benzamidine, and allowing the reaction to go on for a 
long time, hydroxymethylphenylmethylmetadiazine (m. p. 175°5°) 
and hydroxymethylphenylethylmetadiazine (m. p. 180—181°) are 
obtained respectively. When a mixture of acetamidine and ethyl 
propionylpropionate is similarly treated with potassium hydroxide, 
hydroxymethylethylmethylmetadiazine (m. p. 167°5°, this vol., p. 68; 
Abstr., 1889, 685) is obtained ; its constitution is thereby settled. 
A. G. B. 


Anilidopropionic Acid and a-Anilidobutyric Acid. By O. 
Nastvocei (Ber., 23, 2009—2015; compare Abstr., 1889, 1012).— 


| 
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a-Acetanilidopropionic acid, NAcPh‘CHMe-COOH, is formed, together 
with the two isomeric diphenyl-ay-dimethyl-é-diketopiperazines 
previously described (loc. cit.), when «-anilidopropionic acid is heated 
with acetic anhydride at 160—180° for two hours. It crystallises 
from hot water in prisms, and from benzene in plates, melts at 143°, 
and is readily soluble in most ordinary solvents, but only sparingly 
in cold benzene, carbon bisulphide, and cold water. 

A compound which melts at 163°, and seems to have the com- 
position CoH»N,O2, is obtained, together with diphenyl-ay-diethyl- 
fé-diketopiperazine (m. p. 260°), when a-anilidobutyric acid is heated 
with acetic anhydride; it crystallises in colourless needles, and is 
readily soluble in most ordinary solvents, except ether “— or 

Isomerism of the Diphenyl-« y-dimethyl-sé-diketopiperazines. 
By O. Nastvocen (Ber., 23, 2016—2022 ; compare preceding abstract). 
—An acid (m. p. 78—80°) of the composition C,s;H»N,O3, which is 
probably anilidopropionylanilidupropionic acid, is formed, together 
with resinous products and an acid melting at 96°, when diphenyl-ay- 
dimethyl-f6-diketopiperazine (m. p. 183°5°) is heated with potash. 
lt melts at 78—80°, with partial decomposition, and is readily soluble 
in all solvents except water and light petroleum ; when heated, it is 
converted principally into the piperazine (m. p. 144—146°). Diphenyl- 
ay-dimethyl-8é-diketopiperazine (m. p. 144—146°), when treated in 
like manner, yields the same acid, melting at 78—80°. 

A crystalline acid melting above 90° is obtained when the fractions 
of low melting point, obtained in separating the two isomeric diphenyl- 
dimethyldiketopiperazines (Abstr., 1889, 1012), are boiled with 

tash; when this acid, or the acid melting at 96° (see above) is 
heated at 120°, it is converted into a third isomeric diphenyldimethyl- 
diketopiperazine, which crystallises from dilute alcohol in prisms, 
and melts at 172—173°. ¥. 8. K. 


Diphenyl-«y-diethyl-8é-diketopiperazines. By QO. Nastvocer 
(Ber., 23, 2022—2025).—Diphenyldiethyldiketopiperazine (m. p. 
145°) is formed when diphenyl-ay-diethyl-86-diketopiperazine (m. p. 
260°; compare Abstr., 1889, 1012) is boiled with alcoholic potash, 
and the mixture of acids thus obtained heated at 120°. It crystal- 
lises from dilute alcohol in long, colourless needles, melts at 145°, and 
is readily soluble in most ordinary solvents, but only moderately 
in hot light petroleum and hot ether, and very sparingly in hot 
water ; when heated for a short time with alcoholic potash, it is recon- 
verted into the isomeride (m. p. 260°). F. 8S. K. 


Diphenylketopiperazine and Diphenyl-«f-diketopiperazine. 
By C. A. Biscnorr and O. Nastvogen (Ber., 23, 2026—2030).— 
clnilidoethylenephenylamidoacetic acid, 

NHPh:CH,CH,-NPh:CH-COOH, 
is formed when diphenylketopiperazine (Abstr., 1859, 1009) is 


boiled with alcoholic potash; it crystallises from a mixture of ether 
and light petroleum in colourless prisms, melts at 116° with decom- 
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position, and is reconverted into the piperazine by boiling alcohol, 
hot water, or cold dilute acids. 

Diphenylnitrosoketopiperazine, C,sH,;N;0>, is obtained when dipheny]- 
ketopiperazine is treated with sodium nitrite in glacial acetic acid 
solution ; it is a yellow, amorphous powder, decomposes at 220—235°, 
and is readily soluble in glacial acetic acid, chloroform, aniline, and 
nitrobenzene, but only sparingly in benzene, xylene, and acetone, and 
insoluble in ether, alcohol, and light petroleum. 

When diphenylketopiperazine is oxidised with chromic acid in cold 
glacial acetic acid solution, it is converted into diphenyl-«f-diketo- 
piperazine (Abstr., 1889, 1015); this diketo-derivative, on oxida- 
tion with chromic acid in acetic anhydride solution, is converted into 
tetraketopiperazine, and when treated with nitrous acid in concen- 
trated sulphuric acid solution, it yields a yellow, crystalline compound, 
of the composition C,,H,N,O,, which melts at 290°, and does not give 
Liebermann’s reaction. Boiling potash decomposes diphenyl-«f- 
diketopiperazine into ethylenediphenyldiamine and oxalic acid. 

Diparethoxydiphenyldiketopiperazine, 


CH,-CH, 
CH, ‘CO 


prepared by heating ethylenediethoxydiphenyldiamine with chloracetic 
acid and sodium acetate at 140—150°, separates from alcoholic ether 
in almost colourless crystals, melts at 162°, and is readily soluble in 
hot benzene and hot alcohol, but only sparingly in ether. -a8 


Action of Chloracetic Acid and Oxalic Acid on Ethylene- 
orthoditolyldiamine. By C. A. Biscnorr and O. Nastvocet (Ber., 
23, 2031—2035).—A ditolylpiperazine, melting at 153°5—154°5°, is 
obtained when ethyleneorthoditolyldiamine is heated with chloracetic 
acid and sodium acetate. It crystallises in slender needles, and is 
isomeric with the compound obtained from orthotoluidine and ethylene 
bromide (compare Bischoff, Abstr., 1889, 1010). 

A colourless, crystalline compound, which has the composition of a 
dichloracetylditolyldiamidoethane, 


CH,Cl-CO-N(C,H,Me)-CH,-CH,"N(C,H,Me)-CO-CH,Cl, 


is formed, when chloracetic chloride is added to a benzene solution of 
ethyleneditolyldiamine; it melts at 211—212°, and is readily soluble 
— but only sparingly in cold water, and almost insoluble in 
ether. 

Glycollic acid orthotoluidide, C,H,Me‘NH-CO-CH,OH, is obtained 
when the preceding compound is heated with orthotoluidine and 
sodium acetate; it separates from alcohol in colourless crystals melt- 
ing at 188—189°. When diorthotclyl-«8-diketopiperazine is boiled 
with alcoholic potash, it is converted into a crystalline acid, which 
melts at about 100° with decomposition, and is very unstable, being 
reconverted into the diketopiperazine when it is kept over sulphuric 
acid; its barium salt, (C,,HiN,0;)2Ba, crystallises with 10 mols. H,0. 

‘ F. 8S. K. 

VOL, LYIII. 4% 
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Action of Chloracetic Acid and Oxalic Acid on Ethylenepara- 
ditolyl- and Ethylene-c-dinaphthyl-diamine. By C. A. Biscuorr 
and O. Nastvocet (Ber., 23, 2035—2040).—Diparatolylketopiper- 
azine (Abstr., 1890, 1009) is gradually decomposed by boiling alcoholic 
potash yielding an unstable acid, which is readily reconverted into the 
ketopiperazine; the bariwm salt: of this acid has the composition 
(C,sH»N,O,).Ba + 4H,O. When diparatolylketopiperazine is treated 
with sodium nitrite in glacial acetic acid solution, it yields small 
quantities of a reddish, crystalline compound, which melts at 
171—174*, and gives Liebermann’s reaction, but the principal pro- 
duct is diparatolyl-aB-diketopiperazine, C,\sH,sN,0,. The last-named 
compound can also be obtained by oxidising diparatolylketopiperazine 
with chromic acid in glacial acetic acid solution; it crystallises from 
hot alcohol in colourless plates, melts at 263°, and is readily soluble in 
aniline, glacial acetic acid, acetone, chloroform, alcohol, concentrated 
nitric acid, and hydrochloric acid, but only sparingly in xylene, 
carbon bisulphide, ether, and hot water, and insoluble in cold water 
and light petroleum. On oxidation with chromic acid in acetic 
anhydride solution, it seems to be converted into diparatolyltetraketo- 
piperazine, and when boiled with alcoholic potash, it is converted into 
ethyleneditolyldiamine, oxalic acid, and an acid which seems to have 
the constitution CsH,Me-NH-CH,-CH,-N(C,H,Me)-CO-COOH. This 
acid decomposes at 135°, but does not melt completely uutil the tem- 
perature rises to 197°, and its salts are not easily obtained in crystals ; 
when boiled with glacial acetic acid, it is reconverted into diparatolyl- 
diketopiperazine. 

A green, crystalline substance, which seems to be ethylenedinaphthyl- 
diamine hydrochloride, C2H»N,,HCl, is obtained when ethylene-a- 
dinaphthyldiamine is heated at 165° for half an hour with chloracetic 
avid and sodium acetate; it melts at 221—223°, and is readily soluble 
in glacial acetic acid and aniline, but only sparingly in most other 
solvents. . &. K. 


Action of Acetic Anhydride on the Anilides, Toluidides, and 
Naphthalides of Malic Acid. By C, A. Biscnorr and O. Nastvo- 
GEL (Ber. 23, 2040—2047).—A colourless, crystalline compound of 
the composition C,,H»N,Q, is formed when malic dianilide 
(m. p. 197°, not 175° as stated by Arppe, Annalen, 96, 106) is heated 
with acetic anhydride at 145—150° ; it softens at 290°, melts at 300° 
with decomposition, and is only sparingly soluble in hot alcohol, but 
more readily in glacial acetic acid and concentrated sulphuric acid. 
It is possibly a mixture of two geometrically isomeric anilides of the 
acid described below. 

Diphenyl-ay-diketopiperazine-Bé-homocarboaylic acid, 


COOH-CHyCH<)) 9S cH-CH.COOH, 


is obtained, together with aniline and small quantities of a substance 
of low melting point, when the preceding compound is boiled with 
alcoholic potash; it separates from hot water in crystals, melts at 
226—228°, and is readily soluble in alcohol, ether, glacial acetic acid, 
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and acetone, but only sparingly in benzene, chloroform, and light 
petroleum. 

Malic acid orthotoluidide, C;H,Me-NH:CO*CH(OH)-CH,-COOH, is 
obtained when malic acid (1 mol.) is heated at 140—150° with ortho- 
toluidine (2 mols.) ; it crystallises from alcehol in coloarless needles, 
melts at 178°, and is soluble in hot water, but only sparingly in 
ether. 

Orthotoluidine malate, C;H,N,C,H,O;, is formed when the base is 
treated with malic acid in ethereal solution; it melts. at 122—125°, 
and is soluble in water, alcohol, benzene, xylene, and acetone; when 
heated with acetic anhydride at 130—140°, it yields. malic acid and 
acetotoluidide. 

Malic diorthotolwidide,C,;H,Me-NH-CO:CH(OH)-CH,-CO-NH-C,H,Me, 
is obtained, together with malie toluidide (see below), when orthotolu- 
idine is melted with malic acid (1 mol.) ; it crystallises from alcohol 
in colourless plates, melts at 180°5—181°5°, and. is readily soluble in 
alcohol, acetone, and glacial acetic acid, but only sparingly in chloro- 
form, light petroleum, and ether; its solutions give an orange-red 
coloration with ferric coc H,)-00 

. “7° jat7 P 

Malic orthotoluidide, CO< CH(OH) Ou,’ separates from a mixture 


of benzene and ether in crystals, melts at 114°5—116°, and is soluble 
in most ordinary solvents, but only sparingly in ether and light 
petroleum ; its solutions give an orange-red coloration with ferric 
chloride. 

Malic diparatoluidide, C,,H»N,03, prepared by heating paratoluidine 
with malic acid at 150—160°, crystallises from. glacial acetic acid, 
melts at 205—208°, and is only sparingly. soluble in benzene, acetone, 
and xylene, very sparingly in alcohol and ether, and insoluble in water, 
alkalis, chloroform, and light petroleum. 

Fumaric diparatoluidide, C,,H:gN,O., is formed when the preceding 
compound is heated with acetic anhydride at 160°. It crystallises in 
needles, turns brown at 289—292°, does not melt below 360°, and is 
insoluble in almost all ordinary solvents; when boiled with alcoholic 
potash, it yields fumaric acid. 

Malic a-dinaphthalide, C4H»N,0;, prepared by heating malic acid 
(1 mol.) with a-naphthylamine (2 mols.) at 150—160°, separates 
from alcohol in crystals, melts at 2U5° and is readily soluble in glacial 
acetic acid, chloroform, benzene, aniline and ethylene bromide, but 
only sparingly in alcohol and insoluble in water, ether, alkalis, and 
acids; when heated with acetic anhydride, it yields a crystalline 
substance melting at 223—224°, which seems to be the acetyl-deriva- 
tive, CosH2N2O,. 

Malic B-dinaphthalide, C4H»N,0;, is formed, together with malic 
8-naphthalide, when malic acid is heated with B-naphthylamine ; 
separates from aniline in crystals, melts at 260—263° with decompo- 
sition, and is almost insoluble in all ordinary solvents except aniline. 


Malic B-naphthalide, O06 ee ae , Separates from hot water - 
2 


F. S. K. 
4712 


and alcohol in crystals, and melts at 193°. 
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Attempts to prepare Aromatic Tetra- and Tri-ketopiper- 
azines. By C. A. Biscuorr and O. Nastvocet (Ber., 23, 2051—2055). 
—The author’s attempts to synthesise diphenyltetra- and diphenyltri- 
ketopiperazine were unsuccessful. Isoamyl oxanilate, prepared by 
treating isoamyl chloroxalate with aniline in ethereal solution, is 
decomposed on heating into oxanilide and isoamyl oxalate; when 
saturated with hydrogen chloride in the cold and then distilled, it 
yields oxanilide, carbonic anhydride, carbonic oxide, and isoamyl 
chloride. 

When ethyl phenyloxamate is distilled, it is decomposed into 
alcohol, carbonic anhydride, carbonic oxide, oxanilide, and phenyl- 
carbylamine ; when treated with sodium ethoxide, it yields sodium 
oxanilate. 

Diphenyl-ay-diketopiperazine and oxanilide are formed when 
phenylamidacetanilide is heated with oxalic acid at 140—145°, but 
the two compounds cannot easily be separated. 

Monophenyloxamide (m. p. 224°) and chloracetanilide (m. p. 134°5°) 
are formed when chloracetamide is heated with oxanilide at 230°; 
the two products can be separated by treatment with light petroleum, 
in which chloracetanilide is readily soluble. F. S. K. 


Attempts to prepare Closed Chains containing two Nitrogen- 
atoms and two, three, and six Carbon-atoms. By C. A. 
Biscuorr and O. Nastvocen (Ber., 23, 2055—2060).—Methylene 
iodide and aniline react at 105—110° yielding a vitreous product 
which seems to consist of a mixture of the two compounds 


CH,(NHPh), and NPh<GH?>NPh. 
2 


Trimethylene bromide and aniline, in presence of sodium carb- 
onate, combine together at 140° yielding a grey powder, the hydro- 
chloride of which separates from hot alcohol in crystals, and melts at 
221—224”. 

Diphenylpiperazine (m. p. 163°) and aniline are obtained when 
ethylenediphenyldiamine is heated with succinic acid at 175—180°; 
when succinic anhydride is employed in place of the acid, diphenyl- 
piperazine and a new crystalline acid are formed. This acid seems to 
have the constitution NHPh-CH,-CH,-NPh-CO-CH,°CH,-COOH ; it 
melts at 76—80° with decomposition, and forms a sparingly soluble 
barium salt. 

Ethenyldiphenylamidine (m. p. 132°) is formed, together with 
some compounds which contain chlorine, when carbonyl chloride is 
passed into phenylamidacetanilide heated at 140°. F. S. K. 


Derivatives of 1-Phenylpyrazole. By L. Batsiano (Ber., 23, 
1448—1453).—Phenylpyrazoledicarboaylic acid (1, 3, 5) is obtained 
when phenyldimethylpyrazole, prepared by treating acetylacetone 
with phenylhydrazine, is oxidised with an alkaline solution of potas- 
sium permanganate. It crystallises from alcohol in small, colourless 
plates, melts at 255—256° with decomposition, and is only very 
sparingly soluble in chloroform, benzene, warm light petroleum, and 
cold water, but more readily in ether and hot water. The am- 


ORGANIC OHEMISTRY. 1165 


monium salt, C;N,HPh(COONH,)., crystallises in plates, melts at 
210—212° with decomposition, and is very readily soluble in water. 
Thelead salt, C,N,HPh(COO),Pb, and thesilver salt, C,N,HPh(COOAg),, 
are crystalline and almost insoluble in water. The barium salt is 
deliquescent. 

Phenylbromopyrazoledicarboaxylic acid (1, 4, 3, 5) prepared by treat- 
ing the preceding compound with bromine (1 mol.) in cold glacial 
acetic acid solution, separates from hot dilute acetic acid in colourless, 
nodular crystals, melts at 244° with decomposition, and is only 
sparingly soluble in hot water, but more readily in warm alcohol and 
glacial acetic acid. The ammonium salt, C;N,BrPh(COONH,),, 
crystallises in needles and melts at 190—192° with decomposition. 
The lead salt, C5N,BrPh(COO),Pb, is almost insoluble in boiling water. 
The silver salt is precipitated in a gelatinous condition, but becomes 
crystalline on boiling. The barium salt is deliquescent. When 
phenylbromopyrazoledicarboxylic acid is heated at 240—250°, it is con- 
verted into phenylbromopyrazole (1, 4), melting at 81°, identical with 
the bromo-derivative obtained by brominating 1-phenylpyrazole 
(this vol., 797). 

Phenyldimethylbromopyrazole (1, 3, 5, 4) is formed when phenyl- 
dimethylpyrazole (1, 3, 5) is treated with bromine in glacial acetic 
acid solution. It is a yellow, pleasant smelling liquid, soluble in 
alcohol but insoluble in, and heavier than, water ; when oxidised with 
potassium permanganate in alkaline solution, it is converted into 


phenylbromopyrazoledicarboxylic acid (m. p. 244°). F. 8. K. 


Diazothiazoles and their Decompositions. By A. Hanrzscu 
(Ber., 23, 1436—1478). The hydrste of ethyl diazomethylthiazole- 
carboxylate can be isolated in a solid condition by treating ethyl 
amidomethylthiazolecarboxylate in a suitable manner. This hydrate 


has probably the constitution sai -N-OH ; the hydr- 
- 


oxyl-group in this compound can be easily displaced by a halogen- 
atom. Analogous halogen-derivatives can be obtained in like manner 
from amidothiazole, and the compounds thus produced can be easily 
converted into thiazoles by reducing agents, and into hydroxy-thiazoles 
by treatment with alkalis. 

When ethyl] diazomethylthiazolecarboxylate is treated with alcohol, 
nitrous acid is eliminated, and a peculiar azimido-derivative is 
formed. 

A full account of these experiments will be published in the 
Annalen. F. §. K. 


Oxidation of Phenylmethyltriazolecarboxylic Acid. By J. A. 
Buapin (Ber., 23, 1810—1815).—When the above acid is heated for 
several days on the water-bath with alkaline permanganate, the ring 
is not broken down, but the side chain is oxidised, and phenyltriazole- 


C(COOH):N . , 
N:C(COOH) >NPh is formed, and may be obtained 


dicarborylic acid, 
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as a white, amorphous mass by cautiously adding hydrochloric acid 
and cooling the solution. 

But if the solution is not kept cool, this compound rapidly loses 
carbonic anhydride, and phenyltriazolecarboaylic acid, C,N;HPh-COOH, 
is obtained. This crystallises from water in brilliant plates which 
melt with decomposition at 184°, probably forming phenyltriazol. It 
dissolves easily in alcohol and acetic acid, sparingly in water, and 
hardly at all in benzene. The position of the carboxyl-group is not 

et determined. The alkali salts are very soluble. The silver salt, 
C,H,.N,0,Ag + 14H,0, forms a sparingly soluble, white, amorphous 
precipitate, easily convertible into fine needles. The copper salt, 
(C,H,N,0,).Cu, is a blue, insoluble, crystalline precipitate. The hydro- 
chloride,C,H,N;Q.,HCl, formssmall plates. The methyl salt,C,H,MeN;0., 
erystallises in small, colourless prisms melting at 116°5--117°, and 
soluble in alcohol and ether. The ethyl salt, C,H,EtN,O., forms 
colourless prisms melting at 72°, very soluble in alcohol, ether, and 
benzole, but not in light petroleum. The amide, 


Ph:C,.N,H’CONH, + 3H,0, 
forms asbestos-like needles melting at 194°, and dissolving in water 
and alcohol. C. F. B. 


Ethoxycaffeine. By H. Tuoms (Chem. Centr., 1890, i, 865; from 
Pharm. Centralhalle, 31, 207—208).—Ethoxycaffcine is prepared by 
dissolving bromocaffeine in alcohol, introducing the necessary 
amount of sodium, and then boiling. It dissolves less readily in 
water than caffeine, is readily soluble in hot alcohol, and melts at 
138—138°5°. When boiled with hydrochloric acid, the ethyl-group 
is eliminated; by evaporating with chlorine, amalic acid is formed, 
which dissolves in ammonia with red colour. Ethoxycaffeine differs 
from caffeine in its behaviour towards alkalis; sodium or potassium 
hydroxide does not precipitate caffeine, even when the solution is 
1 gram in 10 grams of water, whilst ethexycaffeine is precipitated, 
although not quantitatively. For the identification of ethoxycaffeine, 
the murexide test, its behaviour towards aqueous potash, and the 
met C(ORt) oa. The author ascribes to it the formula 

NMe:C(OEt):C -NMe 
| . 
CO<yMe naa J. W. L. 


Quinine, Cinchonidine, and their Isomerides. By O. HeEsss 
(Annalen, 258, 133—144).—Anhydrous quinine (quinine anhydride) 
which the author proposes to name “ homoguinine,” melts at 
174°4—175° ; the substance obtained by crystallising the trihydrate 
from alcohol or ether, and drying first in a desiccator and then at 
120°, melts at 171:2—172°; the powder obtained by heating the 
compound C»H,,N,0.,C,H, at 120° melts at 171°6—172°. 

Cinchonidine melts at 202°4°, hémocinchonidine at 207°6°; the 
latter can be converted into the former by treatment with warm 
25 per cent. sulphuric acid. 

The melting points given above were very carefully determined in 
Roth’s apparatus. F. 8. K. 


 - J 2 oo el i 
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Conversion of Tropidine into Tropine. By A. Lapensure 
( Ber., 23, 1780—1781).—When tropidine is treated with hydrobromic 
acid, a small quantity of a base is obtained which is not volatile with 
steam, and may thus be separated from tropidine. When distilled, it 
was found not to boil ata constant temperature ; the distillate seemed 
still to contain bromine, which was removed by treatment with silver 
oxide. In this way a strong base was obtained, which, when treated 
with tropaic acid and hydrochloric acid, yielded asubstance that reacted 
like atropine; the base was thus probably either tropine or meta- 
tropine. 

The author still adheres to the formula NMe:C,H,CH,CH,OH, 
but thinks it may possibly belong to metatropine, whilst tropine itself 
has the formula NMe:C,H,,CHMe:OH. C. F. B. 


Alkyl-hydrastines and their Derivatives. By E. and F. 
Scamipt (Arch. Pharm. [3], 28, 221—257).—The hydrastine employed 
was freed from its yellow colour by crystallisation from alcohol. 
Hydrastine methiodide, C,,H.,NO,,Mel, formed by heating hydrastine 
with methyl iodide is obtained in tufts of prismatic or needle- 
shaped crystals, slightly soluble in water, more easily in alcohol. 
These crystals are anhydrous, sinter about 197°, and melt at 
202° to 205°. By treating the aqueous solution with excess of silver 
chloride, hydrastine methochloride was produced, but could not be 
obtained in a crystalline state. The corresponding aurochloride, 
C.,H,,NO,.,MeCl,AuCl,, was then formed by precipitation, and on re- 
crystallisation from an acidified aqueous solution, appeared as fine, 
yellowish-red, anhydrous needles, melting at 183° to 184°. The platino- 
chloride, also anhydrous, could only be obtained as an amorphous, 
yellow precipitate melting at 204° to 205°. Hydrastine methylammo- 
nium hydrowide, C.,H.,NO,MeOH + H,O, is obtained by treating an 
aqueous solution of hydrastine methiodide with moist silver oxide. 
The compact, yellowish crystals become colourless when recrystallised 
from an aqueous solution, and melt at 214° to 215°. The compound 
when dissolved in boiling water, or heated at 100°, is converted into 
methylhydrastine hydroxide. 

Methylhydrastine, Cx, HaMeNO,, is obtained on treating a hot aqueous 
solution of hydrastine methiodide with normal potash. It is easily 
soluble in alcohol, ethyl acetate, and methyl alcohol, with splendid green 
fluorescence. Recrystallised from alcohol, it forms yellow needles show- 
ing green fluorescence, whilst the ethyl acetate solution yields beautiful, 
lustrous, compact, yellow needles, which are anhydrous and melt at 156° 
to 157°. Methylhydrastine platinochloride, (C2,H»MeNO,)2,H,PtClh + 
2H,0, is obtained as a yellow, flocculent precipitate, which melts at 
199° to 200°. The water found was a little higher than is indicated 
by the formula. The aurochloride, (C,,H2»MeNO,),,HAuCl, formed 
as a dirty-yellow, flocculent precipitate, recrystallised from dilute 
acidified alcohol as brownish-red needles melting at 205° to 206°. 
Methylhydrastine hydrogen sulphate, CxH»MeNO,,H,SO,, occurs as a 
yellow, crystalline powder, when the base is dissolved in absolute 
alcohol and sulphuric acid diluted with alcohol is added. The normal 
sulphate, (C.,H,»MeNO,).,H,SO,, is formed when the base is dissolved 
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in the least possible amount of dilute sulphuric acid. On evaporating 
the solution to dryness and crystallising from hot alcohol, beautiful, 
yellow lamingw are obtained which in alcohol show a fine, green 
fluorescence. Methylhydrastine hydrochloride, CxH.»MeNO,HCl + 
H,0, is obtained, like the sulphate, as slender, yellow needles, easily 
soluble in water, somewhat difficultly soluble in alcohol with green 
fluorescence, melting at 233° to 234°. The corresponding nitrate, 
C»H»MeNO,,HNO;, was similarly obtained. The salts of methyl- 
hydrastine are yellow, and their solutions are strongly fluorescent, 
whilst hydrastine salts as described by Kerstein (this vol., p. 
648—649) are colourless, and exhibit little or no fluorescence. Methyl- 
hydrastine methiodide, C.,Ha»MeNO,,Mel, results from the action of 
methyl iodide on the base. Recrystallised from dilute alcohol, it 
forms well-shaped, greenish-yellow, prismatic crystals melting at 250° 
to 251°. From this reaction it is inferred that methylhydrastine, 
like hydrastine, is a tertiary base. Methylhydrastine is partially 
oxidised by sulphuric acid and manganese dioxide, only hemipinic acid 
and a volatile base being detected among the products. Oxidation 
with nitric acid is also somewhat incomplete; the chief product is 
again hemipinic acid with probably dimethylamine, carbonic an- 
hydride, and oxalic acid. Methylhydrastine methiodide, when acted 
on by potassium hydrate, yields trimethylamine and a non-nitrogenous 
compound, CHO; which occurs as small, colourless, four-sided 
plates melting at 168° to 169°. This compound, when oxidised by 
potassium permanganate, yields hemipinic acid and an acid which has 
not yet been fully examined. 

Methylhydrastine alcoholate, C.,H»MeNO,,EtOH, is obtained in 
minute, light-yellow crystals, when methylhydrastine is dissolved 
in alcohol, water added until turbidity appears, the precipitate re- 
dissolved by heating, and the solution finally allowed to cool. The 
crystals melt at 95° to 96°, so that the compound analysed was only 
dried at 90°. Their aqueous and alcoholic solutions exhibit only a 
relatively slight fluorescence. The platinochloride, 


[C.,H.»MeNO,, EtOH }., H,PtCk, 


is obtained as a light-yellow powder melting at 163° to 164°. When 
methylhydrastine alcoholate is dissolved in as little alcohol as possible, 
and excess of nitric acid is added, a little methylhydrastine nitrate (?) 
separates as a yellow, crystalline powder; on adding ether to the 
filtrate, almost colourless, needle-shaped crystals of methylhydrastine 
alcoholate nitrate, C.,.H.»MeNO,,EtOH,HNO,, gradually form, which 
melt at 145° to 146°. Corresponding hydrochlorides and sulphates 
were obtained. The alcoholate, heated with sulphuric or hydrochloric 
acid, is decomposed yielding the salt of methylhydrastine. The 
mother liquor from methylhydrastine alcoholate completely loses its 
green fluorescence on evaporation, and yields drasy groups of small, 
brownish crystals on cooling, which become colourless when recrystal- 
lised from dilute alcohol. Methylhydrastine hydroxide, C»}H»MeNO; 
+ 2H,0, thus formed melts at 151° to 152°, and dissolves in alcohol 
without fluorescence. Of the three mols. H,O contained in this base, 
one enters directly into the molecule; the other two are combined as 
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water of crystallisation. The production of this compound from 
hydrastine methylammonium hydroxide has already been mentioned ; 
the same product is obtained by dissolving methylhydrastine in boil- 
ing water and allowing the solution to cool. The hydroxide eva- 
porated with sulphuric or hydrochloric acid gives a salt of methyl- 
hydrastine. Methylhydrastine hydrowide platinochloride, 


(C.,H.,MeNO,),.,H2PtCl,, 


is obtained by dissolving the hydroxide in acidified water and pre- 
cipitating in the cold with platinic chloride. The yellow, amorphous 
flocks become crystalline after a time. The yellow, crystalline powder 
melts at 208°. Methylhydrastine hydroxide hydrochloride, 


C.,H»MeNO,,HCl, 


is prepared by dissolving the base in absolute alcohol, adding excess of 
fuming hydrochloric acid, and then ether ; on dissolving it in alcohol 
and reprecipitating by ether, small, colourless needles are obtained 
which melt at 182° to 183°. A corresponding sulphate can be similarly 
prepared, and other salts of the same base. Methyl iodide produces 
a greenish, resinous mass with the base ; the chloride, formed by dis- 
solving this compound in alcohol and treating with silver chloride, is 
a similar resinous mass. The chloride dissolved in water and pre- 
vipitated with platinum chloride gives a yellow, flocculent platino- 
chloride, [C,,H.2MeNO,,MeCl],PtC\,. This composition confirms the 
supposition that 1 mol. of water in the base is more intimately com- 
bined than the other two. Lthylhydrastine hydroxide, C,,H»KtNO, 
+ 2H,0, prepared from ethylhydrastine, like the corresponding 
methyl compound, forms colourless needles which, heated in a capil- 
lary tube, melt at 130°, but solidify to a yellow mass at a somewhat 
higher temperature, and then melt again at 206—207°. As in the 
case of the methyl compound, 2 of the 3 mols. of water contained in 
the ethyl hydroxide are easily removed over sulphuric acid, whilst 
the third mol. is more intimately combined—as the composition of 
the platinochloride also shows. By evaporation with dilute mineral 
acids, the colourless ethylhydrastine hydroxide becomes converted 
into the yellow, strongly fluorescent hydrastine salt. Ethylhydras- 
tine hydroxide platinochloride, [C,H,.KtNO,]2,H,PtCl + 4H,O, was 
obtained as a yellow, flocculent precipitate which melts at 137° to 
138°. Owing to the close relationship existing between hydrastine 
and narcotine, the former containing two methyl-groups, and the 
latter three similar groups, it is probable that narcotine, or one of 
its isomerides, may be prepared from hydrastine. This investigation 
is still in progress. d. Ze 


Lobeline. By H. Pascaxis and A. Smita (Monatsh., 11, 181—132). 
—In order to extract the alkaloid from Lobelia inflata, the plant was 
exhausted with dilute acetic acid, and the filtered extract made 
alkaline and exhausted with ether. On evaporating the ethereal 
solution, the alkaloid remained as a viscid, honey-yellow mass 
having an odour resembling that of honey and tobacco. The alkaloid 
was purified by dissolving it in ether, shaking the ether with an 
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excess of water containing hydrochloric acid, treating this with an 
alkali, and again exhausting with ether. After repeating this process 
three times, the ethereal solution was dried with potash, and the ether 
distilled off in an atmosphere of hydrogen. 

When lobeline (1 gram) is suspended in a solution of 10 per cent. 
potash (300—400 c.c.) and treated with 4 per cent. potassium per- 
manganate, added in small quantities, until the greenish colour of the 
solution only disappears after remaining some time, benzoic acid is 


formed. G. T. M. 


Ptomaines. By O. pe Conincx (Compt. rend., 110, 1339—1341). 
—The ptomaine CyH,,N (Abstr., 1888, 730) is a yellowish, viscous 
liquid with an agreeable odour; it is heavier than, and only slightly 
soluble in water, but dissolves readily in ether, absolute alcohol, acetone, 
and light petroleum. After being dried over fused potash, it boils at 
about 230° with partial decomposition. It oxidises rapidly in presence 
of oxygen or air, becomes brown, and forms a thick resin soluble in 
acids. The hydrochloride is obtained by saturating the base with 
hydrochloric acid and concentrating rapidly ina vacuum. It forms 
yellowish needles which are highly deliquescent and very soluble in 
water. In presence of a very small quantity of air, the crystals 
acquire a rose colour, and with larger quantities of air they become 
brown and form a resinous product identical with that obtained by 
direct oxidation of the base. The platinochloride is a deep-red solid 
insoluble in cold water, very soluble in warm water, and decomposed 
by boiling water. It is permanent in dry air, but in moist air loses 
hydrogen chloride, and is partially oxidised. C. H. B. 


Physiological Chemistry. 


Respiration in the Horse during Rest and Work. By N. 
Zuniz and C. Lenmann (J. Physiol., 11, 396—398).—The authors 
defend their method of experimentation recently criticised by F. 
Smith (this vol., p. 392), and in turn pass unfavourable remarks on 
the methods adopted by Smith. According to them the chief fallacies 
of Smith’s method consist in using a mask of too great capacity, and 
in determining the amount of gaseous interchange immediately after 
instead of during work. Their own values are in general far greater 
than those of Smith’s, and they compare the two sets of results in 
the following table :— 
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Litres per minute. 


Air co, O, 
expired. | expired. | absorbed. 


B cccccccccccccccrcccece 0°534 0°772 
L and Z. Respiration 7 5 
through a mask ...... } we 1-738 
L and Z. Respiration 
through a cannula in 1-478 1-601 
the trachea .....0.+0 
0-509 0962 
4°342 4°766 
1°835 3 056 
7°516 8-093 


W. D. H. 

Absorption of Fat. By O. Minkowski (Practitioner, 45, 139— 
140; from Berlin klin. Wochensch, 1890, No. 13).— From an examina- 
tion of the feces, it was found that after extirpation of the pancreas 
the fat of the food is no longer absorbed. An exception to this was 
milk, whose fatty constituents were more or less taken up. If the 
fresh pancreas of the pig were mixed with the food, then the greater 
part of the fat was absorbed. To the view that the pancreatic 
juice breaks up fat into fatty acid and glycerol, the results lend no 
support; on the contrary, although the pancreas was altogether 
absent, the fatty matter in the feeces was for the most part found split 
up; this likewise renders untenable the theory that fat is largely 
absorbed in the form of soaps. That the action of the juice is not a 
special one upon the absorbent elements of the intestine is evident 
from the fatty matter of milk being ingested in the absence of the 
gland, and this also shows that what is important is the form in which 
the fat comes into contact with the intestinal mucous membrane. 
Milk is a fine emulsion, differing much from the saponified emulsion 
of alkaline carbonates. Bernard showed that whilst ordinary alkaline 
emulsions are destroyed by acidulation, the fat running into large 
drops, a pancreatic emulsion remains unchanged by this treatment ; 
the same property is possessed by the emulsified fat of the chyle and 
of milk. Kiihne suggested that the fat globules of a pancreatic 
emulsion possess an albuminous membrane which facilitates their 
adhesion to the protoplasm of the epithelial cells of the intestine. 
This, however, is questionable. 

The further observation was made that an action of the pancreas 
on fatty matters takes place, although there is no direct flow of the 
pancreatic secretion into the intestinal canal, provided a part of the 
pancreatic tissue capable of performing its functions remains in the 
organism. Thus, after partial extirpation of the gland, fat absorption, 
though impaired, was not altogether prevented. 

The fact is also established, that in dogs complete removal of the 
pancreas leads to diabetes ; and Hirschfeld has shown that in diabetic 
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patients the absorption of proteid and fat is much impaired. This is 
perhaps an indication that the cause of diabetes in some cases. is 
disease of the pancreas. W. D. H. 


Destruction of Glucose by Blood and Chyle. By R. Lepine 
and Barrat (Compt. rend., 110, 1314—1316).—The authors have 
made further experiments, which confirm the existence in the blood, 
and especially in the chyle, of a ferment which destroys glucose (this 
vol., p. 810). This ferment disappears in cases of acute diabetes. 
The action of the ferment is greatly accelerated by rise of tempera- 
ture, but is retarded by the presence of carbonic anhydride. The 
destructive action exerted by living tissues is much greater in 
presence of this ferment than when it is absent. All the experiments 
were made with a dog. The authors term the ferment the glycolytic 
ferment. C. H. B. 


Cattle Marrow. By K. Tuiimmen (Arch. Pharm., 228, 280—290). 
—Fresh marrow contains 7°62 per cent. water, and 0°39 to 0°48 per 
cent. membrane; its melting point varies from 37° to 46°, and 
solidifying point varies from 3U° to 38°, depending on the varying 
amounts of triolein present, which may be 43 to 62°9 per cent., as 
deduced from the iodine number for various samples. Hehner’s 
number, which gives the percentage of insoluble fixed fatty acid in 
the fat, is 93°4 for old animals, and 93 for young ones. Kottstorf’s 
saponifying process gives 191°3 alkali for young cattle, and 204°7 for 
old cattle, per 1000 of glyceride. The corresponding numbers are, 
according to Benedikt, for tallow, 196°5; olive oil, 191°8 to 203; and 
butter, 227. The amount of glycerol, calculated from the foregoing, 
is for old cattle 10°56 per cent., and for young ones 11°18. The fatty 
acids were found to consist approximately of oleic, 40 per cent.; 
stearic, 35; and palmitinic, 25. In the marrow of young cattle, the 
oleic acid amounts to 60 per cent. Volatile fatty acids are present 
in small quantity only. Medullic acid, described by Eylert as existing 
in marrow, could not be found. J. T. 


Pigments of the Peridinia. By F. Scuiirr (Chem. Centr., 1890, 
1, 767—768 ; Ber. deut. bot. Gess., 8, 9—32).—The pigment of a large 
number of sea-water Peridinia becomes separated at their death into 
two pigments, the one of which is red, soluble in water, and diffuses 
itself therein, whilst the other is yellowish-green and remains in the 
chromatophores. The former has been named “ phykopyrrin ” by the 
author, and is obtained in concentrated solution by extracting the 
Peridinia with a little water. If this brownish-red solution is treated 
with alcohol, no change is perceptible; if shaken with benzene, the 
pigment passes into the latter, but appears to suffer change thereby, 
the extract having a yellow colour. 

The extracted peridinia are next boiled with water, and eventually 
all the soluble pigment passes into solution, leaving the peridinia 
greenish-yellow coloured. The extract obtained with boiling water 
is yellowish-brown, and has not the same appearance as that 
obtained with cold water. The author names that obtained with 
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cold water a-phykopyrrin, and that obtained by boiling water 
f-phykopyrrin. Both pigments seem to have the same physical 
properties. 

If the peridinia, after extraction with cold and hot water, are 
treated with successive portions of alcohol, extracts varying in colour 
from port-wine-red to chlorophyll-green are obtained, which the 
author names peridinin- and peridinia-chlorophyllin. 

The physical properties of these several pigments are— 

(1.) Phykopyrrin, brownish-red in aqueous solution, yellow in 
alcohol, ether, benzene, carbon bisulphide, and glacial acetic acid. 
It has a strong absorption band in the red \ 65—68, corresponding 
with the chlorophyll band I, and another at \ 60—62, corresponding 
with the chlorophyll band II. Peridinin, insoluble in water, readily 
soluble in alcohol, benzene, ether, carbon bisulphide, glacial acetic 
acid, little soluble in light petroleum. Weak absorption band in the 
orange \ 64. Peridinia-chlorophyllin, insoluble in water, soluble in 
alcohol, ether, benzene, carbon bisulphide, glacial acetic acid ; little 
soluble in light petroleum. It shows a strong absorption band in the 
red, corresponding with the chlorophyll band I, and a minor band in 
the green. J. W. L. 


Pathological Effusions. By W. D. Hatirsurton (Brit. Med. 
Journ., 2, 1890, 193—196).—In this research, analyses were made of 
a number of dropsical effusions into the serous sacs. The word 
serous used in this connection is an unfortunate one, as the fluid in 
them is not serum, but very nearly resembles plasma in its compo- 
sition. The proteids present are fibrinogen, serum-globulin, and 
serum-albumin, and the analyses chiefly relate to the quantities of 
these which are present. They illustrate the following points :— 

1. That when simultaneous dropsies occur in various parts, those in 
the pleura, pericardium, and peritoneum have, so far as the amount of 
their albuminous constituents is concerned, different compositions, 
and are all much richer in proteid matter than the fluid of subcuta- 
neous cedema. This is probably due to the varying conditions of 
vascular pressure in the different situations. 

2. That in successive tappings the fluid removed from a serous sac 
remains remarkably constant in composition. 

3. That the total proteid, the yield of fibrin, and the specific 
gravity are all much higher in exudations, that is, inflammatory 
effusions, than in transudations, that is, simple effusions due to 
derangements of vascular pressure. This may be illustrated by the 
following table of average results of analyses of fluid removed from 


the pleural cavity :— 


Specific Total proteid 
gravity. per cent. 


From cases of inflammation (pleurisy) 1021 4°5903 
From cases of simple dropsy (hydro-| 1014 1°7748 
thorax) 
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4. That in cases of simple dropsy, the fluid obtained from cases of 

heart disease is richer in total proteids than in that due to liver or 

kidney disease. This may be illustrated by the following table :— 


Average percentage of proteids 
in acetic fluid. 


Cases of liver disease .......... see 1-760 
Cases of kidney disease. .............. 2-209 
Cases of heart disease ..............-- 4589 


This appears to confirm a view urged by Wooldridge (Proc. Roy. 
Soc., 45, 309), that in heart disease there is also a change in the 
blood which leads to increased exudation through the vascular walls. 

5. That the proteid quotient (that is, relation of albumin to globulin) 
varies considerably, but the variations show no fixed relation to the 
cause of the effusion. The proteid quotient of effusions varies 
directly as that of the blood (Salvioli, Du Bois Reymond’s Archiv, 
1881, 269; F. Hoffman, Arch. exp. Path. Pharm., 16, 133; Pigeand, 
Maly’s Jahresb., 16, 474), and observations are still wanting to enable 
us to state under what conditions the proteid quotient of the blood 
rises and falls. This is of some interest, for seemingly diffusion 
through living membranes differs from that through dead membranes : 
in the latter case globulin diffuses more slowly than albumin 
(Gottwalt, Zeit. physiol. Chem., 4, 423). 

6. That aqueous humour resembles the so-called serous effusion 
in its composition and reactions. 

Analyses of pericardial, hydrocele, and cedema fluids are given, but 
present no points of particular interest. Peptones and albumoses are 
absent in all these fluids, so differing from cerebro-spinal fluid, 
(Abstr., 1887, 514; 1889, 793). In those cases where a reducing 
substance is present, it appears to be sugar; this is another point in 
which serous effusions differ from cerebro-spinal fluid. 

The analysis of one specimen of ovarian fluid showed that in 
addition to the ordinary proteids, true mucin was present. Pseudo- 


mucin or paralbumin, which often occurs in ovarian fluid, was absent. 
W. D. H. 


Proteids in Urine. By D. Nort Paton (Brit. Med. Journ., 2, 
1890, 196—201).—It was Senator (Virchow’s Arch., 60,476) who first 
stated that in all cases of albuminuria both of the chief proteids of 
the blood-plasma (serum-globulin and serum-albumin) are present. 
The proteid quotient (that is, the ratio of albumin to globulin) may, 
however, vary within wide limits ; in the present observations between 
0-6 and 39. In acute nephritis, when blood is absent, the quotient is 
high. When hemoglobin is present, the globulin is of course in 
excess. As the disease becomes more chronic, the quotient sinks. 
This alteration depends probably on the condition of the patient, and 
is probably related to a similar change in the blood-plasma. Waxy 
degeneration of the kidneys cannot be distinguished from the ordi- 
nary forms of nephritis by the high proportion of serum-globulin as 
was formerly maintained by Senator; Maguire’s suggestion (Lancet, 1, 
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1886, 1062), that functional albuminuria is characterised by a high 
proportion of serum-globulin, is also incorrect. In every case the 
quotient varies much in the course of the day, the proportion of 
globulin being always highest in the night; its greatest fall is after 
breakfast, and in most cases it rises again in the evening. Milk diet, 
as observed by Lecorché and Telamon (Traité de l’ Albuminurie, Paris, 
1888), has a peculiar effect in increasing the proportion of serum- 
albumin. The amount of proteids passed appears to bear a direct 
proportion to the amount of proteids ingested, and, excluding milk 
diet, the increase of the proteids in the urine on a diet rich in those 
substances, appears to be chiefly due to an increase in the serum- 
albumin. The variation in the proportion of the albumin to the 
globulin in the urine is frequently so great that it can hardly be 
believed that it is connected with a similar change in the plasma. 
The experiments performed would, however, suggest that a high 
pressure favours the transudation of serum-albumin, whilst a low 


pressure increases the proportion of serum-globulin transuded. 
W. D. H. 


Action of Rennin and Fibrin-ferment. By A. S. Lza and W. 
L. Uicxinson (J. Physiol., 11, 307—311).—The term rennin is suggested 
in place of that of rennet-ferment. Fick (Pfliiger’s Arch., 45, 293) 
has recently stated that the mode of action of the clotting ferments 
is fundamentally different from that of the ordinary digestive 
enzymes, inasmuch as the molecules of the former do not require to 
come into close relationship with the molecules of the substance 
acted on, but that when once the change has been set up by the 
ferment in any one portion of the substance, this change is propagated 
from particle to particle without the further necessary intervention 
of the ferment. In the present experiments, measured quantities of 
milk were introduced into tubes of different sizes, and warmed to 40°. 
Rennin solution, also warmed to 40°, was then placed in the bottom 
of the tubes by means of a long pipette with capillary ending, so as to 
form a clear layer beneath the milk. The tubes were then kept at 
40°. In about 20 minutes a clot at the junction of the two fluids had 
formed ; the supernatant milk was completely fluid, and remained so 
for from five hours in the narrow tubes to seven hours in the wider 
ones. Control tubes, in which the rennin was mixed with the milk, 
showed complete coagulation in three minutes. Precisely similar 
results were obtained with fibrin-ferment solution and dilute salted 
plasma. The ultimate coagulation that occurs is explicable on the 
ground that there is a gradual dissemination of the férment by con- 
vection currents. This view is supported by the fact that the final 
clotting occurs sooner in the narrow than in the wide tubes; in the 
latter case, convection currents would not be so active. 

Milk placed in a porous battery cell, the cell being immersed in a 
beaker of rennin solution, did not clot for over 24 hours, when the 
observation was suspended. 

From these experiments the conclusion is drawn that Fick is in 
error, and that the mode of action of the clotting ferments is 
essentially similar to that of other well-characterised enzymes, as far 
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as contact between the ferment and the alterable substance is 
concerned. W. D. H. 


Influence of Salts on Clotting. By S. Rincrer and H. Sarns- 
BuRY (J. Physiol., 11, 369—383).—Previous experiments have shown 
that minute quantities of various salts of the alkalis and alkaline 
earths, such as occur normally in the blood, have very distinct actions 
on the contraction of the heart-muscle and voluntary muscle. Some 
favour, others hinder, the contraction, and the two sets of salts are 
antagonistic to one another. The formation of myosin, causing rigor 
mortis in dead muscle, is a process completely analogous to the 
formation of fibrin in dead bleod, and both are similar in many 
respects to the formation of casein in milk by the activity of rennet. 
Hermann’s view of the phenomena of muscular contraction is, that it 
is essentially the same thing as the death of a muscle, the difference 
being one of degree only. Dead muscle and contracted muscle are 
similar in electrical potential, and in the fact that they have an acid 
reaction due to sarcolactic acid. The formation of a clot of myosin 
during contraction has, however, never been proved, and in the 
present research it was thought that the question might be further 
elucidated by a study of the action of various salts on the coagulation 
process (in blood, milk, and pathological effusions); it was found 
that these salts act as favouring or hindering agents on the act of 
coagulation, precisely in the same way as they do on the contraction 
of muscle. The main result of the research is therefore that the 
experiments afford a confirmation of Hermann’s theory that con- 
traction and coagulation are analogous phenomena. 

The individual conclusions respecting the salts investigated are as 
follows :— 

Calcium is an essential to the act of clotting. This wes previously 
shown by Green (Abstr., 1888, 306) to be true for calcium sulphate 
and blood clotting. Hammarsten long ago pointed out the necessity 
of calcium phosphate for the efficient action of rennet, and Freund 
(Centr. Med. Wiss., Oct., 1889) believes this salt plays also an impor- 
tant part in fibrin-formation. In the present research the chloride 
was found to be a very efficient salt in favouring coagulation, and the 
opinion is expressed that the effect of calcium is a generic effect 
belonging to all its salts. Strontium and barium act like calcium, 
but are less powerful. The action of all three metals is largely con- 
trolled by the solubilities of their salts. Potassium and sodium salts, 
on the other hand, have a restraining influence on coagulation, the 
latter metal being the more powerful in this direction. There is 
antagonism between the salts of the alkaline earths on the one band, 
and those of the alkaline metals on the other. W. D. H. 


Osmosis with Living and Dead Membranes. By E. W. 
Rew (Journ. Physiol., 11,312—351).—A full account, with diagrams, 
tracings, and figures of apparatus used, of experiments of which a 
preliminary account has already appeared (this vol., p. — — 
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Pernicious Anemia. By F. W. Morr (Practitioner, 45, 81—98). 
—The case published is similar in essential points to two already 
described (Abstr., 1888, 1324, and this vol., p. 1017). The present 
case is remarkable as occurring in a young subject (et. 11 years), in 
the fact that the urine, though loaded with uric acid crystals, was not 
highly coloured, and in the presence of more iron in the spleen than 
has been previously noted. The following table gives the amount of 
iron found in various organs :— 


Organ. Wt. in grams. Total iron as ferric oxide. 
LAVEP .ccccccscccece 900 1:33 grams. 
BNR ccs ceccccees 100 O17 
BOER. cecceseoes 50 O01 ,, 
Kidneys..........+. 100 ool ,, 


In connection with Delépine’s work (see next abstract), it is sug- 
gested that pernicious anemia is an exaggeration of a normal physio- 
logical process. When the absorption of the products of digestion 
occurs, the blood is replenished by new materials, and plethora 
would occur if there were not a proportional destruction of the 
plasma and corpuscles to form urea and pigments which leave the 
body by the natural channels. Whether the excessive destruction 
that occurs in pernicious anemia is due to a poison, the result of 
bacterial activity derived from the alimentary canal, must for the 
present be considered unproved, for it does not seem that there 
is always a relation between the pyrexia, the anemia, and the colour 
of the urine. Moreover, severe putrefactive processes may occur in 
the intestine without any pernicious anemia being brought about. 

It is known that peptone has a very marked influence upon the 
blood, and it is possible to suppose that this substance, if not re- 
converted into albumin during absorption, might be the poison in 
question. The liver and spleen of a dog, into whose circulation 
peptone solution had been injected, yielded the iron reaction very 
markedly; but this may have been accidental, and further experi- 
ments are promised on this subject. W. D. H. 


Normal Storage of Iron in the Liver. By S. Dexfpine (Prac- 
titioner, 45, 9498). — Pigment is constantly found in liver cells and 
in some of the endothelial cells of the intralobular capillaries; it 
may be particulate, or diffused through the cell in a state of solu- 
tion. It gives the reactions of ferric salts, and these are more intense 
between 8 and 12 hours after food, and reach a minimum immediately 
after the ingestion of food. The pigment is, as a rule, most abundant 
in the portal zone. The liver has thus a ferrogenic function, which 
probably consists of a separation of iron from effete iron-contain- 
ing pigment, a storage of that iron in the form of a loose compound, 
and the gradual formation of a more stable albumino-ferruginous 
compound analogous if not identical with hemoglobin, and ready 
for assimilation by the young red blood-corpuscles. Pernicious 
anemia is probably an exaggeration of this normal process. 

D. H. 
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Physiological Action of Morphine and its Derivatives. By 
R. Srocxman and D. B. Dorr (Brit. Med. Journ., 2, 1896, 189—192). 
—A medium dose of morphine first depresses the spinhl cord, and 
this is followed by tetanus. When a minimum narcotic dose is 
given, the narcosis is not deep, and no tetanic symptoms follow. 
When the dose is sufficient to produce both sets of symptoms, the 
morphine is slowly absorbed, and only a small portion reaches the 
cord at first; hence the depression ; as more is absorbed, more comes 
into contact with the nerve cells, and then tetanus occurs. Tetanus 
can, however, be induced at once without any preliminary depres- 
sion if the morphine be thrown directly into the circulation so as 
to reach the cord in sufficient quantity. The usual sequence of de- 
pression and stimulation is thus entirely a matter of dosage. 

Methylmorphine, ethylmorphine, and amylmorphine have identical 
physiological actions, the narcotic action of morphine being dim’- 
nished and its tetanic action increased. 

Acetyl-, diacetyl-, benzoyl-, and dibenzoyl-morphine have a much 
greater depressant action in small doses on the cord and on the respi- 
ratory centre than morphine; their narcotic action is not nearly so 
profound. Increase of dose, instead of deepening the narcosis, 
brings on tetanic symptoms which are much more marked than thos2 
produced by morphine. 

Morphine Sulphuric Ether and Nitrosomorphine.—In these two sub- 
stances, the introduction of the radicles HSO, and NO modifies the 
action of morphine much in the same way as the introduction of 
alcoholic and other acid radicles. 

Methylmorphium Chloride and Methyleodeium Sulphate-—From ex- 
periments with these two additive products, the conclusion is drawn 
that the actions of morphine or of codeine are not very profoundly 
altered by the chemical change. The paralysing action on the motor 
nerves is considerably increased, and the narcotic action is lessened. 

Chlorine-derivatives (chlorocodide and trichloromorphine) have the 
characteristic actions of the morphine-group on the central nervous 
system. In addition, they act energetically as muscle poisons, soon 
destroying the contractile power of the voluntary muscles with 
which they first come in contact at the place of injection, and more 
gradually affecting the other muscles of the body. Chlorine is well 
known to be a powerful muscle poison. 

Methocodeine.—In this substance, two methyl molecules are intro- 
duced into morphine, one replacing a hydroxyl hydrogen-atom, whilst 
the other is introduced into the body of the morphine molecule, 
C,,H,;,MeNO(OH)-OMe. Here the distinguishing features of mor- 
phine poisoning are wholly absent, the chief symptom observed being 
gradual poisoning of the voluntary muscles. 

The experiments carried out in this research were performed on 


frogs and rabbits. W. D. H. 


Physiological Action of Pituri and Nicotine. By J. N. 
Lancuey and W. L. Dickinson (Jour. Physiol., 11, 265—306).—Piturt 
is an alkaloid extracted from the leaves of a shrub (Duboisia Hop- 
woodii) which grows in Australia. The Australian blacks make with 


vith 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 1179 


the leaves a quid for chewing. The main result of the present 
experiments is to show that the physiological action of pituri is iden- 
tical with that of nicotine. It is possible that pituri leaves, like 
tobacco leaves, may contain more than one alkaloid, but that pituri 
leaves contain nicotine does not admit of doubt unless it be sup- 
posed that different chemical substances have the same physiological 
action. 

The bulk of the paper is taken up with a very complete account of 
the physiological action of the two drugs on both frogs and mammals. 
A complete bibliography of the subject is also given. — 


Chemistry of Vegetable Physiology and Agriculture. 


Preparation of Wine Yeasts. By A. Rommimr (Compt. rend., 
110, 1341—1343).—In order to obtain pure wine yeast, the juice of 
carefully selected grapes is allowed to ferment, and small quantities 
of the fermented liquid are added to filtered aud sterilised grape 
juice. A number of successive cultivations in grape juice are then 
made with intervals of one to four days, and the final cultivations 
are made ina solution of sugar mixed with the necessary inorganic 
salts. In this way the less energetic yeasts are eliminated, and only 
Saccharomyces ellipsoideus remains. €. H. B. 


Alcoholic Fermentation and Conversion of Aleohol into 
Aldehyde by Champignons du Muguet. By G. Linossier and 
G. Roux (Compt. rend., 110, 868--870).—Existing statements as to 
the fermentative power of champignons du muguet (the fungus of 
the lily cf the valley) are very contradictory. The authors find that 
when carefully sterilised liquids are inoculated with a pure cultiva- 
tion of the fungus with all the usual precautions, quantities of 
alcohol were obtained varying from 2°7 per cent. in the case of a 
sugar solution containing inorganic salts, to 5-5 per cent. in the case 
of wort from dried raisins. The fungus ferments levulose and 
maltose as well as glucose. It develops at the expense of saccharose, 
but neither inverts it nor ferments it. It cannot assimilate lactose. 
In a mixture of levulose and dextrose, both sugars are attacked, 
but the latter disappears the more rapidly. In addition to alcohol, 
glycerol, succinic acid, a notable quantity of acetic acid, a little butyric 
acid, and a somewhat large quantity of aldehyde are formed. A small 
quantity of the aldehyde may be a product of excretion of the fer- 
ment, but the greater part is formed by the oxidation of alcohol in 
presence of air and under the influence of the ferment. The ferment, in 
fact, develops readily in very dilute alcohol mixed with inorganic salts, 
a mixture of aldehyde and acetic acid being formed. The acetic acid, 
on the other hand, is probably formed by the direct oxidation of the 
aldehyde by the oxygen of the air, without intervention of any life 
process. The ferment, in fact, cannot develop at the expense of alde- 
hyde even in presence of suitable salts. 

This is the first instance in which aldehyde has been found to be 
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the chief product of fermentation by a low organism. The general 
behaviour of champignons du muguet, the maximum quantity of 
alcohol produced, the rate of fermentation, &c., show that it is more 
nearly related to the Mucorine than to Saccharomyces, and this result 
agrees with the authors’ deduction on morphological grounds that 
this fungus did not belong to the group of Saccharomyces. nn 


The “Bouquet” of Fermented Liquids. By G. Jacquemin 
(Compt. rend., 110, 1140—1142).—The characteristic bouquets of 
wines from various districts are due to the special characters of the 
yeast used in each district. One and the same must fermented with 
the yeast obtained from several different districts gave wines having 
the bouquet characteristic of the district from which the particular 
yeast producing them had come. Even ina 10 per cent. solution of 
sugar, the cultivated yeasts, although producing very little alcohol, 
will develop their characteristic bouquet in a very remarkable and 
intensified degree. C. H. B. 


The Nitrifying Organism. By Winoerapski (Anz. Agron., 16, 
273—-274; from Ann. de I’ Institut Pastewr, 4,213, 261).—After trying 
several nutritive media, the author found that the organic matter 
generally introduced is prejudicial to nitrification, and he therefore 
employed river water (Lake of Zurich) with the addition of 1 gram 
per litre each of ammonium sulphate and potassium phosphate. A 
little magnesium or calcium carbonate is added, and the liquid 
sterilised by ebullition and then fertilised with a few drops from a 
previous operation. Five organisms were recognised in the light 
surface deposit formed on the liquid, but these had no nitrifying 
power. The body of the liquid is generally perfectly clear, but when 
the nitrification is very active the liquid becomes slightly clouded 
about the fifth or sixth day by oval, slightly fusiform organisms, 
moving with great agility. These disappear after some time, but the 
layer of magnesium or calcium carbonate at the bottom becomes 
entangled in a gelatinous, greyish deposit of thick groups of a fine, 
oval bacterium. It is impossible to grow this bacterium on the 
gelatin plates commonly used, and the anthor takes advantage of 
this fact to isolate it. Some drops of the deposit are removed by 
a capillary tube and placed in a flask of sterilised water, and drops of 
this attenuated liquid are cultivated on separate plates of gelatin; 
after some days, the plates are examined, and those showing no 
growths are selected as containing the nitrifying organism alone. 
Fragments of these sown in the ammoniacal liquid employed give rise 
to nitrates in measurable quantities. The author goes on to infer 
that as the nitrifying bacterium lives, develops, and carries out its 
functions in a medium containing minerals only, it must derive the 
carbon necessary to its structure from the carbonic anhydride of 
carbonates, the energy necessary to reduce the carbonic anhydride 
being derived from the heat disengaged by the oxidation of am- 
monia into nitric acid. Jt, therefore, furnishes us with an example 
of a non-chlorophyllous cell able to effect the decomposition of 
carbonic anhydride. J. M. H. M. 
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Note by Abstractor —On March 13,1890, Dr. P. F. and Mrs. Frank- 
land communicated to the Royal Society an account, with drawings, 
of the nitrifying bacillo-coccus, isolated by a process of dilution, and 
refusing to grow in gelatin peptone. Warington, commenting (Chem. 
News, 61, 135) on their experiments and his own, remarks that “the 
medium they made use of was an ammoniacal solution containing no 
organic matter.” He also appears to have isolated the same organism 
from cultures in “‘ weak solutions of ammonium salts containing the 
necessary nutritive salts but no organic matter.” In connection with 
this point in the investigations of Frankland, Warington, and 
Winogradski, I may be permitted to point out that in a paper 
published in this Journal (Trans., 1886, 632—681), and afterwards 
translated in full in the Ann. Agronom., I showed that “‘the merest 
traces of organic matter,” if any, “such as may be furnished acci- 
dentally by occasional exposure to the dust of the air, are sufficient for 
complete nitrous fermentation of the quantities of ammonia used in 
these experiments ” (loc. cit., p. 654), and that im general “the pre- 
sence of a tartrate or any similar organic body is distinctly preju- 
dicial to nitrification ” (p. 654). On this account, I adopted boiled well 
or river water with added ammoniacal salt as a suitable nitrifying 
medium, and remarked (p. 667), “‘In the purest well waters, there 
is a very slight floceuient deposit during nitrification; there is more 
deposit in the rapidly nitrifying waters. Nitrification in filtered well 
water, or in boiled well water seeded with a nitrifying solution free 
from fermentable organic matter, would probably furnish a deposit 
well suited for microscopic observation of the nitrifying organism, 
called by Schloésing and Muntz Micrococcus nitrificans” (p. 667). 
Using a solution almost identical with that since adopted by Wino- 
gradski, namely, plain water with the addition of an ammoniacal salt 
and a little potassium phosphate (p. 680), I also succeeded in suppress- 
ing the so-called incubating period of the nitrifying organism, and 
starting nitrification in a fresh solution in less than seven hours. 
But Winogradski’s inference as to the decomposition of earbonic 
anhydride by this organism appears to me open to grave doubt. 

J. M. H. M. 


Action of Light on Acetic Fermentation. By M. Giunri (Bied. 
Centr., 19, 490—491; from Staz. Sper. Agr. Ital., 18, 171—183). 
—White wine was diluted with water, treated with acetic acid, 
sterilised, and inoculated with Mycoderma aceti, which had been 
cultivated in the same wine diluted. The liquid contained alcoho} 
(4°51 vols. per cent.) and acetic acid (3°03 grams per litre). Two series. 
of experiments were made under equal conditions, except that one was 
exposed to light, and the other kept in the dark, whilst a third experi- 
ment was made without the organism, the object of which was to 
correct errors in reading the volumes of gas. After three or four 
weeks the solutions were analysed. The results showed that direct 
sunlight hinders the development of the Mycoderma aceti, and con- 
sequently the acetic fermentation ; even diffused daylight hinders the 
development if the surface of the liquid is not shaded. Prolonged 
sunlight did not, however, sterilise the liquid inoculated with Myco- 
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derma, but it might be possible to hinder the formation of acid in 
wines in this way. N. H. M. 


Elaboration of Nitrates in the Plant. By O. Loew (Ann. 
Agron., 16, 279—280).—On heating 3 grams of glucose and 1 gram 
of potassium nitrate at 60—70° for six hours with 200 c.c. of water 
and 110 grams of spongy platinum, 45°6 per cent. of the nitrogen was 
found transformed into ammonia, which was combined with acids 
formed by oxidation of the glucose. A rancid odour resembling 
caproic acid, valerian root, or rancid butter was at the same time 
developed. The author believes the vegetable cell may exercise a 
similar “catalytic” reducing action on nitrates previous to the elabo- 
ration of the nitrogen into protoplasmic compounds. 

Jd. M. H. M. 


Calcium Oxalate Crystals. By G. Acqua (Ann. Agron., 16, 275). 
—The raphides so common in Phytolacca dioica are most numerous in 
the neighbourhood of the young shouts. There are no crystals in 
the embryo, but soon after germination they appear in the root cap, 
afterwards in the cotyledons; before their formation, the cells in 
which they are to appear are filled with gelatinous contents. If the 
young plants are grown in a nutritive solution containing no calcium, 
fresh crystals do not appear, but those already formed de not dissolve. 
Oxailic acid is formed in all the turgescent cells of the bark and pith ; 
it unites with potash, and passes in solution through the intercellular 
spaces ; in certain cells, distinguished by the nature of their contents, 
the calcium salts everywhere present precipitate the oxalate. Similar 
observations were made with M2sembryanthemwm acinaciforme and 
Euonymus japonicus, The oxalate always remains where it is formed. 

J. M. H. M. 

Importance of Chlorine in the Plant. By C. Ascnorr (Ann. 
Agron., 16, 275—277).—Knop coneluded from his water-culture 
experiments that chlorine is not essential to the growth of plants; 
Beyer, Leydhecker, Nobbe, Siegert, and Wagner hold the contrary 
opinion. The author has experimented with common haricots, 
Spanish haricots, and maize, growing them in a natritive solution 
containing magnesium sulphate, 0:1002 gram; potassium chloride, 
01215 gram; calcium nitrate, 0°2674 gram; potassium phosphate, 
0°1019 gram; and a trace of ferric chloride, per litre; also in the 
same solution, with the potassium chloride omitted and the ferric 
chloride replaced by ferric pyrophosphate ; and in pure water. In 
the pure water, no growth took place; in the complete solution, the 
growth was normal, and the plants flowered and seeded, whether the 
cotyledons were removed from the seeds or not; in the solution 
deprived of chlorine, growth soon stopped, the roots aborted, the ter- 
minal buds dried up, and the leaves fell. The Spanish haricots when 
deprived of chlorine formed no tannin, but the common haricot did in 
both solutions. Chlorine may be considered necessary to the three 
plants experimented with. J. M. H. M. 


Solanidine in Potato Shoots. By Jorissen and GrosJEAN 
(Ann. Agron., 16 ?84—285).—The shoots thrown out by potato. 
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tubers kept in the dark contain solanidine, which can be extracted 
by ether, treated with potash to remove oily matter, and purified by 
crystallisation from alcohol; 1°5 grams was obtained from | kilo. of 
the fresh shoots containing 90 per cent. of water. On analysis, the 
tormula C.,H,,NO, was obtained. J. M. H. M. 


Nitrogenous Constituents of the Tubercles of Stachys 
tuberifera. By A.v. Pianta (Ber., 23, 1699—1700).—In addition 
to stachyose (this vol., p. 1088), various nitrogenous compounds also 
occur in the tubercles of Stachys tuberifera. Of these, glutamine and 
tyrosine have been identified, and a base has also been obtained 
which is precipitated by phosphotungstic acid, and forms a hydro- 
chloride and aurochloride somewhat resembling those of betaine. Its 
exact nature has not yet been determined. H. G. C. 


Yields and Composition of a Variety of Red Clover. By P. 
Baxrssier (Bied. Centr., 19, 478—479).—The experiments were made 
with a Norwegian variety of red clover (“ Totenklee”’), distinguished 
by its hardiness and its producing large crops, in a humous, sandy 
soil containing, nitrogen, 0°2 ; lime, 12; potash, 0°1; phosphoric acid, 
03 per cent. The manuring was superphosphate and sodium nitrate, 
and half of the experimented land had besides a top-dressing of a 
bye-product from the manufacture of potassium salts, containing about 
50 per cent. of gypsum, 28 per cent. of calcium carbonate, 5 per cent. 
of lime, and 7°5 per cent. of potassium sulphate. The first crop gave, 
per acre, 132 ewt. of green fodder and 42°7 cwt. of hay without, and 
168 ewt. of green fodder and 53°5 cwt. of hay with, the top-dressing 
of calcium and potassium salts. 

The following numbers show the mean percentage composition of 
the air-dried hay of the two plots :— 

Non-nitrogenous 

Water. Ash. Crude fat. Crude protein. Crude fibre. extract. 


14°55 6°33 2°09 14-00 22°40 40°63 
Albuminoid Nitrogen as 
Nitrogen. nitrogen. amides, &c. 
2°24 1°84 0°40 
The differences in composition of the produce from the two plots 
were only slight. N. H. M. 


Decomposition of Rocks and Formation of Arable Soils. By 
A. Mountz (Compt. rend., 110, 1370—1372).—A summary of the causes 
which are active in producing the disintegration of rocks. The author 
lays special stress on the importance of the part played by the nitric. 


ferment and other low organisms (compare Abstr., 1887, 1135). 
C. H. B. 


Decomposition of Organic Manures in Soils. By A. Munrz 
(Compt. rend., 110, 1206—1209).—In soils in which, from their nature 
(e.g., acid soils), nitrification cannot take place, the nitrogen of the 
organic matter is converted into ammonia. In strong clay soils also 
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the nitrogen is almost completely converted into ammonia, very little 
nitrification taking place. The same result is observed with nitrifiable 
soils in which the nitric ferment has been killed by exposure to a 
temperature of 90°. Even with arable soils in which nitrification 
takes place rapidly, part of the organic nitrogen is converted into 
ammonia. If the soil has been heated to 120°, the formation of 
ammonia is, as a rule, prevented, but takes place if a small quantity 
of non-sterilised soil is added. 

It follows from these results that the ammonia ferment exists in 
soils simultaneously with the nitric ferment, and produces a prepara- 
tory change, which is useful, if not essential, in the process of nitri- 
fication, and which accelerates the conversion of organic nitrogen into 
nitrates. C. H. B. 


Green Manures as Suppliers of Nitrogen. By A. Munrtz 
(Compt. rend., 110, 972—975).—Soil was mixed with green manure 
(lupin), dried blood, and ammonium sulphate respectively in such 
quantity that the proportion of nitrogen was 1 gram per kilo. The 
first soil, I, was light, and contained 2 per cent. of calcium carbonate ; 
the second, Il, was a strong, clay soil, containing but little lime ; 
the time in both cases was three months, and the figures give the 
quantity of nitric nitrogen in milligrams per kilo. 


Green manure. Dried blood. Ammonium sulphate. 
161 268 
3°6 51 


The relatively rapid nitrification with the bulky green manure in 
II is due to its effect in making the soil more pervious to the air. 

An experimental plot at Vincennes was divided into four parts. 
which were treated with different manures, so that 100 kilos. of 
nitrogen was present per hectare. Eighteen days after spreading the 
manures, the milligrams of nitric nitrogen per kilo. were as follow :— 


Green manure (lucerne). Dried blood. Ammonium sulphate. No manure. 


86:0 72°2 121°4 145 


The weight of the crop of maize, cut in September, was as fol- 
lows:—With green manure, 78,000 kilos. ; with dried blood, 71,500 
kilos.; with ammonium sulphate, 66,000 kilos.; with sodium nitrate, 
78,500 kilos. ; and with no manure, 39,500 kilos. 

It follows that the efficiency of green manures is due to the ease 
with which their proteid constituents are nitrified, and to the favour- 
able influence which the manure exerts on the physical properties of 
the soil. C. H. B. 
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Analytical Chemistry. 


Apparatus for Drying Substances under Diminished Pressure. 
By D. Sipersky (Zeit. anal. Chem., 29, 2830—282).—The apparatus is 
essentially a water-oven, with a door which can be closed air-tight, 
and stop-cock connections by which the interior chamber can be 
exhausted by an air-pump, or refilled with dry air. In form it is 
a double-walled cylinder of copper, of about 30 em. high and 26 cm. 
diameter, with conical ends; the annular space is filled with water 
which is kept boiling. Owing to the reduced pressure in the in- 
terior, substances dry with great rapidity, and with less a to 
decompose than in an ordinary water-oven. M. J. 5S. 


Characteristic Reaction of Hydrogen Peroxide. By G. 
Denicis (Compt. rend., 110, 1007).—A 10 per cent. aqueous solution 
of ammonium molybdate, mixed with its own volume of strong sul- 
. phuric acid, gives with a few drops of hydrogen peroxide a deep- 
yellow coloration. When more water is added, the intensity of the 
colour decreases more rapidly than the degree of dilution increases ; 
but it is not affected by heating the liquid. The reaction will detect 
00001 gram of hydrogen peroxide. A permolybdic acid seems to be 
formed; sodium molybdate may be used instead of the ammonium 
salt. C. H. B. 


Estimation of Iodine. By W. Storrensexer (Zeit. anal. Chem., 
29, 272—280 ; see Abstr., 1889, 185).—For processes involving the 
distillation of iodine, the author, whilst fully endorsing the state- 
ments of Topf (Zeit. anal. Chem., 26, 277), suggests the subjoined 
apparatus as simpler. The retort A has a capacity of 250 c.c.; the 
neck is 40 cm. long, and serves as a condenser; it is connected at a 
with the J-tube by grinding, and the joint is wetted (Topf, however, 
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states that ground joints are to be avoided, as iodine adheres with 
peculiar tenacity to ground surfaces). The (J-tube is filled to dd 
with potassium iodide solution, with which also the beads in the 
small tube are moistened. It is plunged into cold water up to the 
level cc. The joint b may be of caoutchouc. No stream of gas is 
required, the steam being sufficient for the complete expulsion of the 
iodine. M. 


Estimation of Iodine in Haloid Salts. [By F. A. Goocn and 
P. E. Brownina (Amer. J. Sci. [3], 39, 188—201).—The method 
proposed consists in boiling the solution of the iodide with sulph- 
uric and arsenic acids; the iodide is oxidised by the latter, and 
arsenious acid is formed, together with free iodine, which volatilises 
with the steam. The arsenious acid in the residual solution is titrated 
with standard iodine. There must be at least 25 per cent. by volume 
of strong sulphuric acid in the solution when the boiling is finished. 
The presence of considerable quantities of chlorides makes the result 
too low, owing to volatilisation of arsenious chloride; bromides are 
slightly oxidised by arsenic acid, and consequently make the result 
too high. It was found that in the case of the solutions experi- 
mented with, these errors might be corrected; the correction to be 
applied to the weight of iodine found being (weight of sodium chlo- 
ride x weight of potassium iodide x 0°004) — (weight of potassium 
bromide x 0°0016). 

The mode of proceeding in the analysis of a mixture of alkaline 
chlorides, bromides, and iodides may be summarised as follows :— 

The substance (which should not contain more chloride than 
corresponds with 0°5 gram of sodium chloride, or of bromide 
more than corresponds with 0°5 gram of potassium bromide, or of 
iodide much more than the equivalent of 0°5 gram of potassium 
iodide) is dissolved in water in an Erlenmeyer beaker of 300 c.c. 
capacity, and to the solution are added 2 grams of dihydrogen 
potassium arsenate dissolved in water, 20 c.c. of a mixture of 
sulphuric acid and water in equal volumes, and enough water to 
increase the total volume to 100 c.c., or a little more. A platinum 
spiral is introduced, a trap, made of a straight two-bulb drying-tube, 
cut off short, is hung with the larger end downwards in the neck of 
the flask, and the liquid is boiled until the level reaches the mark put 
upon the flask to indicate a volume of 35 .c.c. Great care should be 
taken not to press the concentration beyond this point on account of 
the double danger of losing arsenious chloride and setting up reduc- 
tion of the arsenate by the bromide. On the other hand, although 
35 c.c. is the ideal volume to be attained, failure to concentrate below 
40 c.c. introduces no appreciable error. The liquid remaining is 
cooled and nearly neutralised with sodium hydroxide (ammonia is 
not equally good), neutralisation is completed by hydrogen potassium 
carbonate, an excess of 20 c.c. of the saturated solution of the latter 
is added, and the arsenious acid in solution is titrated by standard 
iodine in the presence of starch. 

With ordinary care, the method is rapid, trustworthy, and easily 
executed, and the error is small. In analyses requiring extreme 
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accuracy, all but accidental errors may be eliminated from the results 
by applying the corrections indicated. C. F. B. 


New Method of Estimating Sulphur in Inorganic Sulphides. 
By P. Jannasca (J. pr. Chem. [2], 41, 566—574).—The author has 
improved the absorption apparatus which he uses for his method of 
determining sulphur in inorganic sulphides by combustion in oxygen 
(compare Abstr., 1889, 1244). Instead of cylinders with corks, to 
which he objects as being likely to retain splashings in their pores, 
he now uses cylinders with glass steppers which have tubes sealed 
through them. The tube which dips under the liquid in the first 
cylinder is widened at the top to admit of a cork through which the 
drawn-out and downward-bent end of the combustion-tube is thrust. 
The tube which does not dip under the liquid in the second cylinder 
is bent twice at right angles, and its other end dips into bromine- 
water in an Erlenmeyer flask. The operation is conducted as pre- 
viously described (loc. cit.). When it is concluded (after about 
2 hour), all the absorbent is transferred to a beaker, strong hydro- 
chloric acid (1 c.c.) added, and heated until all bromine is expelled ; 
the sulphuric acid is then precipitated as barium sulphate, with all 
the usual precautions. 

The author gives examples of analyses of blende, copper pyrites, 
and antimonite by this method, for which he claims rapidity, accu- 
racy, and freedom from interference by other substances. é 

A. G. B. 


Estimation of Arsenic by Marsh’s Method. By B. Kiun and 


O. Saucer (Ber., 23, 1798—1803).—About 150 grams of pure zine. 


(sufficient for the decomposition of about 0°11 gram of arsenious 
acid) is placed in an Erlenmeyer flask, which is also provided with 


an india-rubber stopper through which pass a funnel, 50 cm. long, 


reaching to the bottom of the flask, and a delivery-tube bent at right 
angles. The latter is connected to a wash-bottle containing 50 c.c. 
of a 5 per cent. lead acetate solution, this toa drying-tube containing 
at least 100 grams of calcium chloride, and this, finally, to the shorter 
drawn-out end of the combustion-tube. The latter is made of hard 
glass tubing, of 10—12 mm. internal diameter ; 80 cm. of it lie ina 
combustion-furnace, heated by 24 burners, and it is drawn out at 
both ends to a tube of about 5 mm. internal diameter for a length of 
25 cm. at one end and 60 cm. at the other. Over the funnel, above 
mentioned, are two burettes, one containing the arsenic solution, the 
other dilute sulphuric acid (1 part by vol. of acid (sp. gr. 1°84) to 3. 
of water). The combustion-tube is heated to a dull-red heat, and 
sulphuric acid run into the flask, so as to sweep out the apparatus 
with a current of hydrogen. The acid is then arranged so as to drop 
in at about # c.c. per minute, 25 c.c. of the arsenic solution is run in 
at about $c.c. per minute, and the shorter, contracted limb of the 
combustion-tube is heated at three separate places with bunsen 
burners ; if any arsenic is deposited here, it is a sign that the cur- 
rent of hydrogen is tooslow. The current must not be so fast that 
the bubbles in the lead acetate bottle cannot be counted, and in order 
to see that no arsenic has escaped, a wash-bottle containing a little 
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silver nitrate should be connected with the further end of the com- 
bustion-tube. The arsenic is deposited as a mirror in the longer limb 
of the combustion-tube ; it is brought as much as possible into one 
part of this by warming it, and sending a reversed current of hydrogen 
through if necessary. The piece of tubing is cut off, weighed, the 
arsenic dissolved in strong nitric acid, and the tube weighed again. 
Or if, as may bappen in toxicological cases, it is desired to preserve 
the arsenic, the little piece of tubing should be placed inside a larger 
piece, drawn out at one end, and the arsenic sublimed into this end 
in a current of hydrogen. More than 01 gram of arsenic cannot be 
easily estimated, and, in any case, the results are not very exact, but 
the method is expeditious, and, for some purposes, may be useful. 

It has also been found that, contrary to the statement of the text- 
books, arseniuretted hydrogen is decomposed to a considerable extent 
when it is passed over solid caustic potash, though not so easily as 
antimoniuretted hydrogen. C. F. B. 


Estimation of Moisture and Carbonic Anhydride in Air. 
By J. S. Hatpaye and M. S. Pemprey (Phil. Mag. (5), 29, 306— 
331).—The authors have improved the absorption method for de- 
termining the amount of water-vapour in the atmosphere. The 
absorption apparatus employed by them consists of a pair of test- 
tubes, 4 x 1 inch, filled with pumice soaked in sulphuric acid, and 
connected up in the ordinary way with well paraffined corks and glass 
tubing. When charged, the pair weighs about 80 grams. A counter- 
poise, in every respect similar to this apparatus, and exposed to the 
same conditions, should always be used to diminish the error in 
weighing. Experiment showed that air could be aspirated through 
such absorption-tubes at the rate of 7 litres a minute without appre- 
ciable quantities of moisture (less than 0°1 per cent.) escaping. A 
comparison with the psychrometric method showed errors in the 
latter ranging from +30 to —7 per cent. 

The apparatus for absorbing carbonic anhydride was formed of 
another such pair of tubes, the first containing soda-lime, and the 
second pumice and sulphuric acid. The air must be perfectly dry 
before reaching the soda-lime tube, so that a simultaneous determina- 
tion of moisture and carbonic anhydride was usually made, the rate 
of aspiration being in general 1 litre per minute. Here again the 
mean error is only about 01 percent. Pettenkofer’s methed gave 
results 8 to 27 per cent. higher than those obtained by direct 
weighing. J. W. 


Estimation of Carbonic Anhydride. By O. Perrersson (Ber., 
23, 1402—1406).—The carbonic anhydride in all solid or liquid sub- 
stances can be estimated by means of the following apparatus, which 
is more especially suitable for the determination of the gas when in 
a dissolved or partially combined state, as, for example, in natural 
spring or sea water. The substance containing the carbonic an- 
hydride is boiled with dilute acid in the flask B under reduced 
pressure, and a slow stream of hydrogen, obtained from a small piece 
of iron or aluminium wire enclosed in a long capillary tube, intro- 
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duced into B, is passed through the liquid during the operation; in 
this way the whole of the carbonic anhydride is expelled, and bump- 
ing is avoided. If nitric acid has to be employed (compare this vol., 
p. 1027), the necessary quantity of hydrogen is obtained from a 
piece of aluminium wire, bound round with platinum wire. 


The evolved gases are measured over mercury in a moist condition 
in the burette D, the carbonic anhydride being then absorbed with 
potash in the Orsat’s tube E; the residual air can then be ex- 
pelled through c, either partially or entirely, and the space C above 
the liquid exhausted at will, so that the boiling always takes place 
under greatly reduced pressure. The horizontal tube in connection 
with C is capillary; the others are narrow, but not capillary. Asa 
rule, a small quantity (0°3—0°5 c.c.) of water collects on the surface 
of the mercury in D; this is removed, before the boiling is com- 
pleted, by opening b and raising F. 

The details of the operation are as follow:—The liquid to be 
analysed is introduced into B up to the mark 2, the metal wire is 
thrown in, and the bulb-shaped tube C is securely connected at a 
with B and at # with the horizontal tube of the burette by means 
of india-rubber tubing. A sufficient quantity of dilute hydrochloric 
acid, or nitric acid, is then poured into A, the cocks a and db are 
opened (c and d being closed), and F is lowered by turning the 
roller 6; when the acid has risen to y,a is closed, and C is exhausted. 
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The stopcock 5 is then shut, F is raised until the level of the 
mercury in D and F is the same, and d is opened; a few large 
bubbles of air are then blown into ¢ to equalise the temperature of 
the water in the tube surrounding D, and the level of the soda in 
E is brought to the mark on the capillary tube. The volume of the 
air in D, the temperature, and the barometric pressure are noted, 
and the air is then passed into E; after about two minutes, it is 
brought back into the burette, and its volume again measured. The 
air which remains in D, after exhausting, contains very little 
carbonic anhydride, and, except when the liquid in B is very rich 
in this gas, the quantity does not exceed 0°03 cm. 

Before commencing to heat the liquid in B, the volume of air in 
D is reduced to about 13 c.c. by opening c and raising F; 
about half the residual air is then passed into E, d is closed, and 
F is lowered until the pressure in D is reduced to about 110—130) 
mm. On heating the liquid in B (by means of a rose-burner) and 
opening }, ebullition quickly commences, and the evolved gas col- 
lects in D without carrying over any appreciable quantity of water ; 
small drops, which collect in the capillary tube, can be driven back 
into C by quickly raising F, and, in order to further prevent 
water from distilling over, the stopcock b can be kept closed, except 
when transferring the liberated gas to D. As soon as the burette 
is filled with gas, under a pressure of one-sixth to one-seventh of an 
atmosphere, } is closed, and the carbonic anhydride in the gaseous 
mixture is determined as before, the bunsen flame being meanwhile 
simply lowered. As a rule, this operation must be repeated two or 
three times in order to expel the whole of the carbonic anhydride ; 
but, when after 10—15 minutes boiling only 0:°02—0°03 c.c. of the 
gas is obtained, the boiling can be discontinued. 

Quantitative experiments gave very good results. In estimating 
the carbonic anhydride in solid substances, the quantity of this gas 
present in the distilled water used must be determined separately. 

The above diagram shows the apparatus one-twelfth its actual size. 

F. S. K. 

Valuation of Zine-dust. By G. Kiemp (Zeit. anal. Chem., 29, 
253—266).—The methods of Fresenius (Abstr., 1879, 400), Beilstein 
and Jawein (1880, 826), Barnes (1887, 80), and Morse (1885, 1012) 
depend on the treatment of the zinc with an acid and estimation of 
the hydrogen evolved: that of Drewsen (Zeit. anal. Chem., 19, 50), 
on the reducing action of the zine on acidified pctassium chromate. 
Topf (Abstr., 1887, 997) adds the zinc-dust to an excess of iodine 
and estimates the iodine left uncombined. Weil (Abstr., 1887, 301, 
1000) treats the zinc-dust with a known quantity of cupric chloride, 
and titrates the excess by stannous chloride. The results of 
Drewsen’s method are irregular, and also low, compared with those 
of Topf and Fresenius. On the other hand, in the methods involving 
treatment with an acid, iron, and to some extent lead, which are 
often present as impurities, are estimated as zinc, although they are 
valueless when the zine is used for reductions in alkaline solution, 
‘which is frequently the case. On this account, the author prefers to 
estimate the metallic zinc by its reducing action on potassium iodate 
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in alkaline solution. In concentrated solutions, containing a sufficient 
excess of iodate, zinc reduces the iodate to iodide, without any evolu- 
tion of hydrogen, and on the subsequent addition of an acid, the iodide 
reacts with the excess of iodate setting free iodine in the proportion 
of 0°7799 part of iodine for 1 part of zinc (there are misprints in the 
numbers in the original). The iodine can now be distilled out, con- 
densed in potassium iodide, and titrated with thiosulphate. The 
conditions for success are as follows :—There must be a certain excess 
of iodate and alkali, and the liquids should be as concentrated as is 
possible without precipitation of the iodate by the alkali. The zinc- 
dust must be very intimately mixed with the liquid, but it must not 
be wetted with water before adding the reagent. 

For each 0°1 gram of zinc there should be used 0°1525 gram of 
potassium iodate in 3 c.c., and 3 grams of sodium hydroxide or 
3°7 grams of potassium hydroxide in 10 c¢.c. The zinc (0°5—1 gram) 
is weighed into a dry stoppered bottle of about 200 c.c. capacity, 
some glass beads are added, and then the two reagents, pre- 
viously mixed, and the bottle is vigorously shaken for five minutes. 
Warming is unnecessary. The contents of the bottle are now made 
up to 250 or 500 c.c. and 100 c.c. taken for distillation. The appara- 
tus of Topf (loc. cit.) is the most convenient for the purpose. The 
condensing tubes may contain about 4 grams of iodide in 20¢.c. The 
liquid placed in the retort is acidified with dilute sulphuric acid, 
a slow stream of carbonic anhydride is passed through, and the con- 
tents of the retort are boiled until colourless. The iodine is then 
titrated with a thiosulphate solution containing about 7 grams per 
litre. Finely divided lead treated as above reduces iodate corre- 
sponding with about 3 per cent. of zinc, but when lead is mixed with 
zinc it slightly lowers the results. Iron has a similar effect, in con- 
sequence of the escape of a little hydrogen when the mixture is 
treated with the alkaline iodaie. M. J. S. 


Volumetric Estimation of Zine. By L. Btu (Zeit. anal. Chem., 
29, 271—272).—Donath and Hattensaur have published (Chem. Zeit., 
1890, 323) a method for the titration of zine in presence of iron in 
an ammoniacal tartrate solution by potassium ferrocyanide, the end 
being ascertained by mixing a drop with acetic acid. In presence of 
manganese, a frequent impurity in zinc ores, the results are too high, 
so that in most cases the method is useless. M. J. S. 


Estimation of Zinc in its Ores. By D. Copa (Zeit. anal. Chem., 
29, 266—271).—In the ordinary method, after removal of copper, 
&e., by hydrogen sulphide, the iron is precipitated from the hydro- 
chloric acid solution by a mixture of ammonia and ammonium car- 
bonate, and the zinc in the filtrate is titrated by sodium sulphide. 
The iron precipitate always carries down with ita portion of the 
zinc, which cannot be completely detached either by long standing, 
by boiling, or by a second precipitation. But in a sulphuric acid 
solution, containing ammonium sulphate, the latter salt adheres to 
the ferric precipitate in place of the zinc, and the whole of the zinc is 
obtained in the filtrate. 
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About 2°5 grams of the zine ore is dissolved in 15—20 c.c. of nitro- 
hydrochloric acid and the solution evaporated to dryness ; 15—20 c.e. 
of sulphuric acid is then added, and the whole heated until fumes of 
sulphuric acid escape. If metals precipitable by hydrogen sulphide 
are present, they must be removed, and the filtrate boiled to expel 
hydrogen sulphide. The filtrate is neutralised with ammonia, and 
then 40 c.c. more ammonia, containing one-fourth of ammonium 
carbonate, is added. Tie cooled mixture is made up to 500 c.c. and 
filtered, and 100 c.c. is taken for titration. The standard solution 
used is a 2 per cent. solution of crystallised sodium sulphide, the 
strength of which must be ascertained by an experiment with a 
quantity of pure zinc approximately equal to that in half a gram of 
the ore. This quantity is dissolved in 4 c.c. of hydrochloric acid, 
diluted, and made alkaline with 20 c.c. of ammonia. Each liquid is 
then diluted to about 250 c.c., and the sodium sulphide is run in till 
the zinc is nearly all precipitated. The precipitate is allowed to 
settle, and a little of the clear liquid removed and added to a drop of 
an 8 per cent. solution of sodium nitroprusside, further quantities of 
sulphide being added until the colour appears of equal intensity in 
the two test mixtures when enough of the supernatant liquid is used 
to make a pool on the porcelain slab of 30 mm. diameter. 
M. J. S. 

Estimation of Zinc in Iron Ores. By B. Puarz (Zeit. anal. 
Chem., 29, 342—345; from Stahl und Eisen, 9, 494).—The old 
method of precipitating the zinc by hydrogen sulphide from an acetic 
acid solution only gives good results when the amount of zinc is con- 
siderable ; if the amount is small, iron always precipitates at the 
same time. The following method achieves the separation com- 
pletely. Five grams of the ore is dissolved in concentrated hydro- 
chloric acid, and the solution is evaporated with 2 or 3 c.c. of nitric 
acid and filtered. The strongly acid solution (200 c.c.) is heated to 
80—100° and saturated with hydrogen sulphide. If copper is to be 
estimated, any precipitate obtained may be filtered off. Acetic acid 
and ammonium acetate are added, and ammonia is run in froma 
burette, the point of which dips into the liquid, until the precipitate 
becomes permanently greyish. The grey colour is removed by 
cautious addition of hydrochloric acid (1 : 50) and then again very 
dilute ammonia added until the very faintest permanent grey is ob- 
tained. At the right point for stopping the addition of ammonia, the 
precipitate aggregates and begins to subside. It is filtered off and 
washed with water containing acetic and hydrosulphuric acids. The 
filtrate should remain clear on further addition of ammonia. The 
precipitate is dissolved in hydrochloric acid (1 : 6) and the solution 
filtered. The hydrogen sulphide is expelled by heating, and to the 
cold solution sodium carbonate is added in slight excess. The 
mixture is then heated to boiling and filtered. The precipitate 
obstinately retains alkaline salts, but as, when thrown down in this 
way, it subsides and filters well, it can be completely washed in 
an hour. When copper, cobalt, and nickel are absent, the zinc 
sulphide may at once be ignited with sulphur in hydrogen. 


J. 8. 
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Estimation of Zinc in presence of Iron and Manganese. By 
Ripan (Compt. rend., 110, 1196—1199).—The liquid is diluted so that 
it contains not more than 0°1 gram of zinc in 100 c.c. and sodium 
carbonate is added until a slight precipitate persists, the precipitate 
being then dissolved by the addition of a few drops of dilute hydro- 
chloric acid. A current of hydrogen sulphide is passed into the cold 
liquid until the greater part of the zinc is precipitated together with 
sulphur separated by the action of the ferric salt. A large excess of 
a solution of sodium dithionate is then added, and the passage of the 
gas is continued; the zinc is completely precipitated and the iron 
remains in solution. If the iron is subsequently to be precipitated 
by ammonia, it is better to use ammonium dithionate, since the ferric 
hydroxide is very apt to retain alkaline salts. For the same reason, 
the solution should be neutralised with ammonium carbonate, which 
should be added until the yellow colour of the liquid begins to change 
to orange. 

After washing with water containing hydrogen sulphide, the pre- 
cipitate is dried, heated with sulphur in a current of hydrogen, and 
weighed. It is then dissolved in hydrochloric acid, mixed with a 
few drops of nitric acid, a large quantity of ammonium chloride 
added, and then an excess of ammonia. The minute quantity of iron 
carried down by the zinc is thus precipitated; its weight rarely 
amounts to 0°002 gram. The examples given are very satisfactory. 
The method is applicable in presence of calcium salts, since calcium 
dithionate is soluble. 

In order to estimate the iron in the filtrate, it is peroxidised with 
nitric acid, which has little action on the dithionate, and is precipi- 
tated in the usual way. C. H. B. 


Detection and Estimation of Antimony and Arsenic. By 
J. Turere (Chem. Centr., 1890, i, 877—878; from Apoth. Zeit., 5, 
86—87).—According to the author’s experiments, metallic antimony is 
so far soluble in water that a serious error is caused if washed with hot 
water previously to weighing it as metal; a partial oxidation also 
takes place. If the washing is eonducted in un atmosphere of hydro- 
gen in presence of electrolytically deposited iron, the solution of the 
metal is prevented, but this takes from the method its great recom- 
mendation, namely, that the antimony is in a directly weighable con- 
dition, and necessitates the separation of the iron from the antimony. 

As a reagent for the detection of arsenic, hypophosphorous acid 
will detect 0°05 milligram of arsenious anhydride in 5—10c.c. of solu- 
tion. If a small crystal of potassium iodide is added, the reaction 
becomes still more delicate, 0°025 milligram being detectable. Copper 
interferes with the reaction. In presence of bismuth and antimony, 
the precipitate is brought into solution by hydrochloric acid and 
bromine, omitting the potassium iodide from the reaction. In 
presence of iron, the solution must be excluded from the air. 

In applying Marsh’s apparatus to the detection of arsenic in 
presence of antimony, the author finds that if electrolytically 
deposited iron is used, no antimony hydride is formed, and this 
enables small quantities of arsenic to be detected in the presence of 
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antimony, 0°015 milligram having been detected. If arsenic acid is 
precipitated in a slow current of hydrogen sulphide in the cold, arsenic 
trisulphide is formed; if the solution is hot, and the current of 
hydrogen sulphide is rapid, arsenic pentasulphide is ao 6 oe 
J. W. L. 
Loss of Nitrogen in the Analysis of Guanidine and Biguani- 
dine Compounds by Will and Varrentrapp’s Method. By 
J. Frevpt (Monatsh., 11, 120—128).—A series of experiments shows 
that the deficiency of nitrogen found in the analysis of guanidine and 
biguanidine compounds by the method of Will and Varrentrapp is 
mainly due to the oxidation of some of the ammonia formed (compare 
Makris, Annalen, 184, 371). The presence of minute traces of 
cyanic acid in the soda-lime at the close of the operation also accounts 
for some slight loss of nitrogen. G. T. M. 


Detection of Nitrobenzene. By J. Morpurco (Chem. Centr., 
1890, i, 879; from Pharm. Post., 23, 258—259).—For the detection 
of nitrobenzene in bitter almond oil, a specimen is warmed with 
manganese dioxide and sulphuric acid. Under these circumstances, 
nitrobenzene does not lose its odour, but after a time it smells of oil 
of cinnamon ; bitter almond oil, on the contrary, develops a disagree- 
able odour at first, which soon disappears altogether. 

In the case of liquors, soaps, &c., calcium hydroxide is added (in 
the case of a solution, after concentration), warmed, and after allow- 
ing to cool, the mass is extracted with ether, the ether distilled off, 
the residue treated with a little water, two drops of liquid phenol 
(10 pts. of water : 100 of crystallised phenol) three drops of water, and 
a piece of potash the size of a pea added, and the mixture warmed 
carefully. If nitrobenzene is present, a carmine ring forms on the 
edge of the liquid which becomes green on the addition of bleaching 
powder. J. W. L. 


Examination and Valuation of Spirituous Liquors. By W. 
Fresenius (Zeit. anal. Chem., 29, 283—317).—The problem of dis- 
criminating a genuine brandy, rum, or other spirituous beverage 
from an artificial product by chemical methods is beset with peculiar 
difficulties, both because no consensus of opinion exists as to a defi- 
nition of a genuine spirit, and because, in the majority of cases, 
analysis is incompetent to distinguish between articles admitted on 
all hands to be genuine and those manufactured wholly from foreign 
ingredients. The author, being in possession of specimens of known 
character, has analysed them with the following results (p. 1195). 

Of the cognacs, Nos. 2 and 3 were fine sorts 15 years old; 1, 4, 
and 5 were also fine brands, but somewhat younger; 6 and 7 still 
younger, and originally less alcoholic; 8 had been slightly coloured 
with caramel. 

The rums were all Jamaica rums, but No. 4 had been mixed with 
one-sixth of pure spirit of wine. 

Nos. 1 and 2 of the arracks were from Batavia, the latter mixed 
with one-sixth of refined spirit; No. 3 was from Sourabaya. Of the 
Kirschwasser samples, Nos. 1, 2,3, 4, and 10 were distilled in 1887 ; 
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2 Substances reducing Fehling’s 
bh an solution. 
2 = Ps 2 
~ 4 3 es |g 
No. 2 SS) g = Se _Expressed as 
5 © g o's inverted sugar. | Difference 
= Sus = | = 3 
©° < w= Pc — = a) expressed 
qo ee) 3 E 33 as cane- 
$3 Se os & | 38 | In origi-| After sugar. 
se = iS} = |e nal spirit. | inversion. 
By distil- 
lation. | p.c. | p.c. | p.c. p. ¢. p. ¢. p. ¢ 
1 | 0°9332 | 44°57 |1°020 0°014|0°044) 0-742 0-919 0°168 
2 | 0°9314 | 46°12 |0°562/0°016/0°089/ 0-283 0 °380 0-090 
3} 3 | 0°9827 | 44°78 | 0°521| 0-021) 0-081 —_— — — 
5 3 | 0°9380 | 48°70 | 1°135/0°012/0°060|} 0-771 0:971 0°190 
2| 5 | 0°93938 | 43°76 | 1°483/0°005)0°030; 0-702 1°351 0°617 
S| 6] 0°9324 | 45°80 | 0-499/0°004/0°028)} 0-188 0°451 0° 250 
7 | 0°9378 | 42°71 | 0°461)| 0-004 | 0-026 _ — 
8 | 0°9365 | 43°70 | 0°505 | 0°004/ 0 °026 —- _ — 
1 | 0°8735 | 69°97 |0-680'0-007|0-089] 0-368 | 0-507 0-132 
E| 2 | 0°8735 | 69°61 |0°611|0°006/0°093; 0°324 0 °329 0-005 
| 3 | 0°8811 | 66°02 | 0°339|0-007/0°139| 0-144 0°178 0-033 
4 | 0°8745 | 68°83 |0°495/0°005/0-°089| 0-257 0° 267 0-010 
from 
‘i sp. gr. | 
©; 1 | 0°91382 | 52°14 | 0°062| 0-004) 0-180 — —_ — 
E 2 | 0°9139 | 51°83 | 0°067| 0-008 | 0-122 _— — 
<} 3] 0°9141 | 51°75 |0°161/0°016| 0-087 —_— —_ 
1 | 0°9348 | 42°62 | 0°009/0°002|0-141 _ — _ 
2 | 0°9293 | 44°96 | 0°009 | 0-002 / 0-080 -- — -- 
.| 8 | 0°9177 | 50°22 | 0-009 | 0002 | 0-102 _ _— —- 
5} 4] 0°9199 | 49-70 | 0°009 | 0-002 | 0-059 -— — -- 
z 5 | 0°9336 | 42°95 | 0°023 |0°005/0°198 — _ _ 
Ee} 6 | 0°9258 | 46°55 | 0-014, 0°002/ 0-093 — —_ — 
S| 7 | 0°9236 | 47°55 |0-007/0-001;0-070) — - | = 
£| 8 | 0-9825 | 43°48 |0°018/0°005/0°210; — = | _ 
/ 9 | 0°9242 | 47°27 |0°017|0-011| 0-050 — — — 
10 | 0°9347 | 42°43 | 0-011 | 0-003 / 0-157 _ — “— 
11 | 0°8975 | 59°17 | 0-009) 0-003 | 0-061 a — | — 
12 | 0-9697 | 21°54 |0-020/0-006/0-218; — —_ | — 


8 in 1886; 9 in 1885; 11 in 1883; 5 in 1885 and 1886, and mixed ; 
3, 4, 6, 7 and 11 were from black cherries; 8 partly from red. No. 12 
was 1887 faints (last runnings). 

The dark colour of rum was doubtless originally due to the spurting 
over of some of the still residue, but at the present time it is inva- 
riably produced by caramel. Since consumers would not accept it 
without the dark colour, the addition of caramel cannot be regarded 
as a falsification. The colouring and extractive matters of cognac 
are supposed to be wholly derived from the casks in which it is stored, 
and the quality of the wood for casks is of great importance. The 
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best is that from Dantzig, Stettin, and Angouléme, as it contains the 
smallest quantity of bitter principles, and relatively considerable 
amounts of quercin and quercitrin, to the presence of which aroma 
and colour respectively are due. Since the absorption of these sub- 
stances has come to be regarded as a mark of age, young brandy is 
now almost always slightly coloured by caramel, and a little sugar 
(generally under 1 per cent.) is-added, such additions seeming to be 
approved by consumers. The presence of such small amounts of 
added matters in an otherwise genuine brandy cannot be regarded as 
sufficient tocondemnit. But.sinee at some Custom Houses a sweetened 
spirit is regarded asa liqueur, the practice has grown up of exporting 
separately the wine distillate.and the sugar for sweetening it. 

Another, not uncommon, addition is water, and within certain 
limits this is unavoidable, as the spirit obtained by distillation is 
often too strong for use. Since, however, spirits stored in wooden 
casks undergo a loss of alcohol, water is often added to young spirit 
to give it the appearance of age. More objectionable is the addition 
of both water and alcohol, but with the lower qualities of rum and 
arrack it must be regarded as almost therule. Since these additions 
impoverish the aroma, it becomes necessary to intensify this by 
adding various essences, and from this to the manufacture of a wholly 
factitious product is but a step. The materials added to confer aroma 
are very various; on the one hand, cognac oil, obtained by the dis- 
tillation of wine lees, is used, and on the other, ethereal oils and 
extracts of vanilla, carob pods, tea, almond shells, &c., some of which 
increase the extractive matters. 

The definitions of genuine cognac by various authorities are not in 
accord ; the author considers small additions. of caramel and sugar to 
the wine distillate, wiih enough water to produce a drinkable spirit, 
to be admissible, but all beyond this to constitute falsification. With 
regard to the detection of these additions, that of caramel, when in 
notable quantity, is possible by Amthor’s test with paraldehyde and 
phenylhydrazine (Abstr., 1885, 604) ; that of sugar is more doubtful, 
since substances reducing Fehling’s solution are extracted from the 
wood of the casks. When, however, the amount exceeds 0°5 per cent., 
and the reduction is markedly increased by inversion, the presence of 
sugar may be assumed. The addition of water and alcohol can only 
be indirectly inferred from the enfeebling of the aroma, but genuine 
wine distillates sometimes.possess avery feeble aroma. The comparative 
or total absence of furfuraldehyde is one of the best indications of the 
absence of the genuine distillate, since this always contains furfar- 
aldehyde, whilst well distilled spirit does not. Little can be done in 
the detection of artificial aromas, beth because few chemical methods 
are available, and because the nature of the aromatic substances 
present in genuine spirits is too little known. The author’s opinion 
is that chemical analysis is not competent to decides to the genuine- 
ness of cognac, ram, or arrack, but that the smell and taste, as judged 
by experts, are by far the best tests. The test relied on by the 
Custom House authorities, namely, the estimation of the extractive 
matters, the amount of which is assumed not to exceed 0°5 per cent. 
in genuine spirits, is highly fallacious, since in the majority of cases 
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it fails to detect falsifications, whilst at the same time it would ccn- 
demn the oldest and finest genuine products as adulterated. 

The author has repeated his experiments made in 1887 on the 
increase in volume of chloroform when shaken with cognac, but finds 
his then conclusions not to be confirmed. The behaviour of different 
specimens of (so-called) pure spirit of wine is by no —o 

.J.S. 

Estimation of Starch in Fodder, &c. By A. Lecrerc (J. Pharm. 
[5], 21, 641—645).—Weigh off 2 grams of powdered grain, or 5 grams 
of straw, hay, feces, &c., place in a 200 c.c. flask, and add 10 c.c. of 
water. It is essential that the assay should be thoroughly moistened 
in every part. To the moistened mass add 180 c.c. of a neutral zinc 
chloride solution of sp. gr. 1°450, agitate, and heat in a salt- water bath 
at 108° for 1 to 14 hours. In the case of grain, the heating can be 
stopped when the débris has been rendered soluble ; for straw, the full 
14 hours should be taken. Cool and transfer to a 250 c.c. flask, 
making up the volume by the addition of zinc chloride solution; in 
the case of fibrous fodder, the volume is made up to 253 c.c., to com- 
pensate for the volume of the residue. Filter, and of the opalescent 
filtrate take, say, 25 c.c. in a 150c.c. beaker, add 2 c.c. of hydrochloric 
acid to retain the zinc in solution, and then 75 c.c. of 90 per cent. 
alcohol, or 62 c.c. of 95 per cent. alcohol. Filter through a tared filter 
after 24 hours. The whole of the dextrin and starch are precipitated ; 
the sugars remain in solution. ‘The precipitate is washed, until free 
from zinc chloride, with a mixture of 100 c.c. 90 per cent. alcohol 
and 5 c.c. of hydrochloric acid; the acid is then washed out with 
alcohol alone. A little mineral matter taken down by the starch is 
obtained as ash on burning the starch, and is deducted. A little 
nitrogenous matter is also present in the case of grain, which can be 
determined by estimation of the nitrogen. Thus in the quantities 
given, maize would yield about 1°5 to 2 milligrams of nitrogenous 
matter in the precipitate from 25 c.c. of solution, oats a little less, 
and straw not more than 0°5 milligram. The formation of a little 
dextrin is no inconvenience, as it has the same composition as the 
starch. The zinc chloride solution is prepared by treating hydro- 
chloric acid witb excess of zinc. The decanted solution is decolorised 
by the addition of a little concentrated potassium permanganate solu- 
tion, boiled, and treated with zinc oxide as long as any dissolves ; after 
cooling and filtering, the solution is ready for use. J. 


Test for Aldehyde. By L. Crismer (Zeit. anal. Chem., 29, 350— 
351).—Nessler’s reagent is a delicate test for aldehyde and substances 
of aldehyde function, giving with them a yellowish precipitate, which 
gradually darkens through reddish-brown to black. It can be distin- 
guished from the precipitate caused by ammonia by the addition of 
potassium cyanide, which dissolves the ammonia precipitate, but turns 
the aldehyde precipitate black. Ordinary ether and chloroform are 
always found to contain aldehyde, but can be completely purified 
therefrom by treatment with Nessler’s reagent and distillation. 
Hydroxylamine salts also give black precipitates with Nessler’s 
reagent. M. J. 8S. 
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Adulteration of Linseed Oil. By A. Aranan (Compt. rend., 110, 
1273—1275).—Pure linseed oil has no rotatory power, but if mixed 
with resin oil it turns the plane of polarisation through an angle pro- 
portional to the quantity of the latter. If [a]p represents the rota- 
tion observed with a column of oil 20 cm. long, and h the weight of 
resin oil in 100 parts of the mixture, then with refined resin oil, [a]p = 
+ 14/15h; with selected white resin oil, [a]p = + 17/15h, and with 
Jinest rectified resin oil, [a]p = + 21/15h. The first variety is most 
commonly met with as an adulterant. 

In order to detect resin oil in paint, the latter is extracted with 
ether, and the rotatory power of the ethereal solution measured in a 
column 20 cm. long. The proportion of resin oil is given by the 
formula h = eb A known weight, P,, of the ethereal solution is 
heated at 100°, in order to expel the ether, and the residual oil, P2, is 
weighed; then P,/P, x 100 = h, the total percentage of oil in the 
ethereal solution. If h, = h, only resin oil is present; in any other 
case, h/h, x 100 gives the proportion of resin oil in 100 parts of the 
mixture (compare this vol., p. 422). 


Estimation of Codeine and Morphine. By E. Ctraasen 
(Chem. Centr., 1890, i, 741; from Pharm. Rundschau, 1890, 40).— 
The author utilises the precipitation of morphine by codeine from 
solutions of its salts for the quantitative estimation of the former. 
(1.) The liquid containing free codeine is warmed with an excess of 
morphine sulphate, the liquid is frequently shaken, and the pre- 
cipitated morphine collected at the end of 24 hours. Its weight, 
multiplied by 0°9868, gives the amount of anhydrous codeine; multi- 
plied by 1°0462 gives the amount of codeine + 1 mol. H,O. If the 
codeine is present, either in the free state, or as a salt with or with- 
out the presence of morphine or its salts, the solution is evaporated 
to dryness with excess of magnesium oxide, the residue is stirred with 
hot water, and shaken in a flask with ether (free from alcohol) ; the 
ether is distilled from the extract, the residue extracted with hot 
water, filtered, and the codeine determined in the solution as above 
described. It is well to wet with benzene the sides of the glass 
vessel in which the precipitation is conducted. (2.) If only free 
codeine is present in the solution, its quantity may be determined by 
bviling it with an excess of ammonium chloride, and collecting the 
free ammonia, which may be titrated. The amount of ammonia 
multiplied by 17°588 gives the amount of anhydrous codeine. (3.) 
In all other cases where a variety of substances may be present with 
the codeine and morphine, the solution is acidified with dilute sul- 
phuric acid, evaporated to dryness with excess of magnesium oxide, 
the residue is extracted with strong alcohol, the latter distilled off, 
and the residue heated (as in “2”) with excess of ammonium 
chloride. The liquid remaining in the flask is acidified and the 
morphine precipitated with a slight excess of ammonia. After 
filtering off the precipitated morphine, the ammonia is entirely evapo- 
rated from the filtrate, when a further small quantity of morphine 
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separates. Finally the codeine, which is in the filtrate as hydro- 
chloride, may be determined according to (1). J. W. L. 


Analysis of Urine. By K. Tanicutt (Zeit. physiol. Chem., 14, 
471—490).—Salkowski has proposed a method of estimating 
creatinine in urine which was compared in a series of experiments 
with the older method of Neubauer. The results are sometimes 
higher by the one, sometimes by the other method. 

Creatinine can be detected in the urine after the ammoniacal 
fermentation has progressed for 61 days. 

A substance is present in normal urine which yields acetone when 
the urine is distilled with sulphuric acid. At least 10 c.c. of con- 
centrated sulphuric acid should be added to 300 c.c. of urine; if less 
than this amount of acid is used, all the acetone does not come off 
on distillation. The total distillate is made alkaline with sodium 
hydroxide; a solution of iodine in potassium iodide is added; and 
after 24 hours the precipitated iodoform is collected on a weighed 
filter, dried, and weighed. From the amount of iodoform so obtained, 
the quantity of acetone obtainable is calculated; various specimens 
of urine yielded from 0°01 to 0:02 gram of iodoform. 

Further experiments confirmed Salkowski’s statement (Absir., 
1889, 431) that volatile fatty acids are formed during the ammoniacal 
fermentation of urine. Quantitative results show that the fatty acids 
(chiefly acetic) increase with the intensity of the fermentation and 
the length of time for which it is allowed to occur. 

The source of the acid is considered to be the carbohydrate of 


normal urine. Humous substances are considered by Udranszky 
(Abstr., 1888, 180) to have a similar origin, but the amount of 
humonus substances does not increase with putrefaction, that is, as 
the carbohydrate disappears; moreover, the humous substances of 
stale urine have a different elementary composition from those of 
normal urine. Salkowski considers Udranszky to be wrong in this 
and other points. W. D. H. 


Estimation of Albumin in Urine. By T. C. Van Niiys and 
R. E. Lyons (Amer. Chem. J., 12, 336—351).—The authors first 
estimate the total quantity of the nitrogen in the urine by Kjeldahl’s 
method. The albumin is then precipitated by means of Almén’s 
solution of tannin, the solution filtered, and the nitrogen determined 
in @ measured quantity of the filtrate. The tannin should not be 
used in large excess. For ordinary quantities of albumin in urine, 
equal volumes of Almén’s solution and of urine are sufficient; for 
small quantities, one volume of Almén’s solution and two volumes of 
urine. If 2 per cent. or more of the albumin is present, the urine 
should be diluted with from one to two volumes of water before 
making the determination. To separate the albumin, 10 c.c. of the 
filtered urine is introduced with 10 c.c. of Almén’s solution into a 
50 c.c. flask, and, after mixing well, the liquid is filtered through a 
dry filter-paper into a dry beaker. 5 c.c. of this solution is subjected 
to the action of 10 c.c. of concentrated sulphuric acid, as in 
Kjeldahl’s original method. To absorb the ammonia, 10 c.c. of 
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i normal potassium hydroxide solution is employed. If the number 
of c.c. of 1 normal potassium hydroxide solution employed in the two 
determinations be subtracted, and the difference multiplied by 0°0028 
x 40 x 6°37, the product is the percentage of albumin contained in 
the urine. 

The results of a number of analyses are given, and these show that 
the method is an exact one. It has, moreover, the advantage of giving 
the total nitrogen contained in the urine, which may be a matter of 
importance to the pathologist. G. T. M. 


Detection of Carbonic Oxide Hemoglobin. By A. WerzeL 
(Chem. Centr., 1890, i, 738—739; from Ver. phys. med. Gess. Wurzburg, 
23).—The author recommends the following tests for carbonic oxide 
hemoglobin :—10 c.c. of the blood, 15 c.c. of 20 per cent. potassium 
ferrocyanide solution, and 2 c.c. of acetic acid (1 vol. glacial acetic 
acid : 2 vols. water) are mixed, and shaken gently. Coagulation 
ensues, the mass gradually becoming solid. If normal blood only is 
present, it is dark-brown coloured; if it is carbonic oxide blood, the 
colour is light-1ed. In the latter case, the colour of the mass becomes 
gradually dark-brown at the top, this change proceeding gradually to 
the bottom. If only very little blood is at hand, it is diluted with 
4 to 10 vols. of water, and to 10 c.c. of this, 5 c.c. of the potassium 
ferrocyanide, and 20 drops of the acetic acid are added. 

A second test is:—the blood is diluted to 4 vols. with water, to 
which 3 vols. of 1 per cent. tannin solution is added, and the mixture 
shaken. At the end of 24 hours, norma] blood has a grey colour, 
whilst carbonic oxide blood becomes carmine-red. This test is very 
delicate, and 0°0023 per cent. of carbonic oxide in the air was 
detected by its means. 

The author finds that a blood containing 26°5 per cent. of carbonic 
oxide blood causes a single wide band in the spectrum. In order to 
apply this to the quantitative determination of carbonic oxide in 
blood, he dilutes a blood containing more than the above amount of 
carbonic oxide with normal blood until the band appears singly. 

J. W. L. 

Reactions of Carbonic Oxide Blood. By E. Ricurer (Chem. 
Centr., 1890, i, 730; from Deutsche med. Wochschr., 16, 199).—The 
following three reactions are recommended by the author, all of which 
depend on the stability of carbonic oxide blood :—(1) 3 c.c. of this 
blood and of normal blood are diluted with 100 c.c. of water, and to 
10 c.c. of the solution 2 c.c. of 2 per cent. grape-sugar solution is 
added, then 2 c.c. of lime-water, and the mixture warmed. (2) To 
the same diluted blood and 2 c.c. of sugar solution, barium carbonate 
is added, and the mixture warmed. (3) 5 e.c. of each blood is 
diluted to 200 c.c., 2 drops of yellow ammonium sulphide, and then 
6 drops of 50 per cent. formic acid added. In all these tests, the 
carbonic oxide blood is not changed, whilst normal blood: is dis- 
coloured. Tartaric, lactic, or phosphoric acid may be substituted 
for the formic acid in the last reaction. J. W. L. 
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Molecular Refraction of Nitrates. By R. Loewenserz (Ber., 
23, 2180—2182).—The author has measured the refractive power of 
ethyl, propyl, isobutyl, and amyl nitrates; his results show that 
nitrogen is quinquavalent in all these compounds. F. S. K. 


Relation between the Molecular Refractive Energy and the 
Dispersive Power of Aromatic Derivatives with Saturated 
Lateral Chains. By T. Costa (Gazzetta, 19, 478—499).—Nasini 
(Rend. Acad. Lincei, 1887, 3, 168 ; and Abstr., 1887, 626) showed that in 
compounds containing an aromatic nucleus with saturated lateral 
chains, the molecular refractive energy increases and the dispersion 
diminishes with the number of carbon-atoms in the lateral chain; 
these compounds thus present the most considerable differances 
between the observed refractive energies and the results of calcula- 
tion by Briihl’s law. The author has prepared the following com- 
pounds of this class, which combine as far as possible a low dispersive 
power and a high refractive energy, with the view of discrediting 
Brihl’s generalisations :— 

Diisoamylbenzene, CsHy(CsHi)2, prepared by Austin’s method 
(Bull. Soc. Chim., 31, 12), is a colourless, limpid oil, boiling between 
253°7° and 264°2° (corr.), under a pressure of 747 mm. (corr.); vap. 
den. 7°64. Amylthymol, CsH;PrMeOC;Hy, prepared by heating 
amyl iodide with potassium thymol under pressure, is a colourless 
liquid, boiling between 242° and 243° (corr.) at 746°51 mm. (corr.) ; 
vap. den.- 7°57; mol. wt. 220 (see Engelhardt and Latschinoft 
Bull. Soc. Chim., 13, 148). Amyleugenol, C;H;-C,H;(OMe)-OC;H,,, 
is a colourless liquid, boiling with incipient decomposition between 
300°6° and 301°7° (corr.) at 74651 mm. (corr.); vap. den. 8:17; 
mol. wt. 234 (see Cahours, Compt. rend., 1877, 151, 1195). Diamyl- 
resorcinol, CsH,(OC;Hi:)2, is a crystalline solid, soluble in water, and 
melting at 47°; mol. wt. 250. Amyl-a-naphthol, CyH;OC;Hy, is a 
colourless liquid, which turns yellow and red on exposure to light. 
It boils with decomposition between 317 and 319° (corr.) at 741°9 mm. 
(corr.); mol. wt. 214. Amyl-8-naphthol, CyHy;OC;Hn, is a faintly 
yellow liquid, rapidly altered by exposure to light. It boils with 
decomposition at 323—326° (corr.) at 759°3 mm. (corr.). The last 
four compounds are prepared in a manuer analogous to amylthymol. 
The following table exhibits the results obtained, and it is noteworthy 
that in many cases where the dispersion is less than that of cin- 
namic alcohol, the differences between the calculated and observed 
values of the molecular refractive energy are greater than the value 
assigned by Briihl to the presence of an atom of some of the elements 
or of a double or triple linkage :— 

VOL, LYIIL. 4m 


ABSTRAOTS OF CHEMICAL PAPERS. 


Amvyl- 


Diamyl- Amyl- Amyl- Diamyl- Amy!l- \ 
benzene. | thymol. | eugenol. | resorcinol. |a-naphthol.|8-naphthol. 
Temperature ....| 15°2° 14°15° 14°8° 10°1° 14°2° 12 -00° 
Benz. Sol. 
at. ee cccccccces 0°87446| 0°90346| 0°97291| 0°89459, 1°00689| 1°01555 
+ 
Bui. 1°49230| 1°48778| 1:50786| 1°50047) 1-56288/ 1°56915 
a cecdccccccccs| 1°49317| 1°48831|; 1°50856| 1°50136/ 1°56404| 1°57032 
PNa 1°49673| 1°49230| 1°51284| 1°50601/! 1°57049| 1°57679 
Pn 1°50069/ 1°49633| 1°51775| 1°51118| 1°57806/ 1°58452 
BP ceccccccccces 1°50587} 1°50174| 1°52386) 1°51801 1°58808| 1°59485 
My . 1°51397; 1°51019| 1°52990) 1°52832) _ _ 
0°56397| 0°54048| 0°52272) 0°52220) 0°56020| 0°56158 


Differences .... 


Ha? — 1 
(Ha? + 2)d 
fa? — 1 
(Ha? + 2a” 
_ re 


Differences 


ee eeee 


ee ee eens 


0 °02378 


0 °01452 


0 -05042 


118 *90 122° 


116 *2 118° 
2°7 3°52 
0°31907| 0°30667 
70°19 71°76 
69°08 70°36 


1°40 
002265 


1-11 
0 °02484 


0°02422; 0:°02193 


0°01486| 0°01572 


0°04998 


0 -05245 | 
] 


130 *55 


126°6 
3°95 


0°30755 
76° 


75° 
1° 


*02309 


“01283 


119° 
113 °2 


6°68 6 

0°32307|} 0°32321 
63°13 69°17 
66°40 66°40 

2°73 2°76 


0°02531 


0°02387| 002415 


. 1°05087} 1-°05399) 1 -05083 ~ - one 
Ha 

Ss 
&. -. 0°03005| 003198, 0°03508 — 0-04980! 0-05031 
od 
pe 1 -03098 esned 1 -03635 — 1°04241| 1°05297 
~— 

S. B. A. A. 


Violet Flame produced by Common Salt in a Coal Fire. 
By A. P. Smita (Chem. News, 61, 292—293; compare Abstr., 1879, 


497 ; 


1889, 336).—The author maintains that the violet flame produced 


by common salt in a coal fire is due to the chlorine, both for grounds 

already stated, as well as on the evidence of the spectrum of the flame, 

and that it is not due to copper, as suggested by Salet (this vol., p. 560). 
D. A. L. 


Phosphorescence produced by the Contact of Ozone with 


certain Waters. 


By E. Fauria (Chem. News, 62, 39—40).—The 


author has observed a transitory soft phosphorescent glow, in the 


dark, when some samples of water are brought into contact with 
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ozone, or with ozonised water, oil, or air; neither chlorine nor hydro- 
gen peroxide produces the phenomenon, nor do all waters ; for instance, 
a deep well water and sea water did not, whilst river water did; 
moreover, boiling and filtering the water did not destroy the power of 
producing the phosphorescence. Some suggest oxidation of organic 
matter and organisms as the cause. D. A. L. 


Electrical Conductivity of Solutions of Cadmium Salts. By 
F. J. WersHoven (Zeit. physikal. Chem., 5, 481—525).—Solutions of 
cadmium chloride, bromide, iodide, nitrate, and sulphate, and potas- 
sium cadmium oxide were investigated by the author within wide 
limits of concentration and temperature. The temperature-coefficient 
of all the salts, except the iodide and double iodide, approximates at 
extreme dilutions to 2°3 per cent. per degree. In concentrated solu- 
tions, the variations of conductivity with the temperature may be 
expressed by a linear equation in the case of the chloride, iodide, and 
double iodide; the other salts require an equation of the second 
degree. Differences of as much as 10 per cent. sometimes appear 
between Grotrian’s numbers and the conductivities found by the 
author ; these the latter attributes to the “‘ not quite perfect purity ” 
of his preparations. A long discussion of the results with respect to 
molecular conductivity, the rate of transference of the ions, and the 
supposed complexity of the salt-molecules is entered on. The 
author concludes with Arrhenius that in cadmium nitrate the inactive 
molecules are not complex, but that in the other salts they are. 
Combined with Kohlrausch’s values for the speed of migration of the 
anions Cl, Br, I, and NO;, the numbers obtained for extreme dilutions 
give the following speeds of the cadmium ion :—49°2, 50°9, 49°3, 
53°7; in the mean, 51. The speeds of other ions (bivalent metals) in 
the same units are: barium, 51; zinc, 51; magnesium, 53. 

In the course of his experiments, the author found that a freshly- 
platinised platinum electrode, when dipped into a solution of potas- 
sium iodide, coloured the solution at first yellow, and, after a 
few minutes, pink. The coloration is due to platinum tetriodide 
dissolved in the solution of potassium iodide, and not in any way 
to iodine, as was proved by the addition of starch solution. The 
action seems to be PtCl, + 4KI = Ptl, + 4KCl. It is not neces- 
sary that the electrode should have been previously immersed in a 
solution of platinum chloride; hydrochloric acid alone effects the 
reaction, which indeed may be used as a most delicate test for this 
acid, yielding results when silver nitrate gives no turbidity. For 
this purpose, the washed platinised electrode is dipped repeatedly 
into potassium iodide solution until it no longer gives the pink colour ; 
it is then washed thoroughly with alcohol and water, allowed to re- 
main for some time in the solution to be tested for hydrochloric acid, 
is again washed, and reimmersed in dilute potassium iodide solution. 
After some time, the pink colour appears. Chlorides, or hydrobromic 
and other acids, do not give the coloration. J. W. 


Electrolysis of Various Substances. By P. L. Astanoaton 
(Chem. News, 62, 42—43).—The current from six Fuller’s mercury 
4m 2 
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dichromate elements was passed through various solutions with the 
following results:—Water containing calcium, magnesium, barium, 
strontium, or zinc hydrogen carbonate yielded a deposit of the normal 
carbonate at the negative electrode, both oxygen and hydrogen being 
evolved in all cases. Ferrous carbonate remained unaltered under 
similar treatment, although the evolution of the gases was the same. 
Silver chloride dissolved in sodium thiosulphate gave a deposit of 
metallic silver and an odour of hydrogen sulphide with an evolution 
uf hydrogen but no oxygen. Lead sulphate dissolved in ammonium 
tartrate deposited a black mass, smelling of ammonia, at the negative 
pole, while the positive pole and the liquid became yellow and both 
oxygen and hydrogen were evolved. D. A. L. 


Amalgams. By M. Le Banc (Zeit. physikal. Chem., 5, 467—480). 
—This paper contains an investigation of the magnitude of the 
polarisation given by various amalgams in a solution of the corre- 
sponding chloride against zinc amalgam. The apparatus used in- 
cluded a large tuning-fork, which by its vibrations allowed measure- 
ments of the E.M.F. of polarisation to be made while the primary 
current was practically constantly flowing. The rate of fall of the 
polarisation after the primary current was interrupted gave a means 
of estimating the relative stability of the amalgams. Amongst 
those of the metals of the alkalis and alkaline earths, lithium 
and magnesium amalgams are the least stable. After the current 
from eight Leclanché cells had passed for ten minutes, the evolution of 
gas was in general feeble, but in the case of lithium and magnesium, it 
was comparatively lively. The author found that in a mixture of 
zinc chloride and hydrogen chloride solutions, zinc amalgam was 
formed at the negative pole, which would indicate that atomic 
hydrogen displaces zinc in its salts. The ammonium and alkyl- 
ammonium amalgams are proved to have an actual existence, for the 
phenomena observed with solutions of the ammonium chlorides are 
quite comparable with those obtained when metallic chlorides are 
employed. These amalgams, however, are much less stable, as is 
seen by the relatively rapid falling-off of the E.M.F. of polarisation 
when the primary current ceases to flow. Besides ammonium, the 
author investigated methyl-, ethyl-, dimethyl-, diethyl-, trimethyl-, 
triethyl-, and tetramethyl-ammonium amalgams. Triethylammonium 
amalgam probably does not exist—it is at any rate extremely 
unstable ; trimethyl- and diethyl-ammonium form amalgams scarcely 
less so. The formation of a mercury froth on electrolysis has hitherto 
been held as a good indication of the production of an amalgam, but 
it is pointed out by the author that in the case of ethylammonium 
there is no froth, and yet the electrical behaviour shows that a com- 
paratively stable amalgam is formed. J. W. 


Melting Points of Organic Compounds. By A. Relsserr 
(Ber., 23, 2239—2245).—The author has tried to ascertain under 
what corditions the melting point of a substance can be determined 
with constant results; his experiments in this direction were not 
successful], but it was found that, if in taking the melting point in a 
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capillary tube the following three rules are observed, the errors of 
observation are considerably diminished. 

(1.) The zero point of the thermometer should be determined from 
time to time, and the proper correction made if necessary. 

(2.) The correction for the projecting thread must always be made, 
otherwise there may be a difference of several degrees between the 
melting points found by different observers; Rimbach’s tables (this 
vol., p. 205) are convenient for this purpose. 

(3.) The temperature at which the substance commences to melt 
should be noted and not that at which it is completely liquefied. 

The corrected melting points of 24 pure substances, ranging from 
paraxylene (m. p. 13°) to anthraquinone (m. p. 284°65°) are — 

F. 8. K. 

Deductions from Van’t Hoff’s Theory. By S. Paauiani 
(Gazzetta, 19, 453—478; compare this vol., p. 845).—The author has 
calculated the value of i from Van’t Hoff’s equation 

._ Q . 2dlogC 

ta oe ai wovcccce(L), 
for solutions at various temperatures and of different degrees of con- 
centration of the salts K,SO,, NaNO;, KCl, NH,Cl, KNO,, and NaCl. 
The figures obtained lead to the conclusion that the above equation is 
wanting in generality, the values of i diminishing with the increase 
of concentration contrary to the theory. If (1) were in general true, 


Q and @ log ¢ would have the same sign; in other words, the solu- 


bility of a salt and its heat of dissolution at different temperatures 
would always vary in the same sense, a generalisation to which there 
are very numerous exceptions. 

These discrepancies are probably due to the dependence of Van’t 
Hoff’s equation on the general laws of equilibrium in solutions, the 
second of which assumes that the transformation of one system into 
another takes place at constant volume, an assumption which does 
not hold in solutions of salts. 

A comparison of (1) with the equation deduced from the diminu- 
tion of the vapour tension of the solution of a salt, shows that if 
salts are considered to be in solution in the anhydrous state, Van’t 
Hoff’s equation is either in conflict with experimental results, or 
with Kirchhoff’s theoretical deductions (Ann. Phys. Chem., 1858, 
194, and 1885, 24; Abstr., 862, 1885) ; the discrepancies may, how- 
ever, be explained by assuming that the salts possess a different 
degree of hydration at different temperatures. Similarly, on com- 


paring (1) with the equation i= iw Ma (where M is the molecu- 
lar weight, and A the depression of the freezing point produced by a 
quantity p in solution), it appears that, whereas 7 always diminishes 


with increase of concentration when calculated from the former 


equation, the value of 4 increases or diminishes with the concen- 


P 
tration according to the nature of the salt; to reconcile the equa- 


1206 ABSTRAOTS OF CHEMICAL PAPERS. 
tions, it is necessary to suppose that M uniformly decreases with in- 
creasing concentration to an extent sufficient to render the variation of 


4 insignificant. 


The absorption of heat which in many cases takes place during 
dissolution, and which increases with the increase of dilution of the 
solution and with the diminution of the temperature of the solvent, 
just as the state of hydration of a salt is supposed to do, is explained 
by the author by the assumption that the quasi-aériform condition 
in which, by Van’t Hoff’s theory, salts are supposed to exist in dilute 
solutions, necessitates the absorption of a certain quantity of heat of 
dilatation. S. B. A. A. 


Thermal Behaviour of Cupric Chloride Solutions. By L. T. 
Rercuer and C. M. van Deventer (Zeit. physikal. Chem., 5, 559—565). 
Le Chatelier and Van’t Hoff deduced as a necessary consequence of 
thermodynamics that when the heat of dissolution of a substance in 
its almost saturated solution was negative, the solubility would 
increase with increase of temperature ; when positive, the solubility 
would diminish with rise of temperature. The salt CuCl,,2H,O is 
one of the few which dissolve in much water with development of heat, 
and its temperature coefficient of solubility is positive. These facts, 
when taken in conjunction with the above principle, would point to 
curious behaviour of the salt with respect to the heat of dissolution 
in liquids of different concentration. The authors have investigated 
the matter experimentally, and find that in a saturated solution, the 
heat of dissolution is negative, as theory predicts. From observations 
of their own, and from data given by Thomsen as to the heat of dilu- 
tion of cupric chloride solutions, they calculate that the heat of dis- 
solution attains a maximum (at 11°) when the solvent has a strength 
of about 8 mols. of CuCl,,2H,O0 to 198 mols. of H,O. At this concen- 
tration, therefore, the salt would be dissolved without any thermal 
effect whatever, and direct experiment confirms this conclusion. The 
heat of dissolution becomes negative when the concentration is about 
18 mols. of salt to 198 mols. of water. J. W. 


Heat of Combustion and Constitution of Organic Com- 
pounds. By O. Digerrensacn (Zeit. physikal. Chem., 5, 566—588). 
—The author subjects the heats of combustion of various organic 
compounds to an arithmetical investigation, and from his results 
seeks to draw conclusions as to the constitution of the substances in 
question. As the basis of calculation he assumes that the heat of com- 
bustion of a compound is additively made up of certain values which 
are constant for all compounds. ‘Thus we have the heat of combus- 
tion of the “isolated” carbon-atom, of the hydrogen-atom attached 
to carbon, and of the various forms of linking between the carbon- 
atoms. All these constants may, from the experimental data, be ex- 
pressed in terms of any one: the fatty single bond is chosen as the 
standard by the author. Reckoning in this way, he finds that what 
is left over for carbon linking in the benzene nucleus is equal to the 
thermal value of nine single bonds, and bears no simple relation to 


. 2 +. 
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three single and three double bonds: he thus considers it highly 
probable that the six carbon-atoms in the benzene ring are connected 
by nine single bonds, and that Kekulé’s formula is erroneous. 
Similarly, the heat of combustion of naphthalene would point to its 
ten carbon-atoms being connected by sixteen single bonds. The six 
carbon bonds in hexamethylene (hexahydrobenzene) appear to be 
ordinary fatty bonds; but the three in trimethylene are not so. 

By making sundry more or less probable assumptions, the author 
endeavours to fix limits between which the value of his standard 
must lie, and comes to the conclusion that the value for the single 
bond must be greater than 15000 cal. and less than 48000 cal. 
Further, the relations between the various kinds of linking are found 
to be— 

double = 2 single — 15193 cal. 
triple = 3 single — 3 x 14952 cal. 
2 trimethylene = 2 single — 15286 cal. 


The numerical terms in these equations are approximately multiples 
of 15000, so that the author thus thinks it probable that the absolute 
values of the constants are also multiples of such a number. That 
being the case, the only values which satisfy the limits he found 
above are— 

single = 30300 cal. 

double = 45450 cal. = $ single 

triple = 45450 cal. = 2 single 
trimethylene = 22725 cal. = } single. 


The thermal value of the double bond would thus be equal to that 
of the triple bond. Further, the heat of combustion of the “ isolated ”’ 
carbon-atom would be 166573 cal., and of the hydrogen-atom 
attached to carbon, 11039 cals. By the help of these values, the 
author calculates the heat of combustion of several compounds not 
used in obtaining the numbers, and finds a satisfactory agreement 
with direct experiment. J. W. 


The “Dead Space” in Chemical Reactions. By O. Lizsreicu 
(Zeit. physikal. Chem., 5, 529—558).—In a communication to the 
Royal Prussian Academy, the author pointed out that certain parts 
of the liquid in which a slow chemical transformation is going on 
exhibit either no reaction, or a diminished or delayed reaction. ‘This 
peculiar region he terms the dead space, and in the present paper 
seeks to ascertain the cause of the phenomenon. For the purposes of 
experiment, the most useful reactions are the transformation in dilute 
aqueous solution of chloral into chloroform by means of sodium car- 
bonate, and the reaction between iodic acid and sulphurous acid. In 
the first case, the extent of the reaction is rendered visible by the 
mg of chloroform; in the second case, by the liberation of 
iodine. 

The dead space appears at the free surface of the liquid, and is 
easily visible to the naked eye ; and in narrow spaces, capillary tubes 
for example, there is either retardation or entire prevention of the 
reaction, as may be seen when iodic and sulphurous acids are used 
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along with starch solution. In somewhat wider tubes, a thin thread 
of blue appears in the last case along the axis. Some 40 figures are 
given in the paper to show the form of the dead space in vessels of 
various shapes. 

The author proves conclusively that the dead space at the free 
surface is not due to evaporation, and is inclined to attribute the 
phenomenon to the physical influence of the walls and to the surface 
tension, there being a certain viscosity to hinder the reaction in these 
regions. This view receives support from the fact that the dead 
space diminishes in extent with rise of temperature. J. W. 


Influence of Glass Surfaces on Velocity of Reaction. By 
Sprranski (Zeit. physikal. Chem., 5, 607—608).—The observation of 
Liebreich (preceding abstract), that the reaction between iodic 
and sulphurous acids did not take place when the mixture was 
poured into a vessel filled with glass beads, points to a possible source 
of error in the determination of many velocities of reaction. The 
author studied the influence of glass wool and glass beads on the rate 
of inversion of cane-sugar by hydrochloric acid. Glass wool pro- 
duced a continuous diminution of the velocity-constant, but this was 
proved to proceed from interaction between the glass and the acid, 
the titre falling to about half its initial value in three days. Beads 
previously boiled in acid exerted not the slightest influence on the 
rate of inversion. 


Isomorphism. Part II. By J. W. Rerearrs (Zeit. physikal. 
Chem., 5, 436—466).—In a former paper (this vol., p. 328), the 
author studied the nitrates of the alkali metals and of silver. He 
now takes up and investigates in detail the corresponding chlorates, 
the method employed being, as before, a study of the specific gravities 
of the mixed crystals. 

In the isodimorphous series [AgCl0, : NaClOs], crystals containing 
up to 182 per cent. of silver chlorate are regular; a break in the 
series then follows, after which crystals containing more than 71°5 per 
cent. of the silver salt are quadratic. Potassium and silver chlorates 
crystallise very sparingly with each other, the monoclinic potassium 
salt taking up only a small fraction of a per cent. of silver salt, which 
in its turn behaves similarly towards the former. A quadratic double 
salt, KC1O,,AgC10;, is, however, formed when the simple salts are 
allowed to crystallise in molecular proportions. Sodium and potas- 
sium chlorates neither form a double salt, nor do they take up more 
than traces of each other when they crystallise from mixed solutions. 
The chlorates of ammonium, rubidium, cesium, and thallium are all 
considered by the author to be monoclinic and isomorphous with 
potassium cblevate. Lithium chlorate is probably rhombic. A table 
is given comparing the nitrates, chlorates, bromates, and iodates of 
the above metals. 

The author, in conclusion, criticises the value of identity of angle, 
parallel growth, &c., as criteria of isomorphism; and is of opinion 
that only a study of the capability in any given case to form mixed 
crystals can lead to definite and trustworthy results. J. W. 
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Freezing Point of Isomorphous Mixtures. By F. W. Kisrer 
(Zeit. physikal. Chem., 5, 601—606).—It is well known that Van’t 
Hoff’s law for the depression of the freezing point holds true only 
when the solvent separates out as such. If some of the dissolved 
substance crystallises along with the solvent on freezing, then the 
law is no longer applicable (Van’t Hoff, this vol., p. 1044), but must 
be suitably altered. The author investigates a combination of sub- 
stances which crystallise together in all proportions, namely, hexa- 
chlor-a-keto-y-pentylene, C;Cl,O, and pentachlormonobrom-a-keto- 
y-pentylene, C;Cl;BrO. Here the crystals which separate have 
the same composition as the liquid, and the freezing point may be 
calculated from the simple formula of mixing, that is, the curve of 
the freezing point tabulated against percentage composition of the 
mixture is a straight line joining the freezing points of the two pure 
substances. J. W. 


Affinity-constants of Organic Acids. By H. G. Brrumann 
(Zeit. physikal. Chem., 5, 385—422).—In this paper we have a 
further contribution to the determination of the constants of affinity 
which have been shown by Ostwald (Abstr., 1889, 818) to be so 
characteristic for the various organic acids. The author has 
measured the constants of over 40 additional substances, including 
substituted benzoic acids, the polycarboxylic acids of benzene, 
naphthoic and hydronaphthoic acids, many bibasic acids of the 
oxalic series, and one or two derivatives of pyridine and thiazole. 

The alkyl substitution-products of succinic and glutaric acids are 
the subject of a special discussion from the point of view of the 
Van’t Hoff-Wislicenus theory. The substitution of a hydrogen-atom 
by a methyl-group usually lowers the constant, but in succinic acid, 
&c., the opposite is the case. From a consideration of the numbers 
obtained by him for the different derivatives, the author is disposed 
to believe that the raising of the constant in such instances is due to 
approximation of the two carboxyl-groups, brought about by the 
introduction of the compound radicle. J. W. 


Inorganic Chemistry. 


Ammonia in Burnt Magnesium. By P. L. Astanociou (Chem. 
News, 62, 99)—Ammonia was observed in the magnesium hydroxide 
left behind after burning magnesium wire or dust in the air. 

D. A. L. 

Water of Crystallisation. By L. Scuyemer (Monatsh., 11, 
166—178).—In his investigations, the author considers, as water 
of crystallisation, only that water which is directly taken up 
by the anhydrous salt, and which can be driven off on heating the 
compound. Supposing the density of the anhydrous salt to remain 
constant when in combination, it appears that water, existing as 
water of crystallisation, has a constant density of either $or¢. The 
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former number obtains in the case of the following compounds :— 
NaBr,2H,0; BaCl,,2H,0; SrCl,,6H,0; Na,CO,,10H,O; 2NaOH,7H,0; 
CaS0O,,2H,0 ; Al,(SO,)s, 18H,0 H Na,B,0,;,5H,O > Ca(NO3)2,4H,0 ; 
K,Al,(SO,),,24H,0 ; (NH,).Al,(SO,),,24H,0; Na,Al.(SO,),,24H,0 ; 
HBr,5H,.O; KC10;,2H,0; BaCl,,4H,O, and others; the latter in 
that of ferrous, copper, zinc, magnesium, and manganese sulphates. 
In the case of the monohydrate of sulphuric acid, H,SO,,H,O, the 
molecule of water has a density of +; the second molecule existing in 
the hydrate H,SO,,2H,0 has a density of £. 

The density of an aqueous solution of a salt is dependent on the 
following factors:—(1) the quantity of anhydrous salt in solution ; 
(2) the quantity of the combined water; (3) the quantity of un- 
combined water having a density 1. Knowing the density of the 
anhydrous salt, and which of the expressions $ and 4 represents the 
density of the combined water, the density of an aqueous solution of 
any strength can be readily calculated. The paper contains a series 
of tables, which show how very closely the numbers obtained by such 
calculations agree with those found by observation. G. T. M. 


Action of Arseniuretted Hydrogen on Potassium Perman- 
ganate. By D. Tivo (Gazzetta, 19, 630-—632).—When a current 
of pure arseniuretted hydrogen is passed into a dilute solution of 
potassium permanganate, a brown precipitate is formed, the liquid 
after a time becoming clear and colourless. The following reactions 
take place:—(1) AsH; + 2KMnO, = K,HAsOQ, + Mn,0,; + H,0; 
(2) AsH; + 2K MnO, = K,HAsO; + 2MnO, + H,0. The first re- 


action is the principal one, the solution containing potassium arsenate 
and only small quantities of arsenite; part of the arsenate is mechani- 
cally retained by the precipitate. The latter consists of hydrated 
Sesquioxide of manganese mixed with small and variable quantities of 


the hydrated peroxide. S. B. A. A. 


Note on the Diamond. By A. Krause (Ber., 23, 2409—2412). 
—Diamond splinters were burnt in a current of oxygen, the products 
of combustion absorbed by ammonia, and the ammoniacal solution 
decomposed with pure sodium hydroxide. A comparison of the crys- 
tals obtained on evaporation with those of pure sodium carbonate, 
showed that they had the same percentage of water of crystallisation, 
and that they were identical in crystalline form, optical properties, 
melting point, electrical conductivity, and solubility in water. The 
author concludes that the diamond must be chemically identical with 
<arbon, since not only is the atomic weight the same, but on oxida- 
tion they both yield exactly the same product. J. B. T. 


Potassium Tetrathionate and Pentathionate. By A. Fock and 
K. Ktiiss (Ber.. 23, 2428—2432)—The authors have examined the 
crystals to which Rammelsberg gave the formula K,S,O,, and find 
them to be really potassium tetrathionate, K,8,O,, and they suggest 
that the analysis which Rammelsberg published was made with a 
different and impure preparation. The compounds described by 
Lewis (Trans., 1881, 68, and 1882, 300) and Shaw (Trans., 1883, 
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357) are really potassium pentathionate, 2K,8,0, + 3H,0, not 
K,S;0, + H,0, as the latter states; there is therefore only one potas- 
sium pentathionate. Potassium tetrathionate crystallises in peculiar 
hemimorphous or hemihedral forms belonging to the monosymmetric 
system, not to the rhombic system as stated in Shuw’s paper. Potas- 
sium pentathionate crystallises in thick prisms and in flat plates, both 
forms belonging to the rhombic system. J. B. T. 


Copper Oxysulphides. By T. Cuicne (Arch. Pharm. 228, 
374—414).—The action of ammoniacal copper oxide solution on 
cupric sulphide when hot, as in the volumeiric estimation of 
copper by (standard) sodium sulphide solution, does not add oxygen 
to the sulphide, but removes sulphur; the sulphide is partially or com- 
pletely converted into cuprous sulphide, and the conversion is the more 
complete the higher the temperature and the more concentrated the 
oxide solution; both temperature and state of concentration affect the 
result in a marked manner. The cuprous sulphide is not further at- 
tacked. The sulphur removed is oxidised to sulphuric acid, whilst the 
cupric oxide in solution is reduced to cuprous oxide; the filtrate conse- 
quently always contains sulphuric acid when the cupric oxide solution 
has been prepared either from chloride, nitrate, or acetate. In neutral or 
acid solutions, the same reaction takes place, but the oxide does not yield 
up oxygen; the copper solution only acts as a carrier of oxygen from 
the air. The products of the action of the oxide solution on the 
sulphide are not oxysulphides, but compounds or mixtures of cupric 
and cuprous sulphide, and sulphate is always present, due to the easy 
oxidation of the cupric sulphide, except in the case when cuprous 
sulphide alone is formed. The water of crystallisation and the com- 
bined oxygen of the sulphate are reckoned as oxygen ; the compound 
is considered to be an oxysulphide. The action of concentrated 
sulphuric acid on metallic copper yields sulphurous anhydride and 
cupric sulphate, but does not produce oxysulphide, but only cuprous 
sulphide, so long as any metallic copper is present. This sulphide first 
appears brown, and then black ; it does not oxidise in the air, or only 
very slightly. When the whole of tho metallic copper has dissolved, 
cupric sulphide is produced by the action of sulphuric acid on the 
cuprous sulphide, and the newly formed compound is attacked in turn 
with the separation of free sulphur, the two reactions proceeding 
simultaneously. The sulphur thus set free is insoluble in carbon 
bisulphide, and can reproduce cupric sulphide on heating cuprous 
sulphide with it. J. T. 


New Ammoniacal Mercury Compounds, and a New Reac- 
tion for Mercurammonium Compounds. By L. Pesci (Gazzetta, 
19, 509—526).—On adding ammonia to a solution of mercuric 
bromide, a flocculent, light-yellow precipitate is slowly formed; this 
substance is probably analogous to “infusible white precipitate,” 
Hg,NC1,NH,Cl, but its composition cannot be definitely ascertained, as 
it continually loses ammonium bromide when washed with cold water. 
By treatment with boiling water, it becomes orange-yellow, loses 
bromine, and its composition gradually approximates to Hg,NBr. 
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When an aqueous solution of mercuric bromide is treated with 
excess of ammonium carbonate, a heavy, white precipitate of needles 
is formed which readily loses ammonium bromide when treated with 
water, being converted into the preceding yellow compound. When 
treated with warm potash or soda, it loses ammonia, and is trans- 
formed into mercurammonium bromide, Hg,NBr. After purifica- 
tion by washing with a dilute solution of ammonium carbonate and 
drying over sulphuric acid, its composition was 4Hg,NBr,5NH,Br. 
It is readily soluble in cold hydrochloric acid, but is insoluble in 
nitric acid; it dissolves in warm, dilute, sulphuric acid (10 per cent.), 
but mercuric bromide crystallises out on cooling; it also dissolves in 
ammonium chloride, bromide, or iodide with evolution of ammonia. 
At an elevated temperature, it decomposes without melting. 

Mercurammonium bromide, Hg,NBr, obtained by the decomposition 
of the preceding compound with potash or soda, or by treating 
Millon’s base with dilute hydrobromic acid, is a pale, orange-yellow, 
anhydrous powder readily soluble in dilute hydrochloric acid, but in- 
soluble in water and in nitric or sulphuric acids. It behaves like the 
preceding compound with ammonium chloride, bromide, or iodide. 
It decomposes on heating without previous fusion, giving off small 
quantities of ammonia, and forming a sublimate consisting principally 
of metallic mercury. 

When either mercurammonium bromide or the compound 
4Hg.NBr,5NH,Br is treated with a boiling solution of ammonium 
bromide and filtered after a short contact, the filtrate deposits, on 
cooling, colourless, microscopic crystals of the composition 
Hg.NBr,3NH,Br. The same compound is obtained on adding di- 
lute ammonia to a solution of mercuric bromide in ammonium 
bromide, or by mixing alcoholic solutions of mercuric bromide and 
ammonia; in the latter case, however, the product is amorphous. It 
is decomposed by water, but not by alcohol. It melts at 180° with 
evolution of ammonia, whilst at a higher temperature a white powder 
and drops of a yellow liquid are sublimed. It is readily soluble in 
hydrochloric acid ; it also dissolves in hot dilute sulphuric acid, but 
mercuric bromide separates on cooling; it slowly dissolves in am- 
monium chloride, bromide, or iodide with evolution of ammonia. 
It is decomposed by potash or soda with the formation of mercur- 
ammonium bromide and ammonia. 

The presence of the mercurammonium radicle, Hg,N, may gener- 
ally be ascertained by the resistance of its salts to the action of potash 
or soda and by their decomposition by sodium sulphide; in double 
salts of mercurammonium and ammonium, the ammonium salt is split 
off and decomposed by alkalis, and the mercurammonium salt may 
then be detected by sodium sulphide. As, however, some double 
salts of mercury and ammonium (for example, HgCl.,NH,Cl, 
HgCl,,2NH,Cl, HgCl.,2NH,I, &c.) are converted into mercurammo- 
nium compounds by treatment with alkalis, the presence of the 
radicle in the original compound cannot always be determined by 
this method. 

The evolution of ammonia by mercurammonium compounds when 
treated with ammonium bromide affords a ready means of detecting 
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the radicle ; the ammonia may be quantitatively determined by allow- 
ing the reaction to proceed for about 48 hours in a closed bell-jar in 
presence of a definite quantity of oxalic acid. When neutral mercur- 
ammonium salts are treated in this way, one-fourth of the evolved 
ammonia proceeds from the radicle, the reaction which takes place 
being represented by the equation Hg,.NX + 3NH,X = 2HgX, + 
4NH;. The residual solution contains a double salt of mercury and 
ammonia, which is reconverted into a mercurammonium salt on the 


addition of ammonia. S. B. A. A. 


Cobalt and Nickel Oxides. By G. Scuriper (Chem. Centr., 
1890, i, 931—932, Inaugural Dissertation).—The author finds that 
if the cobalt oxide, Co;0;, obtained by treating a solution of a cobalt 
salt with potassium hypochlorite or hypobromite, is heated to boiling 
in the liquid, oxides varying in composition from Co;Q; to Co,0; are 
formed, and that the same oxides are produced if the solution of the 
cobalt salt is first treated with bromine and then with potassium 
hydroxide. 

Since the higher oxide, Co,0;, is more readily washed than the 
cobaltic oxide, Co,0;, it is recommended to precipitate cobalt as the 
higher oxide for the purpose of quantitative analysis. If solutions of 
salts of nickel are treated in the manner described above, nickel oxide, 
Ni,O;, is the only product. If, on the other hand, potassium 
hydroxide and, afterwards, bromine are added to the nickel solution, 
a lower oxide, Ni;O;, having a formula between Ni,O; and NiO, is 
formed. The oxides Ni;O,, Ni,O; lose oxygen when boiled in potash 


solution, and form oxides of an indefinite constitution. J. W. L. 


Constitution of the Cobalt, Chromium, and Rhodium 
Bases. By S. M. Jércensen (J. pr. Chem. [2], 42, 206—221).— 
The compound described by Fremy and Cleve as chlorotetramine- 
chromic chloride, (Cr,4NH;)Cl;,H,O, is best prepared in the manner 
previously described by the author (Abstr., 1880, 10). To the mixed 
solution of chlorotetramine- and chloropurpureo-chromic chloride 
obtained as there stated, ammonium sulphate is added, the precipi- 
tated chlorotetraminechromic sulphate washed with water, and 
reconverted into the chloride by mixing with moderately concentrated 
hydrochloric acid. To free this compound from sulphuric acid, it is 
dissolved in water and filtered, and the filtrate allowed to fall into 
moderately concentrated hydrochloric acid. Its molecular weight, 
found by Raoult’s method, agrees, as previously stated (this vol., p. 
953), with the simple empirical formula given above. In its general 
behaviour, it strongly resembles the purpureo-compounds, and it is 
therefore probable that, as in these compounds, one of the chlorine- 
atoms is combined with the metal. That this is really the case is 
shown by the fact that only two-thirds of the chlorine is immediately 
precipitated by silver nitrate in candle light. The composition of the 
salts described below is also in agreement with this supposition, as is 
also the fact that the platinochloride contains only one atom of 
platinum for every chlorine-atom in the molecule. 


Chlorotetraminechromic nitrate, Cl(Cr,4NH;)2NO,,H,0, is prepared 
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by the addition of nitric acid to a solution of the chloride. Itisa 
beautiful, almost carmine-red salt, and at 100° undergoes a remark- 
able change, assuming a deep-black colour, and dissolving in water 
forming a bluish-black solution. In this it differs from the other- 
wise similar chloropurpureochromic nitrate. The corresponding 
bromide, Cl(Cr,4NH;)Br.,H,0, is a violet-red precipitate. 

A cobaltammonium chloride of similar composition has been also 
obtained by Vortmann (Abstr., 1883, 25, this vol., p. 14), and a 
careful comparison of both compounds has shown that they closely 
correspond with one another in all their properties, and the author, 
therefore, terms Vortmann’s compound chlorotetraminecobalt chloride, 
Cl(Co,4NH;,H,0)Cl,. It was prepared according to the method given 
by Vortmann, and purified in a manner similar to that given for the 
chromium salt. It forms a violet, crystalline powder, scarcely distin- 
guishable from chloropurpureocobalt chloride, and soluble in 40 parts 
of water at the ordinary temperature. Its molecular weight, as found by 
Raoult’s method, agrees with the formula given above. Silver nitrate 
only precipitates two-thirds of the chlorine in the cold, and sulphuric 
acid drives off two-thirds of the chlorine as hydrogen chloride, forming 
the sulphate Cl(Co,4NH;,H,0)SO,, which crystallises in rhombic 
tablets, and is isomorphous with the corresponding chromium salt. 
The platinochloride, Cl(Co,4NH;,H,0)PtCl,,2H,0, only contains one 
atom of platinum for every atom of chlorine present, and crystallises 
in brown needles which have a silky lustre, and lose their water of 
crystallisation at 100° or over sulphuric acid. The bromide, 
Cl(Co,4NH;,H,0) Br, is a bluish-violet, crystalline precipitate more 
soluble than the chloride. The chromate, Cl(Co,4NH;,H,0O)CrO,, 
forms a greenish-brown precipitate, soluble in cold water with an 
olive-green colour. 

The foregoing description shows that these two chlorotetramine- 
salts correspond in their composition and general properties with the 
chloropurpureo-salts, but differ from them in containing 1H,0 in 
place of 1 NH. 


Cl(Cr,4NH;,H,0) Cl. Cl(Co,4NH;,H,0)Cl,. 
Cl(Cr,4N H;,NH;) Ch. C1(Co,4N H;,NH;) Cl. 


The chlorides of both series are isomorphous, and appear to have 
approximately the same molecular volume. The characteristic fluo- 
silicates of these compounds also form crystals, the difference in the 
angles of which is very slight. There can, therefore, be no doubt that 
the first series contain a bivalent radicle isomeric with water in place of 
NH;. In confirmation of this it is found that when chlorotetramine- 
cobalt chloride is heated on the water-bath, first with ammonia and 
then with an excess of hydrochloric acid, it is converted into chloro- 
purpureocobalt chloride. On the other hand, the latter compound, 
when treated with silver carbonate, yields the roseochloride, the 
solution of which is converted, on evaporation on the water-bath, into 
chlorotetraminecobalt chloride. Vortmann has shown that the latter 
readily passes into the praseochloride, and vice versd. 

For the tetramine salts, the author proposes the constitutional 


INORGANIO CHEMISTRY. . 1215 


Cl 
formula R'’Z0H;-Cl , corresponding with those already 

\NHyNHyNH,NH,Cl 
given for the chloropurpureo- and chloropraseo-salts (J. pr. Chem. 
[2], 41, 437). The formation of these salts also emphasises the 
author’s previous statement that one of the NH;-groups in the pur- 
pureo-salts is less firmly combined than the remaining four. 

H. G. C. 

Cryoscopic Investigations of Colloids. By A. Sapanéerr (J. 
Russ. Chem. Soc., 21, 515—525).—The author has studied the appli- 
cation to some colloidal substances of Raoult’s method of determining 
the molecular weight from the depression of the freezing point. 

Colloidal tungstic acid was prepared by Graham’s method by 
dialysing a weak hydrochloric acid solution of sodium tungstate. On 
evaporating the dialysed solution on the water-bath or in a vacuum 
over sulphuric acid, an amorphous, transparent substance was ob- 
tained, the composition of which, after drying at 200°, corresponded 
with the formula 3W0O;,H,0. The depression was identical for 
both kinds of preparations. The numbers obtained with solutions 
containing 1°2—100 parts of the acid in 100 parts of water varied 
from 0°035—1°910°, from which the value 679—995 was calculated 
as the molecular weight, that of 3WO,,H,O being = 714. Colloidal 
tungstic acid is therefore tritungstic acid. 

Colloidal molybdic acid was prepared in the same manner as the 
foregoing. After evaporation of the dialysed solution in a vacuum 
over sulphuric acid, it is left as transparent, hygroscopic, gum-like 
crusts, soluble in water without change, but on heating the solution 
a white precipitate separates, and on evaporating to dryness an 
insoluble residue is left. Immediately after preparation, the salt 
contains 11‘2 per cent. of water; after drying for several weeks 
over sulphuric acid, only 6°92 per cent. With the time of drying, 
the solubility of molybdic acid in water is found to decrease, und after 
some time it becomes insoluble. The depression of the freezing point 
for solutions containing 1‘6—5'1 parts in 100 parts of water gives 
M = 608—631, the number calculated for (MO;), being 576. 

Glycogen.—A very pure preparation was used. For solutions con- 
taining 406—829 parts in 100 parts of water, a depression of 
0°050—0°095 was found, giving M = 1545—1625. The molecular 
weight (C.H1O;)i0 = 1620. The effect of fermentation of glycogen 
shows that the molecule must be double, CsH,O;, whilst the action of 
dilute sulphuric acid (Shtcherbakoff) shows that its true formula is 
five times larger than the empirical one. On heating at 115°, glycogen 
loses 3°58 per cent. of its weight, and on dissolving the residue in 
water and determining the depression of the freezing point, values were 
obtained for the molecular formula which are 14 times smaller than 
the above, pointing probably to the existence of several modifications. 

Silicic Acid.—On dialysing a weak solution of hydrochloric acid to 
which one of pure sodium silicate was added, solutions containing up 
to 37 per cent. of silicic acid were obtained by boiling down the solu- 
tion in a flask, whereas the solution of maximum concentration obtained 
by Graham’s method, containing 14 per cent., was found to be very 
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unstable. The depression of the freezing point of solutions, purified 
by repeated addition of hydrochloric acid and dialysis, was found to be 
about 0°002°, that is, smaller than the possible experimental error. It 
shows that the molecular weight of silica is extremely high. Assuming 
that the depression lies between 0°005° and 0°0025°, and that silica 
is a polymeride, (SiO,),, the value of nm will lie between 800 and 
1600. 

Colloidal Ferric Hydrate——On dialysing a solution of pure ferric 
hydroxide in a small quantity of hydrochloric acid, a solution is 
obtained, containing, even after weeks, some hydrochloric acid. The 
purest preparations obtained in this way were found to correspond 
with the composition Fe,Cl.,116Fe.(OH).. The freezing-point de- 
pression of solutions containing 16Fe,(OH), for 1Fe,Cl, was found 
to be 0°065°, and with increasing number of molecules of hydroxide, 
the depression was found to diminish, as shown in a tabular 
arrangement, down to the proportion Fe,C],,116Fe,(OH),, when it was 
found to be inappreciable. From this it follows, that the hydroxide 
alone causes no depression, but that the effect is due to the chloride 
only, and that the molecular weight of the hydroxide in solution is 
extremely large. On assuming, therefore, that the depression is due 
only to the presence of the chloride, and recalculating the values 
accordingly, values were obtained for the molecular weight of the 
chloride varying between 270 and 342. The molecular weight of 
Fe,Cl, = 325. The depression of 1 gram of substance in 100 parts of 
water for ferric chloride is, according to Raoult, = 0°356°, therefore 
six times larger than the normal value, 0°0584°, obtained by the 
author. Raoult’s large value is due to a dissociation of ferric chloride 
in aqueous solution, and in the above case, in the presence of a large 
amount of ferric hydroxide, that is, one of the products of dissocia- 
tion, scarcely any dissociation takes place. It is interesting to note 
that the electrical conductivity decreases with the decreasing amount 
of ferric chloride present, so that the author concludes that pure 
ferric hydroxide in aqueous solution does not conduct. 

Egg albumin, puritied by Michailoff’s method, shows, in aqueous 
solution, an appreciable lowering of temperature. A solution of 
15°6 parts in 100 parts of water shows a depression of 0°02°, from 
which it follows that the molecular weight is about 15,000. 

Referring to Lubavin’s experiments (this vol., p. 685), the author 
has subjected his solutions to the temperature of —20° for at least 
one hour, until they became perfectly solid. No coagulation of tung- 
stic or molybdic acid, of glycogen, or albumin occurred, and com- 
plete solution took place after fusion. A solution of silica treated in 
the same manner yielded the greater part of the silica in the insoluble 
state. The author concludes by remarking that his experiments 
were carried out before the publication of the interesting researches 
of Morris and Brown. 


Composition of Some Metallic Sulphides obtained in the Wet 
Way, and Reactions of the Sulphide of Gold, Au,S,. By W. 
Antony and A. Luccnest (Gazzetta, 19, 545--562).—To decide 
whether lead, copper, bismuth, antimony, and gold are precipitated 
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from their solutions by sulphuretted hydrogen as sulphides, or as 
hydrosulphides, a series of experiments were made, the filtration 
being conducted under a bell jar, through which a current of 
hydrogen sulphide was continually passing; boiled water saturated 
with the gas was used for washing, and was brought on to the pre- 
cipitate by means of a tube passing through the stopper of the bell 
jar. The washed precipitate was quickly pressed between filter paper 
and dried in a current of perfectly pure nitrogen, the temperature 
being gradually raised to 120—130°, and the issuing gas led through 
a solution of silver nitrate; the dried sulphide was then analysed. 
Under these circumstances, the lead precipitate has the composition 
PbS, the bismuth precipitate, Bi,S,; the precipitate from tartar 
emetic is Sb.S;, and that obtained by adding excess of hydrochloric 
acid to a freshly prepared solution of sodium thioantimonate is 
Sb,S;; the copper precipitate obtained at the ordinary temperature 
could not be properly washed in the apparatus, but when prepared at 
0°, and washed by decantation with sulphuretted hydrogen water at 
0° until the precipitate was sufficiently compact for treatment, its 
composition was found to be CuS. 

Dilute solutions of gold (1 per cent.) treated at 90—100° with a 
current of hydrogen sulphide give a precipitate of pure gold; dilute 
solutions (1—3 per cent.) treated in the same way at the ordinary 
temperature (about 8°) yield a black precipitate of Au,S,. The 
temperature of the solution continually rises during the precipitation 
proportionately to the strength of the solution, and if at any time the 
temperature approaches 40°, metallic gold is precipitated along with 
the sulphide. If the solution is not fully precipitated, and the 
sulphide is allowed to remain in contact with the solution of auric 
chloride, these salts react according to the equation 4AuCl, + 
2Au,S, + 8H.0 = 6Au + 12HCl + 2H,SO,, metallic gold being 
formed. From solutions of aurous sodium thiosulphate, hydrogen 
sulphide precipitates mixtures of gold, sulphur, and aurous sulphide, 
which always vary in composition; the action of auric chloride on 
these solutions is as described by Fordos and Gélis (Ann. Chim. 
Pharm. [3], 13, 394), the liquid being at first coloured reddish-brown, 
owing to the formation of a soluble compound rich in gold; but after 
adding a few drops of the reagent, a precipitate of Au,S, is formed ; 
this is again decomposed by an excess of auric chloride, in accorda ce 
with the equation given. When auric chloride is added to potassium 
or sodium hydrosulphides, Au,S, is formed, and dissolves in excess 
of the reagent; with ammonium hydrosulphide, however, the pre- 
cipitate of Au,S, at first formed is immediately deprived of its sulphar 
and reduced to metallic gold. When aurous sulphide is left in con- 
tact with either colourless or yellow ammonium sulphide, it is 
similarly reduced. 8S. B. A. A. 


A New Anhydrous Double Chloride of Gold and Potassium. 
By A. Larner (Monatsh., 11, 220—223).—The. author has obtained a 
compound having the formula AuC);,KCl, by dissolving gold in aqua- 
regia, and adding the molecular proportion of potassium chloride 
dissolved in a little water. After sufficient concentration of the 
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solution over quick-lime and over sulphuric acid, crystallisation com- 
menced, and a deposit of glistening, yellow needles was obtained, 
which remained unchanged on exposure to the air. The crystallo- 
graphic measurements of these needles correspond exactly with those 
of crystals obtained by Topsde (Monatsh., 1874, 265), and to which 
he attributed the formula 2(AuC)];,,KCl) + H,0. G. T. M. 


Platososemiamine Chloride, an Isomeride of Magnus’ Salt. 
By A. Cossa (Ber., 23, 2503—2509).—By the action of a boiling 
solution of ammonium nitrate on Magnus’ salt a mixture is obtained, 
consisting of platosamine chloride, platinodiamine chloronitrate 
(Gros), and a compound isomeric with Magnus’ salt. It is insoluble 
in alcohol; 100 parts of water dissolve 0°34 part at 17°, and 1°82 
parts at 100°; it crystallises from water in yellow, lustrous plates, of 
sp. gr. 3°61. On boiling with excess of ammonia, platosodiamine 
chloride is formed, whilst with oxidising agents it yields platino- 
diamine chloride. The author regards the substance as a compound 
of 1 mol. of platosodiamine chloride and 2 mols. of the chloride of a 
new base (platinosemiamine) PtCl-NH,;Cl. The potassiochloride of 
this base, Pt(NH;)Cl,,KCl,H,O, is readily soluble in water, and yields 
the isomeride of Magnus’ salt on treatment with platos:diamine 
chloride. The. isomeride is also formed by the addition of ammonia 
to platinous chloride, and by its elimination from platososemiamine 


chloride. J. B. T. 


Organic Chemistry. 


Geometrical Isomerism of the Bromo-derivatives of 
Pseudobutylene. By A. Favorsxky and C. Desour (J. pr. Chem. 
[2], 42, 149—155).—In this paper the authors show that Wislicenus 
and Hiélz, in their work on the brominated derivatives of pseudo- 
butylene (Abstr., 1889, 576), were dealing with a mixture of butylenes, 
and therefore with a mixture of derivatives, not with geometrical 
isomerides. Their theoretical conclusions, consequently, are un- 


sound. A. G. B. 


Hexadecylene Bromide Derivatives. By F. Krarrr and L. 
Grosyean (Ber., 23, 2352—2356)—Pure hexadecylene bromide 
is prepared by treating a carbon bisulphide solution of pure hexa- 
decylene with the calculated quantity of bromine dissolved in 
the same medium; the partially purified hydrocarbon from sper- 
maceti may also be emyloyed. The bromide boils at 225—227° 
at 15 mm. without decomposition. Diacetylhexadecylene, CjHs(OAc)2, 
is obtained by boiling pure hexadecylene bromide with glacial 
acetic acid for 5—6 hours, the excess of acid is evaporated under 
reduced pressure, the residue dissolved in alcohol, and precipitated 
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with water; it crystallises in colourless plates, melting at 
55—56°. Hewxadecylene glycol, CyH»(OH),., is prepared by boiling 
the diacetyl-derivative with alcoholic potash; the product is 
poured into cold water, and the precipitated, glycol purified by re- 
crystallisation from alcohol ; it melts at 72—73°, and, in small quanti- 
ties, boils unchanged at 210—211° under a pressure of 9 mm., and 
20—221° at 15 mm. Hexadecylenedicarborylic anhydride, Cy.H3.0s, 
is formed by treating hexadecylene bromide with potassium cyanide, 
and hydrolysing the product with alcoholic potash; it melts at 
73—75°, and boils at 245—248° at 15mm. Hexadecylenedicarboxylic 
acid, C\sH»(CO-OH)., is obtained by dissolving the anhydride in 
dilute ammonia, and precipitating with dilute hydrochloric acid ; it 
melts at 121°, and is converted into the anhydride. The silver salt is 
crystalline. J. B. T. 


The Two Diiodides of Acetylene. By E. Paterné and A. Prr- 
ATONER (Gazzetta 19, 580—61)1).—The existence of two isomeric 
symmetrical diiodoethylenes, CHI:CHI, is a point of some importance 
in the theory of isomerism in space, and has hitherto been taken as 
established by Sabanéeff’s experiments (Annalen, 178, 122); the 
authors have now re-investigated the subject. By passing acetylene 
over iodine in presence of absolute alcohol with frequent agitation, 
Sabanéeff obtaiued a solid iodide crystallising in needles, melting at 
73°, and boiling at 192°, a liquid compound solidifying below 0°, and 
a small quantity of another very volatile iodide. On repeating these 
experiments, the authors obtained a large quantity of the solid iodide 
together with a very small quantity of an impure liquid product. 
When the reaction takes place in an acetic acid solution (instead of 
in alcohol), nothing but the solid iodide is formed; on the other 
hand, in presence of an excess of iodic acid, the product consists 
mainly of the liquid iodide, a small quantity of moniodacetylene, 
C.HI, being also formed ; the latter is also obtained in minute quanti- 
ties in the other methods of preparing the iodides. The iodide is a 
heavy liquid with a pleasant, ethereal odour, boils at 29—-32°, and does 
not solidify in a mixture of ice and salt. On heating it in a closed 
vessel above its boiling point, it decomposes with a slight explosion 
into carbon and hydrogen iodide. It combines with cuprous chloride 
forming a red, flocculent compound analogous to copper acetylide. 
In an acetic acid solution, it readily combines with hydriodic acid to 
form the solid diiodide; this crystallises in large colourless needles 
which cannot be powdered on account of their ductility. It melts at 
71° and volatilises in a current of steam, but, contrary to Plimpton’s 
statement (Trans., 1882, 392), it is largely decomposed when dis- 
tilled under the ordinary pressure. 

The liquid iodide cannot be obtained pure on account of its insta- 
bility ; the analyses are very discrepant but point towards a formula 
C,H,I, ; the crude product is always discoloured by iodine, and when 
decolorised by washing with potash it soon turns yellow or reddish- 
brown again. It has a pleasant odour recalling that of violets; it is 
insoluble in water, but dissolves in alcohol, ether, benzene, and acetic 
acid; it is an excellent solvent for the solid iodide. It undergoes 
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some change when merely heated on the water-bath; it boils with 
decomposition at 160—165°, and is converted into the solid iodide by 
distillation in a current of steam under reduced pressure; when 
heated for several hours with water in a reflux apparatus, the products 
consist of the solid iodide, iodine, and hydriodic acid. It does not 
solidify at a few degrees below 0° as affirmed by Sabanéeff, bat remains 
liquid even at —18°. Sabanéeff’s liquid iodide appears to have been 
a solution of the solid in the liquid iodide. 

When the solid iodide is heated with mercuric chloride (2 parts) 
and alcohol at 180—190° for 8—10 hours, and the product is steam- 
distilled, acetylene chloriodide, CH,ICI, passes over; mercuric chlor- 
ide acts much more readily on the liquid iodide, the same product 
being formed ; a portion of the iodide is, however, decomposed during 
the reaction. Iodine chloride acts similarly on both the iodides 
forming the same chloriodide, CHC]:CHI. By treatment with benzene 
and alumininm chloride, anthracene is formed together with a hydro- 
carbon which distils between 250° and 290°, yields benzoic acid on 
oxidation with potassium permanganate, and probably has the com- 
position C,H,Phy. 

The analogies between the above results and those obtained by 
Demole (Abstr., 1880, 158), Anschiitz (Abstr., 1887, 150) and Heppe 
(Abstr., 1875, 361) render the formula CHI:CHI a more probable 
one for the iodides than CH,:CI,. Silver acetate has no action on the 
solid iodide, but forms a monacetate with the liquid compound. 
Both iodides deposit iodine when heated with alcohol and iodic acid, 
although no moniodacetylene appears to be formed. From the fore- 
going experiments it would seem that the first product of the action of 
acetylene on iodine is the liquid iodide, of which the products of de- 
composition (C,HI and HI) combine to form the symmetrical solid 
iodide, CHI‘CHI; a portion of the iodine, however, acts directly on 
acetylene forming the moniodo-derivative. Although the liquid 
iodide behaves as a symmetrical diiodide of acetylene, and is capable 
of almost complete transformation into the solid compound, it ap- 
pears to have the composition U,H,I,+C,H,. The existence of two 
different isomeric symmetrical diiodoethylenes is therefore still un- 


proved. 8S. B. A. A. 


Dimethylacetylene and its Tetrabromides. By A. Favorsky 
(J. pr. Chem. [2], 42, 143—149)—The author has already shown 
(J. pr. Chem. [2], 3'7, 383, 430) that by the action of alcoholic potash 
on monosubstituted ethylacetylene, a hydrocarbon, C,H,, is obtained, 
having the properties of dimethylacetylene and yielding hexamethyl- 
benzene on treatment with sulphuric acid. 

A dibromide, C,H,Br,, is obtained as a yellow oil by brominating 
an ethereal solution of this hydrocarbon at a low temperature. By 
further bromination (equal mols.) at the ordinary temperature, a 
crystalline tetrabromide is obtained; when this is recrystallised at 
the ordinary temperature, the crystals retain their transparency and 
lastre for some time, whereas when it is recrystalised at a low tem- 
perature, the crystals quickly become opaque and milky, especially 
when touched with one of the first mentioned crystals. Both kinds 
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melt at 230° with some decomposition ; their crystallography is fully 
iven. 

. None of the hydrocarbons of the formula C,H., except Henninger’s 
erythrene, identical with Ciamician and Magnanini’s pyrrolylene, 
have been isolated, being only known as their tetrabromides. The 
proximity of the melting points of these tetrabomides to that of 
erythrene tetrabromide indicates the probability of their identity 
with it. A. G. B. 


y-Chlorobutyronitrile. By S. Gasriet (Ber., 23, 2489—2493 ; 
compare preceding abstract).—-With the hope of throwing light on 
some of the reactions of orthocyanobenzyl chloride, the analogous 
fatty compound, y-chlorobutyronitrile, CN-CH,"CH,°CH,Cl, has been 
investigated. y-Thiccyanobutyronitrile, CN-[CH,];SCN, is prepared 
by boiling y-chlorobutyronitrile with alcvholic potassium thiocyanate 
for two hours in a reflux apparatus; the alcohol is evaporated, the 
residue treated with water, and the oily portion separated. It is a 

ale-yellow, almost odourless liquid, boiling at 195° under a pressure 
of 30—40 mm., and 220° at 110—120 mm.; it undergoes slight 
decomposition on distillation at the ordinary pressure. +-Dithio- 
dihutyramide, NH,-CO-[CH,];°S:S-[CH,],;-CO-NH., is obtained by 
treating the previous compound with concentrated sulphuric acid in 
the cold ; the reaction is violent, a considerable evolution of carbonic 
and sulphurous anhydrides taking place. After remaining over night, 
the liquid is poured into eold water, treated with a slight excess of 
ammonia, and evaporated ; on recrystallisation from water, it is de- 
posited in flat needles which melt at 166—167°. 

The reaction probably proceeds in two stages ; by the elimination of 
ammonia and carbonic anhydride, an intermediate mercaptan-deriva- 
tive, NH,;CO-[CH,],SH, is probably formed, from which hydrogen 
is eliminated by the action of sulphuric anhydride. -Lithiodibutyric 
acid, COOH:[CH,];°S.[CH,];;COOH, is obtained on boiling the 
amide with concentrated hydrochloric acid ; it crystallises from water 
in plates melting at 108—109°, and is readily soluble in ammonia and 
alkalis. On heating y-chlorobutyronitrile with excess of alcoholic 
hydrogen potassium sulphide for 4—1 hour, crystals are formed ; 
after washing these with alcohol and water, vermilion-red needles 
are obtained melting at 113—-114°. The compound is soluble in 
alcohol and benzene, but insoluble in water; it has the formula 
C.H,S;, and is the analogue of the compound C,,.HS;, from ortho- 
eyanobenzyl chloride (loc. cit.). The methiodide, C,HwS;,Mel, is 
prepared by dissolving the compound in methyl iodide: on recrys- 
tallisation from alcohol, it melts at 103—104°. The formation of this 
iodide appears to indicate that the red compound is a sulphide of 
the series R,S, and its constitution may, perhaps, therefore be repre- 
sented by the formula S(C,H;S).. 

y- Thiodibutyronitrile, S(C;He'CN )., is obtained on warming y-chloro- 
butyronitrile with alcoholic potassium sulphide; it is a colourless, 
oily liquid boiling above 300°, and is almost odourless at ordinary 
temperatures. With concentrated hydrochloric acid, it yields y-thio- 
dibutyric acid, 8(C;H,;COOH),, which is deposited from water in long, 
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flat crystals melting at 99°. It is readily soluble in ammonia and 
fixed alkalis. J. B. T. 


Constitution of the Derivatives of Cyanamide. By A. Smonka 
(Monatsh., 11, 179—219; compare Abstr., 1888, 42 and 830; 1889, 
114 and 951).—The author has fully and carefully reviewed the syn- 
theses and reactions of substituted cyano-compounds, with the object 
of proving their derivation and constitution. Tables are appended 
showing the constitution of the possible compounds which may be 
regarded as being derived (1) from cyanamide, CN-NH,, dicyano- 
diamide, CN-NH-C(NH)-NH,, carbamidocyanamide, CN-NH-CO-N Fi, 
and thiocarbamidocyanamide, CN-NH-CS:NH,, by the addition of 
the elements of ammonia, water, and hydrogen sulphide respectively ; 
(2) from cyanamide, by the addition of another molecule of cyan- 
amide, cyanic and thiocyanic acids respectively ; (3) from cyanamide 
or guanidine, cyanic acid or carbamide, thiocyanic acid. or thiocarb- 
amide, by combination with guanidine, carbamide ‘and thiocarbamide 
respectively ; and (4) from dicyanodiamide or biguanide, amido- 
dicyanic acid or dicyanodiamidine (guanyl carbamide), thiocarbamin- 
cyamide or thiodicyanodiamidine, biuret, thiobiuret, and dithiobiuret, 
by combination with cyanamide or guanidine, cyanic acid or carbamide, 
thiocyanic acid or thiocarbamide respectively. It would be possible 
to synthesise all the compounds appearing on the tables, if the uret, 
biuret, triuret, and dicyanodiamide compounds known have the con- 
stitutions there attributed to them. Many of the syntheses have 
been actually brought about; others, however, are impracticable, 
owing to the compounds being themselves unstable under the con- 
ditions necessary to induce combination between their generators. 


G. T. M. 


Crystallisation of Sodium Hydroxide from Isobutyl Alcohol. 
By C. Gérrie (Ber., 23, 2246—2247).—A compound of the composi- 
tion NaOQH,6C,H,,O, is deposited in well-defined crystals, when an 
almost saturated solution of sodium hydroxide in isobutyl alcohol is 
evaporated over sulphuric acid ; when placed on water, it behaves like 
other compounds of the same nature, and moves about the surface 
very quickly during solution. The crystals lose 5 mols. of the alcohol 
over sulphuric acid. F. S. K. 


Oxidation of é-Methylethylethylene Glycol. By H. v. 
Pecumann (Ber., 23, 2427—2428).—é-Methylethylethylene glycol, 
OH-CH Me’CHEt-OH, is treated with bromine-water (4 atomic pro- 
portions) and exposed to direct sunlight for a day; the solution is 
decolorised with sulphurous anhydride, sodium chloride is added, and 
the solution distilled. The distillate contains acetylpropionyl, and on 
treatment with phenylhydrazine, the osazone (m. p. 166—167°) is 
obtained. Certain other compounds, such as hydrobenzoin and tar- 
turic acid, which contain a secondary glycol-group, may be oxidised 
in the same manner, but diisopropyl glycol is not converted into the 
corresponding diketone in this way. . é B. F. 
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Syntheses in the Sugar Group. By E. Fiscner (Ber., 23, 
2114—2141).—The present paper is a brief survey of the results 
which have been obtained by the author and others in their investiga- 
tions of the sugar group. 

A few years ago (1886), dextrose, levulose, galactose, and sorbinose 
were the simplest known members of the sugar group, arabinose, 
which was at one time thought to be an isomeride of grape-sugar, 
having been shown by Kiliani (Abstr., 1887, 465) to have the mole- 
cular formula C,H, Os. 

The constitution of dextrose and galactose is, at the present time, 
expressed by the formula CH,(OH)-[CH(OH)],COH, and that of 
levulose by the formula CH,(OH):{|CH(OH) |;CO-CH,OH, these 
formule being based on the following facts:—On reduction with 
sodium amalgam, dextrose and levulose yield mannitol, and galactose 
yields dulcitol, both of which compounds were proved to be hexa- 
hydric derivatives of normal hexane. On oxidation with chlorine- 
or bromine-water, dextrose and galactose are converted into mono- 
carboxylic acids, gluconic acid and galactonic acid, and on further 
Oxidation into dicarboxylic acids, saccharic acid, and mucic acid ; they 
contain, therefore, the aldehyde-group. Levulose, on the other hand, 
is only very slowly acted on by cold bromine-water, and is destroyed 
by more powerful oxidising agents. All three sugars combine with 
hydrogen cyanide; on hydrolysis, the cyanhydrin obtained from 
dextrose and galactose yields normal heptylic acid, whilst that ob- 
tained from levulose gives methylbutylacetic acid. Both dextrose 
and galactose combine with phenylhydrazine and with hydroxylamine 
just like simple aldehydes. 

The one argument which is still brought against the aldehyde 
formula, namely, that dextrose and galactose do not give the charac- 
teristic reaction of aldehydes with a sulphurous acid solution of 
rosaniline, cannot be regarded as of much importance, because no 
simple fatty hydroxy-aldehyde has yet been tested with this reagent. 

The great want of a suitable method for the isolation of sugars 
was supplied by the discovery of the phenylhydrazine reaction 
(Abstr., 1885, 53). When a warm 10 per cent. aqueous solution of 
dextrose is warmed for 10—15 minutes with a solution of phenyl- 
hydrazine in dilate acetic acid, glucosazone, C,,H»,N,O,, is deposited in 
crystals. The formation of this substance takes place in two phases 
(Abstr., 1887, 567) ; the sugar first combines with the base (1 mol.) 
like an ordinary aldehyde, forming a readily soluble hydrazone, but in 
presence of excess of phenylhydrazine the hydrazone undergoes a 
peculiar oxidation, one CH,"OH-group being converted into the carb- 
onyl-group, which then reacts with the base (1 mol.) in the usual 
way. 

The fact.that the osazone obtained from dextrose is identical with 
that formed from levulose proves, not only that this explanation of 
the reaction is correct, but also that both compounds have the con- 

stitution CH,(OH)-[CH(OH) ],,C(N,HPh)-CH.N,H Ph. 

All natural sugars which reduce Fehling’s solution, including 
lactose and maltose, behave in this way with phenylhydrazine, as do 
also all aldehydes and ketones which contain a CH,-OH- or CH:OH- 
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group adjacent to the aldehyde- or carbonyl-radicle. The hydrazones 
of most of the naturally occurring sugars are readily soluble in water, 
but mannose and its optical isomerides, and the various artificial 
sugars containing 7, 8, and 9 carbon-atoms (comp. this vol., p. 1230), 
form hydrazones, which are only sparingly soluble, and which can 
therefore be most conveniently employed for the identification or 
isolation of these sugars, into which they can be reconverted by 
decomposition with hydrochloric acid. When a hydrazone is vigor- 
ously shaken with hydrochloric acid of sp. gr. 1:19 at the ordinary 
temperature, a brown solution of the hydrochloride is obtained, but 
after one to two minutes the separation of phenylhydrazine hydro- 
chloride commences, and in 10 to 15 minutes decomposition is 
complete; the sugar can be easily isolated from the filtered solution. 

Or far more value for the identification of sugars are the almost 
insoluble, crystalline osazones, which differ from one another in 
solubility, melting point, and optical behaviour. On reduction with 
zinc-dust and glacial acetic acid, they are converted into basic com- 
pounds. Glucosazone, for example, yields the compound 


CH,(OH)-[CH(OH) },CO-CH,-NH;, 


one hydrazine-group being displaced by oxygen, the other being con- 
verted into an amido-group, with elimination of aniline; when this 
base is treated with nitrous acid in the cold, it is converted into 
levulose (Abstr., 1588, 39). As the other bases obtained in like 
manner do not crystallise well, the reconversion of the osazones into 
the sugars is best effected by decomposing them with fuming hydro- 
chloric acid (Abstr., 1888, 1267). When finely divided glucosazone 
is quickly heated to 40° with fuming hydrochloric acid, the solution 
kept at this temperature for one minute, and then cooled to 25°, 
phenylhydrazine hydrochloride separates in crystals, and in 10 
minutes the reaction is at an end; the filtered solution contains 
glucosone, which can be isolated in the form of its insoluble lead 
compound. 

Glucosone has not yet.been obtained in crystals ; its reactions show 
that it is the aldehyde of levulose, CH,(OH):-[CH(OH) },,CO-COH, 


and its formation is expressed by the equation— 
C.H,»O0..N,HPh), + 2H,0 es C,HwO, al 2N.H;Ph. 


It combines with phenylhydrazine, yielding glucosazone; it gives 
crystalline quinoxaline-derivatives with aromatic orthodiamines, and 
on reduction with zinc-dust and acetic acid, it is completely converted 
into levulose. 

It seems probable that other, as yet unknown, ketone-sugars can 
be obtained from the aldehyde-sugars by the same method as that 
employed in the transformation of dextrose into levulose. The inverse 
process, namely, the conversion of a ketone- into an aldebyde-sugar, 
has already been carried out as follows:—Levulose can be reduced to 
mannitol, which, on oxidation with nitric acid, gives the aldehyde 
mannose, and from the latter dextrose can be obtained in the manner 
described below. 

The osazones may also be employed for ascertaining the molecular 
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formula of a sugar, as was done in the case of arabinose, sorbinose, 
and xylose ; also for determining its constitution, as exemplified by the 
case of rhamnose and lactose. 

The hydrazones and osazones are also particularly valuable for the 
detection of new sugars and sugar-like substances, witness the case 
of mannose, the true aldehyde of mannitol, a sugar which, first pre- 

ared artificially by the oxidation of the alcohol, was soon afterwards 
detected in the vegetable kingdom by Tollens and Gans, and by R. 
Reiss (Abstr., 1889, 687), who named it seminose. Erythrose and 
glycerose, two sugar-like substances, obtained by the oxidation of 
erythro] and glycerol respectively (Abstr., 1888, 1264), were also 
isolated by means of their osazones. 

Glycerose, which is most conveniently obtained by the oxidation of 
glycerol with bromine and sodium carbonate, was proved to have the 
molecular formula C;H,O; by the analysis of the osazone, but it is 
probably a mixture of glyceraldehyde and dihydroxyacetone; when 
treated with dilute alkalis, it gives a-acrose (Abstr., 1888, 358), for 
the formation of which glyceraldehyde is necessary, and it combines 
with hydrogen cyanide, yielding a cyanhydrin, which on hydrolysis 
is converted into trihydroxyisobutyric acid (Abstr., 1889, 478), a 
compound that can only be formed from dihydroxyacetone. 

The first step in the synthesis of sugars was made by Butlerow 
(Annalen, 120, .295), the discoverer of methylenitan, a yellowish, 
sweet syrup, obtained by treating a hot solution of trioxymethylene 
with calcium hydroxide; this substance shows the usual reactions of 
sugars, but is optically inactive, and seems not to ferment with yeast. 
The method of preparing formaldehyde having been greatly improved 
by Loew (Abstr., 1886, 609), it became possible to examine the con- 
densation of this substance more fully, which soon led to the discovery 
of formose (ibid., 610). This compound, which was obtained by 
Loew by the condensation of formaldehyde with calcium hydroxide, 
was thought by him to be different from methylenitan, and to have 
the composition C;H,.0,; the author proved, however (Abstr., 1888, 
590), that both substances consist of various sugar-like compounds, 
and are practically identical, the principal constituent of both being 
a sugar (formose) of the composition C,H,,0.¢, another sugar, a-acrose, 
being also present in the two mixtures. A little later Loew (Abstr., 
1889, 581) obtained a sugar, which he named methose, by the con- 
densation of formaldehyde by the action of lead and magnesium oxides, 
but this product was proved by the author to be identical with 
a-acrose. In the meantime (Abstr., 1887, 651, and 1888, 39), it was 
found that two isomeric sugars, a- and f-acrose, are formed when 
acraldehyde bromide is treated with a cold solution of barium hydr- 
oxide; these two substances, which can be most conveniently pie- 
‘pared by treating glycerose with cold dilute alkalis, can be isolated 
from various other sugar-like substances, which are produced at the 
same time, by means of their osazones, the latter being reconverted 
into the sugars by treatment with hydrochloric acid, in the manner 
described above. 

a-Acrose, which is only obtained in small quantities, seems to 
be formed by a sort of aldol condensation of equal molecules of 
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glyceraldehyde and dihydroxyacetone, in accordance with the equa- 
tion— 


CH,OH)-CH(OH):CHO + CH,OH)-CO-CH,-OH = 
CH,(OH)-[CH(OH) ],CO-CH,-0H ; 


its formation from glycerose and from formaldehyde takes place 
under conditions which exist in the vegetable kingdom, and is, there- 
fore, of far greater interest than its preparation from acraldehyde 
bromide. 

The remarkable resemblance of a-acrosazone to glucosazone, from 
which it differs principally in being optically inactive, at once led the 
author to suppose that a-acrose was the optically inactive form of 
dextrose or levulose. On decomposition with hydrochloric acid, 
a-acrosazone yields a sweet syrup which ferments with yeast, gives 
levulinic acid with hydrochloric acid, and, on reduction with sodium 
amalgam, is converted into a crystalline hexahydric alcohol, -acritol 
(Abstr., 1889, 484), the resemblance of which to mannitol is so close 
that it was thought to be simply the inactive form of this naturally 
occurring alcohol. But for the fortunate discovery that a-acritol can 
be prepared from mannose, it would have been a task of considerable 
difficulty to prove its relationship to mannitol, as only 0°2 gram of 
a-acritol is obtained from 1 kilo. of glycerol. 

When mannose, the aldehyde of mannitol, is oxidised with bromine- 
water, it is converted into a monocarboxylic acid, mannonie acid, 
C,H,,0;, which can be purified by means of the hydrazide by the 
method previously described (this vol., p. 152). On evaporating an 
aqueous solution of the acid, a crystalline lactone, which differs trom 
the lactone of arabinosecarboxylic acid only in possessing an opposite 
rotatory power, is obtained; when these two lactones are mixed 
together in aqueous solution, they combine to form an optically 
inactive lactone. On reduction with sodium amalgam in the manner 
already described (this vol., p. 1149), the three lactones are converted 
into a dextro-rotatory, levo-rotatory, and inactive mannose respec- 
tively; these sugars, on further reduction, yield the corresponding 
active and inactive mannitois, the inactive modification being identical 
with synthetical « acritol. 

The relationship between all the known members of the mannitol 
series is shown in the table on the following page, the letters d, I, 
and i (from dexter, levus, and inactive) serving to distinguish the 
various isomerides ; the compounds marked with an asterisk are new, 
and will be described in a future paper. 

Now since i-mannitol is identical with the @-acritol obtained 
synthetically, and a-acrose, obtained from a-acrosazone, is identical 
with i-fructose (this vol., p. 466), all that remains to complete the 
synthesis of a natural sugar is to convert a member of the inactive 
into a member of the active series. This can be accomplished in 
the case of the sugars themselves, through the agency of yeast. 
When an aqueous solution of synthetical a-acrose (i-fructose) is 
fermented with yeast, the solution, which was previously inactive, 
becomes strongly dextro-rotatory, and yields a giucosazone which is 
dextro-rotatory ; this solution contains a sugar which is named 
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Mannirot SErRtzs. 


1-Fructose. i- Fructose. d-Fructose. 
(a-Acrose). (Fruit-sugar). 
i-Glucosone. d-Glucosone. 


Mannose Group. 


1-Mannonic acid. i-Mannonic acid. d-Mannonic acid. 
(Arabinosecarboxylic acid). 
]-Mannose. i-Mannose. d-Mannose. 
1-Mannitol. i- Mannitol. d-Mannitol. 
(a-Acritol). 


1-Mannosaccharic acid. *i-Mannosaccharic *d-Mannosaccharic 
(Metasaccharic acid). acid, acid. 


Glucose Group. 


*]-Gluconic acid. *i-Gluconic acid. d-Gluconic acid. 
*).Glucose. *i-Glucose. d-Glucose. 
(Grape-sugar). 


Alcohols wanting. 
*]-Saccharic acid. ‘*i-Saccharic acid. d-Saccharic acid. 


1-fructose, in spite of the fact that it is dextro-rotatory, because the 
letters d and 1 do not denote in every case the irregularly changing 
rotatory power, but express rather the chemical relationship between 
the compounds ; the letter d was chosen for the group of natural 
sugars, because most of them are dextro-rotatory, and although 
levulose is levo-rotatory, it belongs to the same geometrical series as 
d-mannose. 

i-Mannose ferments with yeast just like i-fructose, the dextro- 
rotatory modification being destroyed, and the levo-rotatory modifi- 
cation remaining unchanged (this vol., p. 446), so that in both 
cases the yeast uses that part of the sugar to which it has been 
accustomed in the past. 

As fermentation gives the less interesting compounds of the /-series 
only, chemical methods have to be employed for obtaining the natural 
sugars. i-Mannitol, on careful oxidation with nitric acid, yields 
i-mannose, which is converted into i-mannonic acid by treatment with 
bromine-water; by means of its strychnine or morphine salt, this acid 
can be separated into d- and l-mannonic acids, which, on reduction, give 
the optically active mannoses and mannitols. The d-mannose obtained 
in this way can be transformed into d-fructose (levulose) by means of 
its glucosazone, which is identical with that of dextrose and of levu- 
lose. The conversion of dextrose into mannose, and vice versd, can be 
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accomplished by means of the acids. When gluconic acid is heated 
with quinine at 140°, it is partially converted into d-mannonic acid ; 
the latter, under the same conditions, gives considerable quantities of 
d-gluconic acid, which on reduction yields d-glucose (dextrose), the 
synthesis of this natural sugar being thus completed. 

1-Mannonic acid, in like manner, can be converted into the optical 
isomeride, ]-gluconic acid, but the process is difficult to carry out, and 
the yield is small. 

1-Gluconic acid can be more conveniently obtained, together with 
arabinosecarboxylic acid (l-mannonic acid), by treating arabinose 
with hydrocyanic acid and hydrolysing the product; this is the first 
instance of the formation of two stereochemical isomerides by the 
combination of an aldehyde with hydrogen cyanide. 

The two active gluconic acids are very similar in appearance, and 
combine in aqueous solution yielding an inactive acid which forms 
salts and other inactive derivatives; on reduction, they are converted 
into the corresponding optically active isomerides of dextrose, namely, 
l- and i-glucose, and on oxidation they yield ]- and i-saccharic acid. 

The isomerism of all the compounds included in the above table 
can be explained in accordance with Le Bel and Van’t Hoff’s 
hypothesis, but the views at present held on the combination of 
isomeric compounds containing asymmetrical carbon-atoms will prob- 
ably have to be modified. 

Since all the members of the mannitol series can be prepared from 
their elements, the most important natural sugars have now been 
synthesised ; but it is possible to prepare artificially sugars containing 
7, 8, 9, &c., carbon-atoms by converting one containing 6 carbon- 
atoms into the acid containing 7, by means of hydrogen cyanide, and 
then reducing the lactone ot this acid with sodium amalgam. The 
sugar containing 7 carbon-atoms produced in this way can then be 
employed for continuing the process up the series; mannoheptose,* 
mannooctose, and mannononose have already been prepared (compare 
this vol., p. 1230). 

Many of these new synthetical sugars will certainly be found in 
the vegetable kingdom, and, even already, it has been proved that the 
heptahydric alcohol, formed by the reducticn of mannoheptose, is 
identical with perseitol, C;H,.0;, a compound which occurs in the 
fruit of Laurus persea. 

The most interesting result of these investigations is, however, the 
synthesis of dextrose and levulose, which throws some light on one 
of the most important and most wonderful physiological processes, 
namely, the formation of carbohydrates in green plants. As far as 
is known, these two sugars are not only the first products of assimila- 
tion, but they are also the material from which all other organic con- 
stituents of plants are prepared. Since it has not yet been proved 
that formaldehyde occurs in plants in any appreciable quantity, it 
seems probable that a search for other intermediate products, such as 
glycerose, might be attended with success. The fact that the active 


* The system of nomenclature suggested for the sugars has been already ex- 
plained (this vol. p. 598). 
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sugars only are formed in plants, whilst inactive acrose is alone pro- 
duced by chemical synthesis, is still more interesting, as the question 
arises whether the formation of optically-active substances is a pre- 
rogative of plauts—the result it may be of a kind of vital force? 
The answer to this question is probably in the negative, and it is, 
doubtless, but incomplete knowledge that gives an appearance of the 
wonderful to the process. No facts are known which directly nega- 
tive the view that plants first prepare inactive sugars, and then split 
them up, making use of the members of the d-mannitol series for the 
production of starch, cellulose, inulin, &c., the optical isomerides 
serving to falfil other functions. 

Another interesting problem is, what would be the effect if some 
of the artificial sugars were supplied to animals, instead of the 
natural products? Mannose, which is so nearly related to dextrose, 
would probably serve as nutriment, even to the more highly organised 
animals, and the slight change in food might produce corresponding 
changes in assimilation. The liver, for example, might secrete a new 
glycogen, the mamme a substitute for lactose. The consequence of 
substituting a pentose or a heptose, or, more especially, the fermént- 
able nonose, for ordinary sugar might be far more important, and it 
would not be surprising if, under such circumstances, the functions 
of the blood and the tissues were modified; the pig, for example, 
secreting a different fat, the bee a different wax. As, moreover, with 
the help of fungi, plants prepare not only the more complex carbo- 
hydrates and fats, but albuminoids as well, they might be forced to 
form different albuminoids if supplied with some new sugar; a 
change of architecture, under chemical influence, might in this way 
be brought about, which would lead to the most remarkable results, 
and produce changes of form more fundamental than it has yet been 
found possible to do by crossing and selection. Although in the past 
hundreds of organic substances have been supplied to animals in 
order to determine what changes they undergo in the system, the 
materials used had invariably no resemblance whatever to natural 
food-stuffs ; in the possession of new sugars, the physiologist will 
have a fruitful field of research, his labours in which are likely to 
lead to remarkable results. 

For the chemist there remains work enough, even in the group of 
the carbohydrates; in accordance with present theories sixteen 
hexoses, of the same structure as dextrose, without counting the 
inactive forms, can exist in the dulcitol series, and, probably, all these. 
compounds are actually capable of existence. It may even be said, 
with some assurance, that their preparation by the methods employed 
in the mannitol series will not be exceptionally difficult, as soon as it 
has been found possible to convert the various tartaric acids into the 
optically isomeric trihydroxybutyric acids. 

The synthesis of starch, cellulose, inulin, gum, &c., is only a ques- 
tion of time, and, judging from the great strides which have been 
made in organic synthesis during the last 62 years, the chemist need 
have no hesitation in atte mpting | to prepare synthetically any product 
whatever of the living organism. F. S. K. 
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Sugars Richer in Carbon, from d-Mannose. By E. Fiscurr 
and F. Passmore (Ber., 23, 2236— —2239).—d-Mannose, which can be 
prepared in large quantities from vegetable ivory-nuts (compare 
Fischer and Hirschberger, this vol., p. 224), can be more readily 
converted into the carboxylic acid by means of hydrocyanic acid than 
the other natural sugars. It has, therefore, been employed for the 
synthesis of some higher sugars in the manner described below; as 
the compounds produced all crystallise well, the authors have expe- 
rienced no difficulties in continuing the process up to the formation 
of the compound C,H,.Q,.° The sugars obtained in this way are named 
d-mannoheptose, d-mannooctose, and d-mannononose, in accordance 
with the system of nomenclature already proposed (this vol., p. 598), 
the corresponding acids being termed d-manno-heptonic, -octonic, 
and -nononic acids respectively, and the alcohols, heptitol and octitol. 
All these compounds contain a normal chain of carbon-atoms, and the 
three synthetical sugars are all aldehydes. 

d-Mannoheptonic acid, C;H,,O, (previously called mannosecarboxylic 
acid, compare Abstr., 1889, 482), is prepared by heating ivory-nut 
shavings with hydrochloric acid as already described (this vol., 
p. 224), neutralising the filtered solution with lead carbonate, pre- 
cipitating the lead with sodium carbonate, and evaporating the solu- 
tion of mannose (2 kilos.), obtained in this way, to a syrup. The 
syrup is dissolved in water (4 parts), treated, in eight separate por- 
tions, with the theoretical quantity of hydrocyanic acid and a few 
drops of ammonia, the mixture kept for three days at the ordinary 
temperature, then heated at 50° for four hours, and barium d-manno- 
heptonate prepared from it in the manner already described (Abstr., 
1889, 482) ; the weight of the pure salt thus obtained is about the 
same as that of the sugar employed. The barium salt is then dis- 
solved in hot water (10 parts), the base exactly precipitated with 
sulphuric acid, the filtrate decolorised with animal charcoal, and 
evaporated; the crystalline residue consists of a mixture of manno- 
heptonic acid and its lactone, from which the acid can be isolated in 
a pure condition by recrystallising several times from hot water. 

d-Mannoheptonic acid melts at 175°, being converted ivto the 
lactone, the same change occurring when it is heated at 130°, and 
also (but only partially) when it is kept over sulphuric acid, or boiled 
with water or aleohol. It is soluble in 25 parts of water at 30°, the 
solution being feebly levo-rotatory. The sodium salt, C;H,,0,Na, 
crystallises in long needles, melts at 220—225°, and is rather sparingly 
solnble in cold water. The lactone (Abstr., 1889, 482) has a sweet 
taste, and its specific rotatory power is [@]n.»x = — 74°23. 

d-Mannoheptose, C,H,,0,, is obtained as follows :—The pure lactone 
(10 grams) is dissolved in water (100 c.c.), mixed with 20 per cent. 
sulphuric acid (1 c.c.), the solution cooled to its freezing point, and 
22 per cent. sodium amalgam (120 grams) added in the course of 
30 to 40 minutes, the whole being vigorously shaken and kept acid by 
the frequent addition of dilute sulphuric acid; the decanted solution 
is now mixed with soda in such quantity that it remains slightly 
alkaline after keeping for 15 minutes, so as to convert any un- 
changed lactone into the scdium salt of the acid; the filtered solution 
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is then exactly neutralised with sulphuric acid in the cold, evaporated 
at 1U0° until crystallisation commences, and poured into boiling abso- 
lute alcohol (10 parts). The precipitated sodium salts are redissolved 
in hot water, again precipitated with alcohol, and the alcoholic 
mother liquors from the two operations evaporated, when the sugar 
remains as a syrup which crystallises after one to two days’ time; the 
yield is, on the average, 40 per cent. of the lactone employed. 

The compound prepared in this way still contains a little inorganic 
matter and small quantities of the heptahydric alcohol, but it can be 
directly employed for the synthesis of the higher sugars. About 
half the lactone is converted into mannoheptonic acid in the reduction 
process, and is recovered in the form of the sodium salt, mixed, how- 
ever, with sodium sulphate; this mixture is dissolved in the least 
possible quantity of hot water, the solution cooled, and excess of 
dilute sulphuric acid added before crystallisation commences; after 
remaining for a long time most of the heptonic acid is deposited in 
crystals. 

The crude mannoheptose, prepared in the manner described, can be 
freed from ash by recrystallisation from 96 per cent. alcohol, but it 
still contains heptitol (see below), from which it cannot be separated, 
except by converting it into the hydrazone. This compound is 
gradually precipitated in crystals when phenylhydrazine acetate is 
added to a cold aqueous solution of the crude sugar, and can be 
obtained in a pure state by recrystallisation from hot water. It is 
dissolved in fuming hydrochleric acid (4 parts), the solution kept for 
15 minutes at 20°, then cooled well, filtered, the filtrate diluted, 
neutralised with lead carbonate, the filtered solution rendered alkaline 
with barium hydroxide, and shaken with ether until free from phenyl- 
hydrazine. The residual solution is then treated with a slight excess of 
sulphuric acid, freed from hydrochloric acid and sulphuric acid in the 
usual manner, shaken with animal charcoal until colourless, evapor- 
ated under reduced pressure, and the residual syrup, which soon 
solidifies when covered with alcohol, recrystallised from this sol- 
vent; the yield of pure sugar is 39 per cent. of the hydrazone 
employed. 

d-Mannoheptose crystallises in slender needles, melts at 134—135° 
(corr.) to a coloured liquid, turns brown at about 190°, has a sweet 
taste, and is very readily soluble in water, but only very sparingly in 
boiling alcohol ; it seems to crystallise from dilute methyl alcohol 
with 1 mo]. H,O. Its specific rotatory power, 10 minutes after 
solution, is [@]p.» = 85°05, but it gradually decreases, and, after 
24 hours, has become constant, being then [2]p» = 68°64. It gives 
all the usual reactions of sugars, and, like d-mannose, it is precipitated 
from its aqueous solution by basic lead acetate. When yeast is placed 
in a 10 per cent. aqueous solution of the sugar, kept at 30°, no 
fermentation takes place in the course of 24 hours. 

The hydrazone, C;H,,0.:N.HPh, crystallises from hot water in 
slender, colourless needles, melts at 197—200° with decomposition 
when quickly heated, and is only very sparingly soluble in cold water. 
Its freshly-prepared solution in fuming hydrochloric acid, diluted 
with water, is optically inactive, but in 45 minutes it shows a dextro- 
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rotation of 0°45°; in this respect it differs from the sparingly soluble 
hydrazones of d- and 1-mannose. 

d-Mannoheptosazone, C;H,,0;(N,HPh),., separates in slender needles, 
when an aqueous solution of the hydrazone is heated with phenyl- 
hydrazine acetate. It crystallises from hot alcohol in slender needles, 
melts with decomposition at about 200°, when quickly heated, and is 
very sparingly soluble in hot alcohol, and almost insoluble in water 
and ether; its solution in glacial acetic acid is dextro-rotatory. 

Heptitol (perseitol), C;H,.O;, is: obtained when mannoheptose is 
reduced with sodium amalgam as described in the preparation of 
mannose (this vol., p. 466); the yield is about 70 per cent. of the 
sugar employed. A direct comparison of this synthetical alcohol with 
perseitol, which has been shown by Maquenne (Abstr., 1889, 32) to 
be a heptabydric alcohol, proved the identity of the two compounds, 
as does also the fact that Maquenne’s perseitol, on oxidation with 
nitric acid of sp. gr. 1°14, is converted into mannoheptose. 

d-Mannoctonic acid can be prepared from crude crystalline manno- 
heptose by treating it with hydrocyanic acid and a few drops of 
ammonia, as described in the preparation of the heptonic acid; as 
the barium salt does not crystallise well, the acid is best purified 
by heating its dilute aqueous solution with phenylhydrazine and 
acetic acid. The hydrazide, Cs5H,,O.N.H,Ph, which is gradually 
deposited from the solution, crystallises from hot water in colourless 
needles melting at about 243° with decomposition when quickly 
heated ; it is almost insoluble in cold water and alcohol, and rather 
sparingly soluble in hot water. It is reconverted into the acid by 
boiling with barium hydroxide, as previously described (this vol., 
p-. 153), but the acid was not isolated; the solution, freed from 
barium hydroxide and phenylhydrazine, and decolorised with animal 
charcoal, is evaporated, and the residual mannoctolactone, which 
gradually solidifies when treated with alcohol, purified by recrystal- 
lisation from this solvent. 30 grams of mannoheptose yield 19 grams 
of the pure lactone. 

Mannoctolactone, C,H,Os, melts at about 167—170° with decomposi- 
tion, has a sweet taste, and is very readily soluble in water, the solu- 
tion becoming slightly acid after some time; it dissolves rather freely 
in hot alcohol, and its specific rotatory power is [a ]p0 = —43°58. 

d-Mannoctose is obtained from the lactone (1 part) exactly as 
described in the case of mannoheptose, except that a larger quantity 
(16 parts) of 24 per cent. sodium amalgam is required; on evapo- 
rating its alcoholic solution, there remains a sweet syrup, which does 
not crystallise even when purified by means of the hydrazone. It is 
very readily soluble in water, only very sparingly in absolute alcohol, 
is levo-rotatory, and does not ferment with yeast. The hydrazone, 
C,H,,0;;N,HPh, crystallises from hot water, in which it is sparingly 
soluble, in colourless needles, and melts, when quickly heated, at 
about 212° with decomposition. The osazone, CsHyO.(N.HPh),, is 
gradually deposited in yellow needles when a dilute aqueous solution 
of the sugar, or of the hydrazone, is warmed with excess of phenyl- 
hydrazine acetate; it is almost insoluble in hot water and boiling 
alcohol, and melts at about 223° with decomposition. 
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d-Mannoctitol, C,H,.0;, prepared from the sugar by reducing it 
with sodium amalgam as described under mannoheptose, separates 
from hot water, in which it is only moderately easily soluble, in 
colourless, microscopic plates, sinters together at 250°, and melts 
completely at 258°; when heated in small quantities, it volatilises 
without leaving any carbonaceous residue. 

d-Mannononic lactone, C>H\.O,, can be obtained by treating mann- 
octose with hydrocyanic acid, converting the product into the hydr- 
azide of mannononic acid, and decomposing the latter with barium 
hydroxide exactly as described in the case of the lower homologue ; 
on evaporating the aqueous solution of the acid to a syrup, it is 
almost completely converted into the lactone, which, when treated 
with alcohol, gradually solidifies, _ It crystallises from hot alcohol in 
slender needles, melts at 175—177°, and is readily soluble in water, 
and moderately easily in hot alcohol; it has a sweet taste, and its 
specific rotatory power is [%]p = —41°. 

d-Mannononose, C,H,,0,, can be obtained from the lactone without 
difficulty by the same method as that employed in the preparation 
of mannoctose; it separates from hot alcohol in small nodules, 
but it has not yet been obtained free from ash, sufficient material 
not having been prepared to allow of its purification by means of 
the hydrazone. It melts at about 130°, and is dextro-rotatory. 
The hydrazone, C,H,,0.:N,HPh, crystallises from hot water in colour- 
less needles, melts at about 223° with decomposition when quickly 
heated, and is very sparingly soluble in cold water. The osazone 
crystallises in yellow needles, melts at about 217° with decomposition, 
and is almost insoluble in hot water and alcohol. 

Mannononose ferments with yeast just as readily as mannose and 
grape-sugar, carbonic anhydride being evolved, and a solution ob- 
tained which has an odour of alcohol, and which gives the iodoform 
reaction very distinctly. It is a curious fact that most of the sugars, 
such as glycerose, the hexoses, and mannononose, which contain three, 
or a simple multiple of three, carbon-atoms ferment with yeast, 
whereas the pentoses (arabinose and xylose), mannoheptose, and 
mannoctose do not. 

Mannononose resembles dextrose so closely that the two compounds 
can be easily mistaken for one another; they have, moreover, the 
same percentage composition, approximately the same rotatory power, 
almost the same melting point, and both ferment with yeast, so that 
if mannononose had been obtained from the vegetable kingdom 
before the hydrazone test was known, it would certainly have been 
mistaken for dextrose. The occurrence of mannononose in plants 
would not be surprising, because it is more than probable that glycer- 
aldehyde is formed in the vegetable kingdom; this compound so 
easily condenses to hexoses that it seems likely that, under other 
conditions, it might undergo condensation to mannononose. 

The optical behaviour of the compounds described above is worthy 
of note, the rotatory power changing in an irregular manner from 
right to left and vice versd, as is shown by the following table :— 
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d- Mannose Series. 
Hexonic lactone... +53°81° Octonic lactone... —43°58° 


Hexose .......-- +12°96 Octose ......... —3'3 (approx.). 

Heptonic lactone. —74°23 Nononic lactone . —41°0 

Heptose ........ +85°05 Nonose ........ +50°0 (approx.). 
F. 8S. K. 


The Sulphines and the Different Valencies of Sulphur. By 
R. Nasinit and A. Scata (Gazzetta, 19, 526—528).—This is a paper 
of a polemical character containing a reply to Klinger and Maassen 
(Abstr., 1888, 357; 1889, 1135). The authors maintain that the 
measurements given by them and La Valle (Abstr., 1889, 115) fully 
establish the isomerism of the platinochlorides of diethy]methyl- 
sulphine and ethylmethylethylsulphine, the former crystallising in 
the cubic, and the latter in the monoclinic system as stated by Kriiger 
(Abstr., 1877, 186). S. B. A. A. 


Myristic Aldehyde. By F. Krarrr (Ber., 20, 2360—2364; 
compare Abstr., 1889, 1017).—Tetradecyl alcohol, C,;H,;CH,°OH, is 
obtained by reducing myristic aldehyde with sodium in alcoholic 
solution. The hydrogen sodium sulphite compound, C,4H,0-SO;Na, is 
prepared by heating myristic aldehyde with a saturated aqueous 
solution of hydrogen sodium sulphite at 55°; it crystallises from 
alcohol in colourless plates, and slowly decomposes at 130° without 
melting. The corresponding potassium compound is very similar in 
properties. Tetradecylaldoxime, C,;;3Hx"CH:NOH, is obtained by 
treating the aldehyde with half its weight of hydroxylamine hydro- 
chloride in alcoholic solution ; it crystallises from alcohol in silvery, 
lustrous plates melting at 82°, and has a slight peppermint-like 
odour. Tetradecylamine, C,\4H."NHz2, is formed by the reduction of the 
aldoxime with sodium amalgam in alcoholic solution, to which avetic 
acid is added from time to time; it melts at 37°, boils at 162° ander a 
pressure of 15 mm., and is most readily purified by distillation; it rapidly 
absorbs carbonic anhydride on exposure to air. The same compound 
may also be obtained by reducing myristonitrile, C,yH»N, with 
sodium in alcoholic solution. The hydrochloride, C,H.» *NH2,HC\l, is 
readily soluble in water; it crystallises from ether in lustrous plates, 
which decompose on heating. The platinochloride has also been pre- 
pared. 2'-Tridecylquinoline, C,H¢N°C,;Hx, is formed by the distilla- 
tion of the product obtained by the action of aniline and pyruvic 
acid on tetradecylaldehyde. It crystallises in large, white plates 
melting at 31—32°. The hydrochloride and platinochloride have been 
prepared ;: the latter crystallises in yellow, lustrous plates. Dodecyl- 
amine, C\.H»;*NH:, is formed by the reduction of lauronitrile with 
sodium in alcoholic solution; it melts at 27—28°, and boils at 
134—135° under a pressure of 15 mm. (compare Lutz, Abstr., 1886, 


685). J. B. T. 


Reduction-products of 1: 2-Diketones. By H. v. PecuMmann 
and F. Daut (Ber., 23, 2421—2427; compare Abstr., 1889, 1137).— 
Dimethylketol, COMe-CHMe:OH, is prepared by warming diacetyl 


>, ee a ae 


Saoreemsw Fe ww Ww” i ll 


_~ 
. 


"aoe RP Tere aeaorte 


Dy 


ORGANIC CHEMISTRY. 1235 


(20 grams) with granulated zinc (30 grams), and dilute (1 : 5) sul- 
phuric acid (280 grams); the product is extracted 20 times with 
ether, the ether cautiously evaporated, and the residue dried over 
anhydrous sodium sulphate. The yield is quantitative ; the ketol boils 
at 141—142°, has a sp. gr. of 1°0021 at 15°/4°, and is miscible with 
all the ordinary solvents except light petroleum. It reduces Fehling’s 
solution, and is readily oxidised on exposure to air. The phenyl- 
hydrazone, CHMe(OH)-CMe:N,HPh, is obtained by treating a mixture 
of the ketol and phenylhydrazine, in molecular proportion, with sodium 
acetate in aqueous solution; it separates as an oil, which solidifies on 
cooling. It crystallises from benzene, on the addition of light petro- 
leum, in stellate groups of long prisms melting at 83—84°. It is 
readily soluble in alcchol, ether, chloroform, benzene, and dilute 
acids, but not in alkalis; it quickly undergoes decomposition on 
keeping. With excess of phenylhydrazine in the cold, the ketol 
yields a mixture of diacetylphenylhydrazone and diacetylosazone ; 
the latter is also formed on warming the ketol with excess of 
phenylhydrazine. Dimethylketol does not solidify in a freezing 
mixture, but if allowed to remain for several weeks, or months, it 
becomes converted into a solid crystalline modification melting at 
127—128° ; the addition of a crystal of this compound to the liquid 
ketol does not hasten its solidification. A second solid modification 
is obtained by adding some indifferent substance, such as a piece of 
granulated zinc, to the liquid ketol; in a few hours it crystallises in 
colourless, thin plates melting at 96—98°; after some time the 
crystals liquefy spontaneously at ordinary temperatures, and then 
gradually pass into the modification of high melting point. These 
two substances are quite distinct, they may be sublimed without 
change by cautiously heating; they dissolve slowly in ordinary 
solvents, becoming converted into the liquid ketol, which is also 
formed by distilling, or melting, either of them. Both are optically 
inactive, but it appears probable that they are physical, rather than 
chemical, isomerides. 

Methylethylketol, COMe‘CHEt-OH, is prepared from acetylpropiony1; 
it is a colourless, sweet-smelling liquid, closely resembling the 
dimethyl-derivative in properties ; it boils at 152—153°, and at 77° 
under a pressure of 35 mm.; its sp. gr. is 0°9722 at 17°5°/4°. On 
treatment with phenylhydrazine, the phenylhydrazone is formed. With 
excess of phenylhydrazine in the cold, acetylpropionyl-«-phenylhydr- 
azone, COKt*C Me:N,HPh, is obtained, thus showing the constitution of 
the ketol. é-Methylethylethylene glycol, CHMe(OH)-CHEt-OH, is 
prepared by reducing methylethylketol with sodium amalgam ; it is 
identical with the compound obtained by Wagner and Saytzeff from 
é-methylethylethylene bromide (compare Abstr., 1876, 547). 

J. B. T. 

Isophorone. By W. F. Laycock (Annalen, 258, 230—234; com- 
pare Abstr., 1889, 487).—The higher boiling (115—150°) fractions of 
the oil obtained by distilling sugar with lime contain a considerable 
quantity of a mixture of ketones, probably the compounds C;H,»O 
and C,H,.0, which can be separated from the other constituents of 
the oil by shaking with sodium hydrogen sulphite. The residue: 
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contains a new furfuraldehyde-derivative, the presence of which can 
be proved as follows :—The oil is treated with phenylhydrazine, kept 
for some hours, the excess of phenylhydrazine removed by washing 
with dilute acetic acid, and the residual solution distilled with steam ; 
the oil that passes over is fractionated, and the portion boiling between 
115 and 130° is heated at 170° with concentrated hydrochloric acid, 
whereby the furfuraldehyde-derivative is converted into a 1.4-diketone. 
This diketone has the composition C;H,,0,, and boils at 197—200°; 
it does not give the aldehyde reactions, and it yields a pyrroline- 
derivative when boiled with ammonium acetate. The dioxime, 
C;H,,N,0,, melts at 129° and is readily soluble in hot, but only 
sparingly soluble in cold water. The constitution of the ketone is 
represented by one of the formule 


COMe-CHMe:CH,-COMe or COEt:CH,°CH,-COMe. 


The presence of isophorone in the other fractions of the oil could 
not be detected; the compound described under this name by 
Benedikt (Annalen, 162, 306) is evidently a mixture of various 
substances. F. S. K. 


Electrolysis of Fatty Acids. By N. Bunce (J. Russ. Chem. Soc., 
21, 525—557).—Referring to the work done previously by Kolbe, 
Kolbe and Kaempf, Brazier and Gossleth, Wurtz, Schorlemmer and 
Kekulé, the author considers the reaction a very complicated one, 
which cannot be represented by a simple chemical equation. The 
author’s own earlier experiments with oxalic, formic, and mellitic 
acids have convinced him that Kekulé’s general formule : 


C,»H.,(COOM), a M, + 2CO, + C,H, and 
£C,He» + “COOM = M, + 2CO, + (C,, Hon + ids 


are not in accordance with facts, and that the complicated groups 
set free at the anode are not decomposed into their simpler con- 
stituents, but that they enter into reaction with water, re-forming the 
original acid and oxygen, and that the latter, on being liberated, 
oxidises the electrolyte, and thus forms the different products. 

The original paper contains a detailed description of the author's 
apparatus, the preparation of pure substances, and a large set of 
tabularly arranged analytical data of the gaseous products. It is 
shown also, that the nature and relative quantity of the products 
obtained at the anode vary very considerably with varying concen- 
tration, intensity of the current, size and surface of electrodes, and 
especially with the temperature of the electrolyte. 

Potassium propionate yielded, besides carbonic anhydride and 
hydrogen, a large proportion of ethylene, and only a small quantity of 
butane, although the latter ought to be the chief product, if Kekulé’s 
view were correct. As regards oxygen, this gas was not observed at 
0°, but at 100° the quantity was much larger than that of the hydro- 
carbons. No definite relation could be traced between the quantities 
of ethylene and butane. Free propionic acid yielded very nearly the 
same product as its potassium salt. Isobutyric acid, when submitted 
to electrolysis at 0°, gave not the expected hexane, but only carbonic 
anhydride, propylene, hydrogen, and oxygen, and at 100° scarcely any 
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hydrocarbon. Normal butyric acid yielded propylene as the chief 
product, together with some butane, and a trace of a liquid hydro- 
carbon, probably hexane. 

In order to test the correctness of Kolbe’s and Kaempf’s state- 
ment that acetic acid yields ethylene on electrolysis, the author pre- 
pared pure sodium acetate with the greatest care, and passed the 
products of electrolysis for 48 hours through bromine, but not a trace 
of ethylene bromide could be found. In all cases, the acids yielded 
small quantities of ethereal salts. The author remarks that india- 
rubber corks and joints are to be avoided in this kind of work, as a 
considerable absorption of hydrocarbons takes place, the india-rubber 
swelling up. In conclusion, the author says that the above view on 
the complexity of the chemical process in electrolysis, as first pro- 
nounced by Bourgoni, is entirely confirmed. B. B. 


Oxidation of Cerotic Acid by Nitric Acid. By T. Marr 
(J. Pharm. [5], 22, 145—150).—When cerotic acid is oxidised with 
nitric acid of above 1°3 sp. gr., succinic acid is the chief product ; the 
reaction is very violent, and the intermediate products are destroyed. 
Nitric acid of 1:15 sp. gr. gives much better results. After 48 hours’ 
boiling, the cooled mass consists of a liquid and a superposed solid ; 
these were examined separately. As the yield of acid formed by 
oxidation is only small, the products of 18 operations were united 
and examined together. The liquid contains the volatile acids 
caproic, valeric, acetic, and butyric ; and the non-volatile acids sebacic, 
succinic, suberic, pyrotartaric, and probably adipic. The insoluble 
portion well washed and treated on the sand-bath with very dilute 
baryta-water yields soluble and insoluble barium salts which have the 
composition of the caprate, caprylate, and conanthylate. The insoluble 
barium salts contained the undecomposed cerotic acid, and a nitro- 
derivative of cerotic acid whose lead salt is insoluble in ether. 

J. T 


Decamethylenedicarboxylic Acid. By H. Norrp.incer (Ber., 
23, 2356—2359).—Methyl wndecylenate, CyHissSCOOMe is a colourless 
liquid, insoluble in water ; it boils at 248° under a pressure of 760 mm., 
and at 124° at 10mm. Ethyl undecylenate, C\oHi,"COOEt resembles 
the methyl compound, and boils at 259° under a pressure of 760 mm., 
and at 131°5° at 10mm. Methyl bromundecylenate, C\oHa»Bre-COOMe, 
is prepared from methyl undecylenate by treatment with hydrobromic 
acid; it is a colourless, strongly refractive liquid, boiling at 165°5° 
under a pressureof 10mm. Ethyl bromundecylenate, CyHaBr-COOEt, 
is obtained in a similar manner to the methyl-derivative ; it boils at 
171—172° under a pressure of 10 mm. In order to prepare deca- 
methylenedicarboaylic acid, CyHa»(COOH)., either of the above 
brominated compounds is treated with potassium cyanide, and the 
product hydrolysed with alcoholic potash; on adding hydrochloric 
acid, a precipitate is formed consisting of a mixture of several acids; 
this is distilled, and the portion boiling above 230° under a pressure 
of 10 mm. is dissolved in ammonia. On adding barium chloride, the 
barium salt separates, and, from this, the pure acid may be obtained. 
lt crystallises from water in slender, flat, lustrous needles, melting at 
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1245—125°5°, and boiling at 245° under a pressure of 10 mm.; it is 
soluble in 891 parts of water at 100°, and in 22,225 parts at 23°. In 
its chemical and physical properties the acid is completely analogous 
to the lower homologues of the oxalic acid series. The potassium, 
sodium, and ammonium salts are soluble in water. All the remaining 
salts are sparingly soluble in cold water, and are deposited on warm- 
ing the solution. The silver salt is obtained as a white powder, which 
becomes violet on exposure to light. J. B. T. 


Haloid Derivatives of Ethyl Acetoacetate. By A. Hanrzscu 
( Ber., 23, 2339—2342).—On treating ethyl acetoacetate with bromine, 
ordinary ethyl bromacetoacetate is formed, from which ethyl amido- 

sl SCH , 

tuazy a NH; C<y, 0-CHy COOEt’ and ethyl methylthiazylacetate, 
MeC< st on, coore 2° prepared by the action of thiocarbamide 
and thioacetamide respectively. These compounds are isomeric with 
the corresponding thiazole-derivatives obtained from ethyl chloraceto- 


acetate which are represented by the formule, NHS re 
and MeC< a" Ethyl bromacetoacetate, prepared by the 
‘CMe 


action of bromine on ethyl cupracetoacetate (compare Schénbrodt, 
this vol., p. 27), yields compounds identical with those ob- 
tained from the chloracetoacetate. It appears, therefore, that by 
the direct action of bromine on ethyl acetoacetate, the y-derivative, 
CH,Br'CO-CH,-COOEt, is formed, and that Schénbrodt’s compound 
is really the a-derivative, CHBrAc-COOEt, corresponding with the 
well-known chlorinated derivative. Ethyl methacetoacetate yields 
a y-bromo-substitution product which combines with thiacetamide, 
and, after elimination of the carboxyl-group, forms methylethylthiazole, 


MeC< rH Chlorine, however, gives the a-derivative, from 
which trimethylthiazole, MeO< efi is obtained by the action of 
thiacetamide. J. B. T. 


Action of Alcoholic Potash on Bromisosuccinic Acid. By S. 
TanaTar (J. Russ. Chem. Soc., 21, 558—563).—Isosuccinic acid, pre- 
pared from ethyl «-bromopropionate, is treated with bromine at 100° 
to convert it into the dibromopropionic acid melting at 118—119°. 
This is boiled for four to five hours with alcoholic potash, the alcohol 
removed by distillation, and the residue acidified with hydrochloric 
acid, after which the liquid is extracted with ether. On distilling off 
the ether, an oil is left, which after some time becomes converted into 
a crystalline mass consisting of a mixture of two or three acids. 
The cold aqueous solution of these is saturated with milk of lime, and 
after some time filtered from the excess of lime and from the spar- 
ingly soluble calcium salt of an acid having the formula C,H»... 
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The filtrate on being acidified with a few drops of hydrochloric and 
acetic acids and boiled, deposits a copious precipitate consisting of a 
calcium salt of one of the acids. This is purified by dissolving it 
in cold water and heating the solution, when it is again deposited. 
Its composition is CsH,CaO;. The zinc salt is also more soluble in 
cold than in hot water. The silver salt has the formula C,H,Ag,0;. 
The acid itself, adipomalic acid, CsH\O,, when crystallised from water 
or ether is deposited in small, glistening needles, which melt at 111°. 
At 150—160°, the acid is decomposed into carbonic anhydride and an 
oily acid, C;H;O;, which the author considers to be #-hydroxyvaleric 
acid. B. B. 


Ethyl Oximidosuccinates. By A. Piurri (Chem. Centr., 1890, 
i, 938—939; from Ann. Chim. Farm., 11, 161).—Of the three possible 
monethy! oximidosuccinates, the a-salt has been already described 
(Abstr., 1885, 1122), and also by the author the y-salt (Abstr., 1889, 
383), but the @-salt, COOH-C(NOH)-CH,COOKt, is still unknown. 
The author finds that diethyl oximidosuccinate is identical with the 
oxime of ethyl oxalacetate, and that the a-ethyl oximidosuccinate 
is converted into the y-salt by the action of sodium ee ae 

J. W. L. 

Diacetamide. By W. Hentscuren (Ber., 23, 2394—2401).— 
Diacetamide is best prepared by boiling acetamide (600 grams) with 
acetic anhydride (1250 grams) for half an hour in a reflux appa- 
ratus. The addition of sodium acetate is needless. The product is 
distilled, and the portion boiling below 125° is fractionated under a 
pressure of 10 mm.; the greater part passes over at about 108—109°; 
it is dissolved in 10 parts of pure ether, and the acetamide precipitated 
with gaseous hydrogen chloride ; on cooling the clear solution, diacet- 
amide separates in slender, white needles. This may be purified either 
by repeated recrystallisation from ether, or by moistening with water, 
adding barium carbonate, and evaporating nearly to dryness on the 
water-bath; the residue is then completely dried in a vacuum, and 
extracted with ether; on evaporation, pure diacetamide separates ; it 
melts at 77°5—78°, and boils at 222°5—223°5°, not at 210—215° as 
stated by Gautier; under a pressure of 10 mm., the boiling point is 
108—108'5°. Diacetamide burns with a non-luminous flame. On 
heating at 250° for two hours in a sealed tube, acetonitrile, acetic acid, 
and acetamide, together with unchanged diacetamide, are obtained. 
The reactions which take place are somewhat complicated ; acetonitrile 
and acetic acid are first formed, but at higher temperatures these re- 
combine; part of the acetic acid, however, acts on the diacetamide 
yielding acetamide. An aqueous solution of diacetamide is neutral, 
but becomes acid on prolonged boiling; the decomposition proceeds 
uniformly ; after two hours’ heating at the boiling point of methyl 
alcohol, 7°3 per cent. of the diacetamide is decomposed, after 12 hours’ 
heating 43 per cent. ; the products are acetic acid and acetamide. With 
mineral acids the decomposition proceeds very much more rapidly, 
ammonium salts being also formed. Concentrated sulphuric acid 
readily acts on diacetamide with production of acetic acid ; with nitrous 
acid it yields ammonium nitrate and aceticacid. Neither acetic an- 
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1245—125°5°, and boiling at 245° under a pressure of 10 mm.; it is 
soluble in 891 parts of water at 100°, and in 22,225 parts at 23°. In 
its chemical and physical properties the acid is completely analogous 
to the lower homologues of the oxalic acid series. The potassium, 
sodium, and ammonium salts are soluble in water. All the remaining 
salts are sparingly soluble in cold water, and are deposited on warm- 
ing the solution. The silver salt is obtained as a white powder, which 
becomes violet on exposure to light. J. B. T. 


Haloid Derivatives of Ethyl Acetoacetate. By A. Hantzscu 
( Ber., 23, 2339—2342).—On treating ethyl acetoacetate with bromine, 
ordinary ethyl bromacetoacetate is formed, from which ethyl amido- 
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t oo N HrC<y, G. CH,-COOEt’ and ethyl methylthiazylacetate, 
MeC< TH on. coor? 2° prepared by the action of thiocarbamide 
and thioacetamide respectively. These compounds are isomeric with 
the corresponding thiazole-derivatives obtained from ethyl chloraceto- 


acetate which are represented by the formule, NHC< oh 
and MeC< — Ethyl bromacetoacetate, prepared by the 
‘CMe 


action of bromine on ethyl cupracetoacetate (compare Schdnbrodt, 
this vol., p. 27), yields compounds identical with those ob- 
tained from the chloracetoacetate. It appears, therefore, that by 
the direct action of bromine on ethyl acetoacetate, the y-derivative, 
CH,Br-CO-CH,COOEt, is formed, and that Schénbrodt’s compound 
is really the a-derivative, CHBrAc‘COOEt, corresponding with the 
well-known chlorinated derivative. Ethyl methacetoacetate yields 
a y-bromo-substitution product which combines with thiacetamide, 
and, after elimination of the carboxyl-group, forms methylethylthiazole, 


MeC< rie. Chlorine, however, gives the a-derivative, from 
which trimethylthiazole, MeC< et is obtained by the action of 
thiacetamide. J. B. T. 


Action of Alcoholic Potash on Bromisosuccinic Acid. By S. 
TanaTaR (J. Russ. Chem. Soc., 21, 558—563).—Isosuccinic acid, pre- 
pared from ethyl a-bromopropionate, is treated with bromine at 100° 
to convert it into the dibromopropionic acid melting at 118—119°. 
This is boiled for four to five hours with alcoholic potash, the alcohol 
removed by distillation, and the residue acidified with hydrochloric 
acid, after which the liquid is extracted with ether. On distilling off 
the ether, an oil is left, which after some time becomes converted into 
a crystalline mass consisting of a mixture of two or three acids. 
The cold aqueous solution of these is saturated with milk of lime, and 
after some time filtered from the excess of lime and from the spar- 
ingly soluble calcium salt of an acid having the formula C,Hw0s. 
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The filtrate on being acidified with a few drops of hydrochloric and 
acetic acids and boiled, deposits a copious precipitate consisting of a 
calcium salt of one of the acids. This is purified by dissolving it 
in cold water and heating the solution, when it is again deposited. 
Its composition is CsH,CaO;. The zinc salt is also more soluble in 
cold than in hot water. The silver salt has the formula C,H,Ag,Os. 
The acid itself, adipomalic acid, CsHO,, when crystallised from water 
or ether is deposited in small, glistening needles, which melt at 111°. 
At 150—160°, the acid is decomposed into carbonic anhydride and an 
oily acid, C;H,O;, which the author considers to be A-hydroxyvaleric 
acid. B. B. 


Ethyl Oximidosuccinates. By A. Piurr1 (Chem. Centr., 1890, 
i, 938—939 ; from Ann. Chim. Farm., 11, 161).—Of the three possible 
monethyl oximidosuccinates, the a-salt has been already described 
(Abstr., 1885, 1122), and also by the author the y-salt (Abstr., 1889, 
383), but the B-salt, COOH-C(NOH)-CH,-COOKEt, is still unknown. 
The author finds that diethyl oximidosuccinate is identical with the 
oxime of ethyl oxalacetate, and that the a-ethyl oximidosuccinate 
is converted into the y-salt by the action of sodium ee 

J. W. L. 

Diacetamide. By W. Hentscuen (Ber., 23, 2394—2401).— 
Diacetamide is best prepared by boiling acetamide (600 grams) with 
acetic anhydride (1250 grams) for half an hour in a reflux appa- 
ratus. The addition of sodium acetate is needless. The product is 
distilled, and the portion boiling below 125° is fractionated under a 
pressure of 10 mm.; the greater part passes over at about 108—109°; 
it is dissolved in 10 parts of pure ether, and the acetamide precipitated 
with gaseous hydrogen chloride ; on cooling the clear solution, diacet- 
amide separates in slender, white needles. This may be purified either 
by repeated recrystallisation from ether, or by moistening with water, 
adding barium carbonate, and evaporating nearly to dryness on the 
water-bath; the residue is then completely dried in a vacuum, and 
extracted with ether; on evaporation, pure diacetamide separates ; it 
melts at 77°5—78°, and boils at 222°5—223°5°, not at 210—215° as 
stated by Gautier; under a pressure of 10 mm., the boiling point is 
108—108°5°. Diacetamide burns with a non-luminous flame. On 
heating at 250° for two hours in a sealed tube, acetonitrile, acetic acid, 
and acetamide, together with unchanged diacetamide, are obtained. 
The reactions which take place are somewhat complicated ; acetonitrile 
and acetic acid are first formed, but at higher temperatures these re- 
combine; part of the acetic acid, however, acts on the diacetamide 
yielding acetamide. An aqueous solution of diacetamide is neutral, 
but becomes acid on prolonged boiling; the decomposition proceeds 
uniformly ; after two hours’ heating at the boiling point of methyl 
alcohol, 7:3 per cent. of the diacetamide is decomposed, after 12 hours’ 
heating 43 per cent. ; the products are acetic acid and acetamide. With 
mineral acids the decomposition proceeds very much more rapidly, 
ammonium salts being also formed. Concentrated sulphuric acid 
readily acts on diacetamide with production of acetic acid ; with nitrous 
acid it yields ammonium nitrate and aceticacid. Neither acetic an- 
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hydride nor ammonia gas reacts with diacetamide; potassium hydroxide 
hydrolyses it to acetic acid and acetamide; the same result is obtained 
with sodium ethoxide. Sodium diacetamide, NNaAc., may be prepared 
by warming sodium with an anhydrous ethereal solution of pure diacet- 
amide for 10 to 12 hours; it forms a very hygroscopic, white powder. 
Methylacetamide is obtained by heating the sodium compound with 
methy! iodide in a sealed tube at 120°. Triacetamide is formed by 
heating sodium acetamide with acetic chloride or anhydride, diluted 
with ether or benzene; it is separated by distillation and appears to 
boil at 93—94° under a pressure of 14 mm.; it solidifies on cooling, 
but is a liquid at ordinary temperatures, thus differing in a very 
marked manner from the compound (m. p. 77—78) which has hitherto 
been regarded as being triacetamide. J. B. T. 


Condensation of Carbamide with Ethyl Acetoacetate. By 
R. Benrenp and P. Ernert (Annalen, 258, 360—362).—Ethyl] sodio- 
acetoacetate and carbamide combine together in alcoholic solution, 
yielding a colourless, crystalline compound of the composition 
C,;H..N,0;Na,. This substance melts at about 165°, and crystallises 
unchanged from hot alcohol, but is decomposed by water; when dry 
it is not acted on by carbonic anhydride, but the moist substance is 
rapidly decomposed. On passing carbonic anhydride into its alco- 
holic solution, it is decomposed into carbamide, ethyl acetoacetate, and 
sodium ethyl carbonate, and when boiled with methyl iodide in 
alcoholic solution, it yields carbamide and ethy] acetoacetate, together 
with sodium iodide. F. 8. K. 


Diazouracilearboxylic Acid and its Derivatives. By R. 

Beurenp and P. Ernert (Annalen, 258, ed compare Abstr., 
CO-NH:'C-COOH 
= , , » § C 

1888, 809).—Diazouracilcarborylic acid, NH-CO--N:-NOH 
posited in needles containing water of crystallisation when amido- 
uracilcarboxylic acid is digested with sodium nitrite and water, and 
the ice-cold, filtered solution acidified with hydrochloric acid. It is 
readily soluble in alkalis, but only sparingly in water, to which it 
imparts an acid reaction; when an aqueous solution is heated at 
40—50° carbonic anhydride is evolved, and the solution turns purple, 
but on boiling, nitrogen is given off, and a yellow, amorphous substance 
is deposited on cooling. It is unstable, and when kept for a long time 
at the ordinary temperature it is converted into diazouracil. 

Hydrazineuracilcarboaxylic acid, CsHgN,O,, is obtained when the 
preceding compound is reduced with hydrochloric acid and stannous 
chloride in ice-cold aqueous solution; hydroxylamine is not formed in 
the reaction. It separates from hot 8 per cent. hydrochloric acid in 
ill-defined crystals, gradually decomposes at 100°, turns brown at 
120°, and is insoluble in cold but soluble in hot water, yielding a red 
solution; it reduces Fehling’s solution in the cold, and its constitution 
‘ CO-NH:C-COOH 

i I 

is probably expressed by the formula NH-CO- C-NH-NH,’ 


A compound of the composition C,H,N,O; (= C,H.N,0.,C,H,O) 


, is de- 
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is formed with evolution of carbonic anhydride when freshly-prepared 
diazouracilcarboxylic acid is boiled with alcohol ; it crystallises from 
alcohol in yellow plates, loses 1 mol. of alcohol at 100°, and explodes 
when heated on platinum foil. It is almost insoluble in cold alcohol, 
ether, and hot water, and it is decomposed by boiling water, potash, 
and hydrochloric acid. 

A salt of the composition C,H;N,O;K is formed when the preceding 
compound is agitated with the theoretical quantity of cold 1 per cent. 
potash ; it crystallises in needles, is only sparingly soluble in waiter, 
and is decomposed by alcohol and alkalis. 

Diazouracil, ChH,N,O;, is obtained when the salt just described is 
suspended in ice-cold water, and decomposed with concentrated hydro- 
chloric acid, also when the compound of the composition C;H,N,O; is 
boiled with water. It separates from hot water in crystals, is de- 
composed by warm dilute acids with evolution of nitrogen, and 
explodes when heated on platinum foil. 

Hydrazineuracil hydrochloride, C(H,N,O.,HCl, prepared by reducing 
the compound of the composition C,H,N,O; with stannous chloride 
and hydrochloric acid in well-cooled aqueous solution, crystallises in 
colourless plates, and is decomposed by boiling water; it reduces 
Fehling’s solution in the cold, and when treated with sodium carb- 
onate or acetate it yields yellow or reddish compounds, which seem 
to be decomposition-products of the base. The constitution of the 
base may be expressed by the formul nln 

alata iaaailt ie “ NH: CO-C-NH:NH, " 


Derivatives of Diethylthiocarbamide. By G. Noau (Ber., 23, 
2195—2200).—Methyldiethylthiocarbamide hydriodide, C,H,yN.S,HI, 
prepared by treating diethylcarbamide with methyl iodide, is a crys- 
talline compound, very readily soluble in all ordinary solvents. The 
free base is a yellow, disagreeably-smelling oil, with a strong alkaline 
reaction. The picrate, CsH\.N.S,C,H;N;0;, separates from water in 
crystals melting at 116°. The platinochloride, (CsH\,N.S).2,H,PtCh, 
crystallises in plates. 

Diethylguanidine is obtained when methyldiethylcarbamide is heated 
at 100° with alccholic ammonia. It is a yellow oil, soluble in alcohol 
and ether; the picrate, C;Hi;N;,C.H;N,0,, crystallises from water in 
long needles melting at 141°. 

Triethylthiocarbamide hydriodide is deliquescent, and soluble in 
alcohol and ether. The picrate, C,;H,.N.S,C,H;N;0,, crystallises in 
rhombohedra, and melts at 72°. The platinochloride, 


(C;HieN2S)2,H2PtCl,, 
is crystalline. 

The picrate of diethylpropylthiocarbamide crystallises in plates, and 
melts at 65—66°. 

Compounds analogous to those described above are obtained by 
treating diethylthiocarbamide with amyl iodide, allyl iodide, and 
benzyl chloride; diethylamylthiocarbamide and diethylallylthiocarb- 
amide are colourless oils; diethylbenzylthiocarbamide hydrochloride, 
C,.H;.N.S,HCl, crystallises in needles, and melts at 73—75°. 
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Diethylethylenepseudothiocarbamide, ) NE p> C-NEt, is formed 
2 


when diethylthiocarbamide is boiled with ethylene bromide for five 
to six hours, and the product decomposed with soda. It is a yellowish 
oil, boils at 224° (748 mm.), is volatile with steam, and is readily 
soluble in alcohol and ether, but only sparingly in water; its con- 
stitution is proved by the fact that, on oxidation with chlorine in 
dilute hydrochloric acid solution and subsequent decomposition with 
strong hydrochloric acid, it yields ethylamine, carbonic anhydride 
and taurine. 

The salt NHEt-C(NEt)-S-CH,CH,’S:C(NEt)-NHEt,2HBr is ob- 
tained when diethylthiocarbamide is treated with ethylene bromide at 
a temperature below 100°. Itseparates from alcoholic ether in colour- 
less needles, melts at 184°, and is readily soluble in water and hot 
alcohol, but insoluble in benzene and light petroleum; when heated 
with potash, it yields ethylene mercaptan. 

Diethyltrimethylenepseudothiocarbamide, C;H,N.S, prepared by 
boiling diethylthiocarbamide with trimethylene bromide, forms a 
crystalline ple+inochloride, (C;H,.N.S)2,H:PtCh, which melts at 119° 
with decomposition; when the diethyl base is warmed with tri- 
methylene bromide at a temperature below 100°, the compound 
C,;H,,N,S, is formed. F. 8. K. 


The Furfuran-group. Supposed Isomerides of Pyromucic 
Acid and of Furfuraldehyde. By V. Otiveri and A. PERaTONER 
(Gazzetta, 19, 633—639; compare Maquenne, this vol., p. 33).—The 
authors find that Limpricht’s isopyromucic acid (Abstr., 1873, 621), 
when thoroughly purified by crystallisation from benzene or toluene, 
is identical with ordinary pyromucic acid, since it melts at 128—131°, 
and yields an ethyl salt melting at 34—35° and boiling at 191°, and 
an amide melting at 141—142°. The A-pyromucic aldehyde (fucus- 
aldehyde) obtained by Stenhouse dissolves in solutions of sodium 
hydrogen sulphite, but a small quantity of an oily, non-aldehydic 
substance may be extracted from the solution with ether. On adding 
a dilute solution of soda to the hydrogen sulphite and extracting with 
ether, a substance is obtained having the composition C;H,O;, which 
distils between 158—160°, and has all the physical properties of furfur- 
aldehyde. The hydrazones of these substances both crystallise in 
greyish lamin melting at 90—92°. Fucusaldehyde was further con- 
verted into Stenhouse’s A-pyromucic acid, which, after recrystallisa- 
tion from toluene and benzene, has the same melting point as ordinary 
— acid (128—129°), and yields an identical ethyl salt and an 
amide. 

It thus appears that fucusaldehyde is identical with furfuralde- 
hyde, and that Limpricht’s iso-acid and Stenhouse’s A-acid are iden- 
tical with ordinary pyromucic acid. S. B. A. A. 


Conversion of Pyrroline into Tetramethylenediamine. By G. 
CraMICcIAN (Gazzetta, 19, 573—580).—Ciamician and Dennstedt (ibid., 
14, 156) observed that pyrroline unites with hydroxylamine, forming 
a solid compound, C,H,N,0;, which melts at 173°, and which they re- 
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garded as the dioxime of succinaldehyde, NOH:CH-CH,’CH,-CH:NOH. 
By treating this compound with sodium and absolute alcohol, a base 
is formed which is shown to be identical with tetramethylenediamine 
(putrescine) by its boiling point, 158—159°, the melting point of the 
benzoyl-derivative, 178°, and by the agreement of the crystalline form 
of the platinochloride ‘and picrate with the corresponding tetra- 
methylenediamine-derivatives. The hydrochloride of the base may be 
converted into pyrrolidine, and the aurochloride of the product is 
identical with that described by Ciamician and Magnaghi, melting 
with decomposition at 205—206°. The formation of tetramethylene- 
diamine from pyrrolinehydroxylamine indicates the presence in the 
latter compound of the chain N-C-C-C-C-N; it is further probable 
that one molecule of pyrroline reacts with 2 molecules of hydroxyl- 
amine, the compound (CH:CH:-NH:‘OH), being first formed with 
elimination of ammonia, and subsequently converted into the more 
stable form (CH,CH:NOH).. Pyrrolinehydroxylamine somewhat 
resembles the glyoximes; it dissolves in alkalis, reacts with acetic 
anhydride, and evolves nitrous oxide when heated with nitrous acid. 
With phenylhydrazine, a dihydrazone, (CH,-CH:N,HPh),, is formed, 
which melts at 124—125°. S. B. A. A. 


Action of Ethyl Oxalate on Pyrryl Methyl Ketone. By 
A. Angett (Ber., 23, 2154—2160; compare this vol., p. 1000).—An 
azine of the composition C,,H,N;0 is precipitated in dark-red crystals 
when pyrroylpyruvic anhydride (loc. cit.) is treated with ortho- 
phenylenediamine in alcoholic or acetic acid solution. It separates 
from boiling xylene as a reddish-yellow, crystalline powder, decom- 
poses at about 250°, but without melting, and is only sparingly 
soluble in alcohol, ethyl acetate, and chloroform, but more readily in 
boiling xylene, the solutions showing @ green ‘fluorescence. It dis- 
solves in concentrated sulphuric acid, forming an intense greenish- 
blue solution, from which it is reprecipitated on the addition of water. 
On reduction with zinc and acetic acid, it yields a yellow solution 
which turns red again on exposure to the air. The benzoyl-derivative 
crystallises in yellow needles, melts at 166° with decomposition, and 
is soluble in benzene and chloroform, the solutions showing a green 
fluorescence. 

Ethyl anilpyrroylpyruvate, C\sH,sN2Os, is formed when ethyl pyrroyl- 
pyruvate is warmed with aniline in acetic acid solution. It crystal- 
lises from alcohol in long, lemon-yellow needles, melts at 114—115°, 
and dissolves in concentrated sulphuric acid with a magenta colora- 
tion. 

Anilpyrroylpyruvic anhydride, C\4H,N.02, is deposited in yellowish- 
orange plates when the preceding compound is treated with warm 
alcoholic ammonia; it can also be prepared by warming pyrroyl- 
pyruvic anhydride with aniline in acetic acid solution. It melts at 
218°, dissolves in concentrated sulphuric acid with a violet colora- 
tion, and does not combine with orthophenylenediamine. 

Anilpyrroylpyruvic acid, CyH,»N2Os, is precipitated in crystals when 
the ethyl salt is treated with cold dilute alcoholic potash, and the 
aqueous solution of the product acidified. It separates from benzene 
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in orange crystals, melts at 179° with decomposition, and dissolves in 
concentrated sulphuric acid with a magenta coloration. Most metallic 
salts produce a yellow precipitate in an aqueous solution of the ammo- 
nium salt. 

A compound of the composition C,,.H,,NO, is obtained when ethyl 
benzoylpyruvate is heated with hydroxylamine hydrochloride in alco- 
holic solution; it crystallises from alcohol in large, colourless 


Ph: 
prisms, melts at 52°, and has the constitution f 5 >O-COORt 


N 
or fen > o-COOEt. The compound formed by the action of 
hydroxylamine on ethyl pyrroylpyruvate (loc. cit.) has probably an 
analogous constitution. The acid prepared from this ethyl salt 
(m. p. 52°) melts at 162°. 

Ethyl pyrrylphenylpyrazolecarborylate, C,HiN;0., prepared by 
warming ethyl pyrroylpyruvate with phenylhydrazine in glacial 
acetic acid solution, separates from alcohol in small crystals melting 
at 168°. The free acid, C,H,,N;0,, crystallises from dilute alcohol 
in long, colourless needles, melts at 215°, and decomposes at a higher 
temperature. It is readily soluble in alcohol and acetone, but almost 
insoluble in benzene and light petroleum. In an aqueous solution of 
the ammonium salt, many metallic salts produce precipitates. 

F. S. K. 

The Pyrazole-group: Derivatives of Trimethylenephenyl- 
diamine. By L. Batsiano (Gazzetta, 19, 688—692).—Trimethylene- 
phenyldiamine, NH,"C;H..NHPh.—A solution of 1-phenylpyrazole in 
absolute alcohol (20 parts) is reduced with metallic sodium, the pro- 
duct distilled and freed from alcohol, and the base extracted with 
ether and converted into the oxalate. The yield is 45 per cent. The 
base (obtained from the oxalate) boils constantly at 281—282° (corr.) 
under a pressure of 7581 mm. ; sp. gr. 0°/0°= 1-035 ; 15°/0°= 1-0256. 
It is soluble in ether and alcohol, but only very moderately in water. 
A solution in excess of hydrochloric acid is not precipitated by the 
double iodide of potassium and bismuth. The succinate crystallises 
from alcohol in tufts of large, white, lustrous plates, melts at 
100—102° (corr.), and dissolves very readily in cold water, but is in- 
soluble in ether. 

Dibenzoyltrimethylenephenyldiamine, NHBz-C,;H,NPhBz. — Trime- 
thylenephenyldiamine is quantitatively converted into the benzoyl- 
derivative by treatment with benzoic chloride and sodium hydroxide 
in the cold. It thus behaves like the diamines, which have the NH, 
molecules linked to different carbon-atoms (see Udranszky, Abstr., 
1888, 1296). It crystallises in pinkish-white plates, melts at 
96°5—97:5°, and is soluble in water, but not in alcohol. T'rimethylene- 
phenyldiamine trimethylenephenylthiocarbamate, 

NHPh:C,H,-NH-CSSH,NH,’C,H..NHPh, 


is prepared by adding a slight excess of carbon bisulphide to a solu- 
tion of the base in dilute alcohol and agitating the mixture. A waxy 
mass separates at first, but is redissolved after boiling for some time. 
The filtered solution, on cooling, deposits white plates of the new com- 
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pound which decompose at 116° and are only sparingly soluble in 
water. With mercuric chloride, the hot aqueous solution yields a 
white precipitate which is converted into mercuric sulphide by pro- 
longed boiling. The dry mercuric compound decomposes at 210—220°, 
giving off white fumes which condense to a yellowish liquid having an 
odour of oil of mustard. S. B. A. A. 


Derivatives of Furoin and Furil. By D. S. Macnarr (Annalen, 
258, 220—230).—Furoinphenylhydrazine, 


C,H,0-CH(0H)-C(N,HPh)-C,H,0, 


prepared by treating furoin with phenylhydrazine and a few drops of 
acetic acid in alcoholic solution, crystallises from a mixture of ben- 
zene and light petroleum in colourless needles, melts at 79—81°, and 
is very readily soluble in alcohol, ether, and benzene, but almost in- 
soluble in water and light petroleum; it rapidly oxidises on exposure 
to the air, and is readily acted on by hydrochloric acid. The oxime, 
C,H,NO,, crystallises from alcohol in small, almost colourless prisms, 
melts at 160—161°, and is readily soluble in hot, but only sparingly 
in cold, alcohol and benzene; it dissolves freely in soda, yielding a 
crystalline sodium-derivative. 

Deoxyfuroin, C,H,0-CO-CH,°C,H;0, can be obtained by treating 
furoin with zinc-dust and hydrochloric acid in alcoholic solution, and 
distilling the product with steam ; it melts at 20°, boils at 159—160° 
(27 mm.), and is only sparingly soluble in water, but readily in ether 
and alcohol. The oxime, CjH,NOs, crystallises in colourless needles, 
melts at 94—96°, and is readily soluble in alcohol, ether, benzene, 
hydrochloric acid, and soda, but only sparingly in water or light 
petroleum. 

Furilphenylhydrazone, C,H;0°CO-C(N,HPh)-C,H;0, crystallises from 
boiling light petroleum in orange-yellow needles, melts at 82—83°, 
and is readily soluble in alcohol, ether, and benzene, but only 
sparingly in light petroleum and boiling concentrated hydrochloric 
acid. 

Furilphenylosazone, C,H,0-C(N,HPh)-C(N.HPh)-C,H;0, prepared 
by treating furii with phenylhydrazine (2 mols.) in alcoholic acetic 
acid solution, crystallises from alcohol in yellowish needles, melts at 
184°, and is very sparingly soluble in alcohol and light petroleum, but 
more readily in ether and benzene; it is only very slowly acted on by 
hot hydrochloric acid. 

a-Furiloxime, CyoH;NO,, is formed, together with small quantities 
of the f-oxime, when furil is treated with hydroxylamine hydro- 
chloride in alcoholic solution at the ordinary temperature. It crys- 
tallises from a mixture of benzene and light petroleum in colourless 
needles, melts at 160°, decomposes at about 200°, and is only sparingly 
soluble in water and light petroleum, but very readily in most other 
solvents. When warmed with dilute hydrochloric acid, it is changed 
into furil. The B-oxime, CyH;NO,, is formed when furil is heated at 
100° with an alcoholic solution of hydroxylamine hydrochloride 
(1 mol.), but a considerable quantity of furil remains unchanged. It 
separates from water in crystals, melts at 97—98°, and is readily 
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soluble in alcohol, ether, and benzene, but only sparingly in water 
and light petroleum ; it dissolves in soda, and is decomposed by boil- 
ing hydrochloric acid. The a-dioxime, CH sN.0,, prepared by treat- 
ing furil with excess of hydroxylamine hydrochloride as described in 
the case of the a-oxime, crystallises from hot water in colourless 
needles containing 1 mol. H,O, and loses its water of crystallisation 
at 100°, the anhydrous substance melting at 166—168°. It is very 
readily soluble in alcohol and ether, but only sparingly in benzene, 
light petroleum, and water; it dissolves freely in soda, and is de- 
composed by boiling hydrochloric acid. The B-diowime, CijHgN.0,. 
is obtained when the anhydrous a-dioxime is heated with alcohol at 
150—160° ; it separates from a mixture of ether and light petroleum 
in crystals, melts at 188—190° with partial decomposition, and is only 
moderately easily soluble in ether. F. S. K. 


Synthesis of Tetraphenylthiophen. By J. H. Ziecter (Ber., 23, 
2472—2476).—The author has previously prepared tetraphenyl- 
ethylene by the action of sulphur on diphenylmethane (compare 
Abstr., 1888, 596). Further experiments with benzene-derivatives 
containing a CH;- or CH,-group have shown that the benzene nucleus 
only reacts with great difficulty, and in exceptional circumstances. 
Tetraphenylthiophen is prepared by heating phenylacetic acid (2 mols.) 
with sulphur (1 mol.) for six hours at 260°; the product is dissolved 
in benzene, and, on the addition of alcohol, it crystallises in white 
needles melting at 181—182°. The same compound is also obtained 
from deoxybenzoin by heating with sulphur as above. By the action 
of concentrated nitric acid on tetraphenylthiophen, a tetranitro- 
derivative is formed. Benzophenone, azobenzene, and triphenyl- 
methane do not react with sulphur at 300°. The author points out 
that in cases where sulphur combines with the benzene nucleus there 
is always a basic group present, and this he regards as the reason for 
the combination taking place; the difference in behaviour of diphenyl- 
methane and triphenylmethane towards sulphur tells, he considers, 
strongly in favour of his view. The author confirms the conclusions 
of Pfitzinger and Gattermann regarding the constitution of dehydro- 
thiotoluidine. é. B. TF. 


Orientation of 4 : 6-Dichlorometaxylene, and on some 
Derivatives thereof. By A. Craus and G. Runscuxe (J. pr. Chem. 
[2], 42, 110—126).—The authors have decided the orientation of the 
chlorine-atoms in the dichlorometaxylene (m. p. 68°) described by 
Claus and Burstert (this vol., p. 1105). They did not succeed in 
obtaining a durene from it by Fittig’s reaction, but a dinitro- 
derivative (see below) can be obtained, which, by conversion into the 
amido-derivative and oxidation, is converted into a dichlorometa- 
xyloquinone, whose properties show it to be a para-compound; this 
is conclusive evidence that the dinitro-derivative is a para-compound, 
and as}2 and 5 are the only possible para-positions in a metaxylene 
[1 : 3], the chlorine-atoms must have the positions 4: 6. It is hoped 
that a general method of orientation may be deduced from the above 


considerations. 
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Nitro-4 : 6-dichlorometazylene, obtained by nitrating 4 : 6-dichloro- 
metaxylene with fuming nitric acid in glacial acetic acid at the 
ordinary temperature, and repeatedly crystallising from alcohol, 
forms transparent crystals, measurements of which are given; it 
melts at 118—119°, and is insoluble in the usual solvents. An 
isomeric nitro-compound has been obtained under somewhat different 
conditions ; it melts at 106° (uncorr.). 

Amido-4 : 6-dichlorometaxylene is obtained by pouring an alcoholic 
solution of the nitro-compound little by little into a solution of 
stannous chloride in strong hydrochloric acid and warming for 
3—4 hours on the water-bath ; the stannochloride crystallises on cool- 
ing and may be decomposed by aqueous potash. It forms colourless 
needles, which soon become coloured, melts at 85° (uncorr.), and 
dissolves in the usual solvents. Its hydrochloride and platinochloride 
have been obtained. The amido-derivative corresponding with the 
nitro-derivative melting at 106° melts at 72° (uncorr.). 

2 : 5-Dinitro-4 : 6-dichlorometaxylene is prepared by adding the 
dichloroxylene (1 part) in small quantities to a mixture (5 parts) of 
1 part of fuming nitric acid (sp. gr. 1°52) and 2 parts of sulphuric 
acid, and pouring the mixture into water after a day; it separates 
in yellow flocks, which are washed with hot alcohol to dissolve the 
nitro-derivative. It crystallises from chloroform in pale-yellow 
cubes, melts at 223° (uncorr.), and dissolves freely in chloroform and 
glacial acetic acid. When it is suspended in alcohol and acted on 
with stannous chloride, it yields 2 : 5-diamido-4:: 6-dichlorometaxylene. 
This crystallises in dazzlingly white prisms or needles when pure, 
but the crystals are generally yellowish or rosy; it melts at 176° 
(uncorr.) ; the hydrochloride, sulphate, and platinochloride are described. 

Dichlorometaxyloquinone is obtained by oxidising the diamido- 
compound in dilute glacial acetic acid solution with dilute aqueous 
chromic acid ; it crystallises in large, pretty, sulphur-yellow leaves 
which melt at 178° (uncorr.), sublime, and dissolve in the usual 
solvents. By reduction with stannous chloride it yields dichloro- 
metazyloquinol (dichlorodimethylquinol) [Me, : Cl,: (OH), = 
1:3:4:6:2:5], which crystallises in slender, colourless needles 
melting at 224° (uncorr.), and soluble in the usual solvents. 

2 : 5-Dibromo-4 : 6-dichlorometazy lene is formed when 4 : 6-dichloro- 
metaxylene is treated with bromine (4 atoms) and iron in glacial 
acetic acid for some days and water added. It crystallises from 
ether, benzene, &c., in long, brilliant, white, silky needles which melt 
at 230° (uncorr.), and can be sublimed. If only 2 atoms of bromine 
are employed, the same dibromo-compound is formed and half the 
dichloro-compound remains unchanged. A. G. B. 


Dibromoxylenes and Dichloroxylenes, and their Transfor- 
mations by means of Sulphuric Acid. By E. Kocu (Ber., 23, 
2318—2321).—Solid dibromoxylene [Me, : Br, = ] :4: 2: 5], when 
heated with concentrated sulphuric acid at 215°, yields a liquid 
isomeride boiling at 260—265°, probably [1:4:2:3]. Under 
similar circumstances the solid 1:2:4:5-compound yields the 
isomeric 1 : 2 : 3 : 4-compound, boiling at 275—280°. 
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By the action of chlorine and iodine on cold metaxylene, two 
dichlorinated derivatives are obtained. One is a solid, melting at 
68°5° and boiling at 223—224°. When treated with methyl iodide 
and sodium, it yields durene, and has therefore the formula 
[Me, : Cl = 1:3:4:6]. By treatment with chlorosulphonic acid 
it yields a sulphonic acid of the formula [Me, : Cl,: SO,H = 
1:3:4:6:2]. The sodium salt forms white plates, the potassium 
salt white needles, and both are soluble in water; the calcium and 
barium salts form brilliant, white plates, only sparingly soluble in 
water. The amide forms small plates melting with decomposition 
above 250°. The other dichlorometaxylene is a liquid solidifying at 
—20° and boiling at 221°5°. It is convertible into prehnitene and 
has therefore the formula {[Me, : Cl = 1:3:2:4]. The sulphonic 
acid has the formula [Me,: Cl,:SO,H = 1:3:2:4:6]. The 
potassium and sodium salts form brilliant needles very soluble in 
water, the calcium and barium salts very sparingly soluble, shining 
plates. The amide forms small, white plates melting with decom- 
position above 300°. The constitution of the sulphonic acids was 
determined by means of the metaxylenesulphonamides which they 
yield when treated with zinc-dust and ammonia. When the solid 
dichloroxylene is heated with strong sulphuric acid at 220°, about 
12 per cent. is changed into the liquid isomeride. 

Dibromodichlororylene [Me,: Cl,: Br, = 1:3:2:4:5:6], ob- 
tained by the action of bromine on cold dichloroxylene, crystallises 
from acetic acid in brilliant, silky needles melting at 215°, and 
scarcely soluble in alcohol. 

Dinitrodichloroxylene [Me, : Cl, : (NO,), = 1:3:2:4:5: 6], ob- 
tained by adding dichloroxylene to a warm mixture of nitric and 
sulphuric acids, crystallises from alcohol in brilliant, pale-yellow 
needles melting at 155°. 

Dinitrodichlorozylene [1 :3:4:6: 2:5], obtained as above from 
the corresponding dichloroxylene, crystallises from acetic acid and 
alcohol in short, hard prisms melting at 215°. 

Tetrachlorometaaylene, formed together with symmetrical dichloro- 
metaxylene when metaxylene is chlorinated, crystallises from acetic 
acid in flexible needles melting at 212°. 

A solid dichlororthozylene is formed in small quantity in addition to 
a liquid isomeride when orthoxylene is chlorinated. It crystallises 
from alcohol in long, hard needles melting at 73°. C. F. B. 


Laurenes. By E. Untuorn (Ber., 23, 2346—2349).—On distil- 
ling camphor with zinc chloride, a considerable quantity of liquid is 
obtained, builing at 180—200°, which is known to be a mixture of 
various hydrocarbons. From the fraction boiling at 183—184°5°, 
derivatives of ethylxylene [Me : Me: Et = 1: 2:4] are obtained. 
The portion boiling at 188—190° yields derivatives of ethylxylene 
[Me: Me: Et = 1:4:5]. The intermediate fraction boiling at 
185—187° in all probability consists of ethylxylene [Me : Me: Et = 
1:3:4]. From the portions boiling at 190—192°, a mixture of the 
barium sulphonates of the first two ethylxylenes is obtained, together 
with a resinous, amorphous salt. The various compounds serving for 
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identification were in all cases compared with synthetical specimens. 
These results are in accordauce with the observations of Armstrong. 


and Miller (compare Abstr., 1884, 43). J. B. T. 


Propylxylenes. By E. Untorn (Ber., 23, 2349—2351).—Propyl- 
orthoxylene {Me : Me: Pr*=1:2:4] is prepared from bromorthoxylene 
and propyl bromide ; it boils at 209° and does not solidify at —20. The 
sulphonic acid crystallises in slender needles. The barium sulphonate, 
(CyH,;SO;).Ba + 33H,0, forms nodular crystals. The magnesium’ 
salt, (C\,,H,;SO3;),.Mg¢ + 5H,0, crystallises in plates. The sodium sul- 
phonate, CyH,SO,;Na + H,0, is deposited in lustrous prisms. 
Propylorthoaylenesulphonamide crystallises in needles melting at 
123—124°. The sulphanilide forms interlaced needles and melts at 
213—214°. Tribromopropylorthoxylene is obtained in long, white 
needles melting at 48°. 

Propylmetaxylene [Me : Me: Pr* = 1:3: 4] boils at 208—208°5° 

and remains liquid at —20. The sulphonic acid crystallises in groups 
of needles. The bariwm salt, (C\;,H,SO;),.Ba + 2H,O, forms needles ; 
the magnesium salt, (C;,HisSO;),.Mg + 5H,0, is deposited in thin, 
colourless plates; the sodium salt, C\,H,sSO;Na + 4$H,0, crystallises 
in long, transparent needles. Propylmetaxylenesulphonamide is ob- 
tained in needles melting at 102°. The sulphanilide melts at 180—182°. 
The trinitro- and tribromo-derivatives crystallise in needles, and melt 
at 110° and 39° respectively. 
. Propylparaaylene [Me : Me: Pr*=1:4:5] boils at 206—207°, 
and does not solidify at —20°. The sulphonic acid crystallises in 
needles. The barium salt forms anhydrous, lustrous tables. The 
sodium salt, C,,H,,SO;Na + 13H,0, is readily soluble in water, and 
is deposited in lustrous needles. Propylparazylenesulphonamide crys- 
tallises in thin plates melting at 124°5°. The sulphanilide is obtained 
in rhombic crystals melting at 215—216°. The itrinitro-derivative 
melts at 85°, and the tribromo-compound at 49°; both crystallise in 
needles. 

Isopropylmetazylene [Me : Me: Pr?’ = 1:3:4] is prepared by 
treating paraisocymene with bromine and methy] bromide successively ; 
it boils at 194—195°. The sulphonic acid crystallises in prisms. The 
barium sulphonate is readily soluble in water, and is deposited in spear- 
shaped needles. The sodiwm sulphonate, C,HySO,Na + 4H,0, forms 
long, slender needles. The sulphonamide melts at 163° ; the sulphanilide 
at 207°; the tribrominated derivative at 261°; and the trinitro- 
derivative at 182°; all four compounds crystallise in needles. 

J. B. T. 

Orthocyanobenzyl Chloride. By A. W. Day and S. Gaprien 
(Ber., 23, 2478—2489).—It is well known that ortho-derivatives of 
benzonitrile, containing a hydroxyl-group in the side chain, readily 
undergo rearrangement, with formation of the group ‘C:NH:O-. The 
same property is shown by the corresponding mercaptan-deriva- 
tives. Orthocyanobenzyl thiocyanate, CN-C,HyCH,SCN, is prepared 
by boiling orthocyanobenzyl chloride with an alcoholic solution 
of potassium thiocyanate for about two hours; on pouring the solu- 
tion into water an oil separates, which solidifies, and, after some time, 
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is purified by washing with water and dilute alcohol; 15°5 grams 
of cyanobenzyl chloride yield 16—17 grams of the thiocyanate. The 
compound crystallises from dilute alcohol in colourless needles melt- 
ing at 86°. By the action of concentrated hydrochloric acid on the 
thiocyanate at 180°, thiophthalide is obtained; it has previously been 
prepared by Graebe (compare Abstr., 1889, 140) by the action of an 
alkaline hydrogen sulphide on nitrosophthalimidine, and has the second 


of the proposed formulw, namely, C.H,< pn >S (see below). Cyano- 
2 


benzyl thiocyanate is dissolved in concentrated sulphuric acid, and 
the solution heated, first at 30—50°, and finally at 60—70°; on pour- 
ing into water and adding ammonia, an oily liquid separates and 
solidifies on cooling. It is soluble in alcohol and ether, and crystal- 
lises from light petroleum in small, white needles melting at 62°, and 
becoming brown on exposure to air. This compound affords a striking 
instance of tautomerism ; it reacts both as orthocyanobenzyl mercaptan, 


ON-C,H;CHySH, and as thiophthalimidine, GH<Gpy>S. The 
* 


same substance is also obtained by the action of the calculated 
quantity of alcoholic potassium hydrosulphide on orthocyanobenzyl 
chloride; after remaining for an hour the liquid is treated with 
hydrochloric acid, the alcohol removed, and the compound pre- 
cipitated with ammonia from an aqueons solution (see below). By 
the action of sodium hydroxide on this compound, ammonia is elimi- 
nated, and thiomethylbenzoic acid is formed, which yields thio- 
phthalide on boiling with water. 

Derivatives oF THIOPHTHALIMIDINE.—In the following reactions 
the compound C,H;NS behaves as if it were thiophthalimidine. The 
platinochloride, (C,H;NS).,H,PtCh, crystallises in orange-yellow 
prisms. The picrate is deposited in slender needles. The hydro- 
chloride dissolves very readily in water, and is partly decomposed 
on evaporating the solution ; it crystallises in white needles. The 
hydriodide is obtained in colourless needles, which decompose at 100°. 
Methylthiophthalimidine, CH.< OE. a> is prepared by dissolv- 
ing thiopbthalimidine in excess of methyl iodide; after remaining for 
1—2 hours the crystals of thiophthalimidine hydriodide are sepa- 
rated, and the residue distilled in a current of steam ; on extracting 
the distillate with ether, and evaporating the latter, a yellow, basic 
oil remains, which decomposes on heating. The yield is one-third of 
the theoretical. The hydrochloride, C(H.Me-NS,HCI, is stable at 100°; 
the platinochloride forms a sparingly soluble, brownish-yellow, crystal- 
line powder; the picrate crystallises in yellow needles. The constitu- 
tion of the base is shown by the formation of thiophthalide and 
methylamine on heating it with concentrated hydrochloric acid at 
180—190° for five hours. 

In the following reactions the compound C,H,;NS behaves like 
orthocyanobenzyl mercaptan. Methyl orthocyanobenzyl sulphide, 
CN-C,H,CH,"SMe, is formed by the action of methyl iodide on an 
alkaline solution of the mercaptan ; it is a pale-yellow, viscid liquid, 
boiling at 278° under a pressure of 757 mm., and does not show basic 
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properties ; ; by the action of concentrated hydrochloric acid at 
100°, ammonia is eliminated, and methylbenzylsulphide-orthocarboay lic 
acid, COOH-C,H,'CH,SMe, is formed. Diorthocyanobenzyl disulphide, 
CN ‘C,H, CH,'S,CH,C,HyCN , is prepared by the action of potassium 
ferrocyanide on an alkaline solution of the mercaptan. It crystal- 
lises from alcohol in long prisms which melt at 124°. On heating it 
with concentrated hydrochloric acid at 16U°, ammonia, sulphuric acid, 
and thiophthalide are formed ; it is probable, however, that in the first 
instance, a dicarboxylic acid, COOH-C,H,CH,’S,-CH,°C,H,COOH, 
is produced, and that this decomposes into thiophthalide, water, and 
oxygen. 

In addition to the compound C,H;NS (see above), a substance of 
the formula C,,H»S; is formed by the action of excess of alcoholic 
potassium hydrosulphide (3—4 mol. proportions) on orthocyano- 
benzyl chloride (comp. this vol., p. 1221). The compound is deposited 
in small, flat needles, which appear brown by transmitted light, and 
have a metallic dark-green tint in reflected light; it is very sparingly 
soluble in ordinary media, but may be recrystallised from nitro- 
benzene. With concentrated sulphuric acid, a magenta colour is 
obtained, and on adding water the compound is precipitated 
seemingly unchanged. The same substance is formed by the action 
of alcoholic potassium hydrosulphide on thiophthalimidine, 

Diorthocyanodibenzylamine, (CN*C,H,CH,).NH, is prepared by dis- 
solving orthocyanobenzyl chloride in a 10 per cent. alcoholic solution 
of ammonia; after remaining for about six days at the ordinary tem- 
perature, the crystals which form are separated, washed with alcohol, 
and decomposed with sodium hydroxide. It crystallises from water 
in slender needles, melts at 125°, and is readily soluble in alcohol. 
The hydrochloride is deposited in needles ; the platinochloride forms a 
yellowish-red, crystalline powder. On evaporating the ammoniacal 
mother liquors obtained in the preparation of the above base, crystals 
of orthocyanobenzylamine hydrochloride are deposited; this com- 
pound has already been described. J. B. T, 


Benzoyl-derivatives of Acetonitrile. By E. v. Meyer (J. pr. 
Chem. [2], 42, 267—269).—Monobenzoylacetonitrile or cyanaceto- 
phenone is obtained from imidobenzoyleyanomethyl (Abstr., 1888, 
683) by shaking it with hydrochloric acid. The precipitate, on solu- 
tion in ethyl acetate and addition of light petroleum, forms snow-white 
needles melting at 80°5—81°, and azrees in all its properties with 
the cyanacetophenone described by Haller (Abstr., 1889, 473). 

If ‘a mixture of acetonitrile and benzoic chloride be treated with 
sodium in ethereal solution, dibenzoylacetonitrile, CBz,H-CN,is formed, 
together with methane, sodium cyanide, and other organic sodium 
salts The precipitate, after washing with ether, is dissolved in water, 
the solution extracted with ether, and acidified with sulphuric acid. 
The voluminous precipitate is then recrystallised from alcohol, and 
forms silky needles melting at 156°5°. It readily yields a silver salt. 
Towards alkalis it is exceptionally stable, but it is decomposed on 
warming with moderately dilute sulphuric acid, with formation of 
carbonic anhydride, acetophenone, benzoic acid, ‘and ammonia. On 
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warming the silver salt with methy] iodide, a compound was obtained, 
crystallising from ethyl acetate in lustrous needles which melted at 
214°, and were insoluble in dilute ammonia. The quantity was, how- 
ever, too small to determine whether it was the methyl ether, 
CBz,.Me'CN. 

Farther investigation is also necessary to determine whether di- 
benzoylacetonitrile has the constitution assigned to it above, as its 
properties agree equally well with the formula ines ie 


'" Tricyanides. By F. Krarrr and G. Koenie (Ber., 23, 2382— 
2388 ; compare Abstr., 1889, 696).—Methyl dipheny] tricyanide is best 
prepared by pouring the product obtained from the action of 
aluminium chloride on benzonitrile and acetic chloride into ice-cold 
water, and distilling the insoluble portion in a current of steam; the 
residue is finely ground, treated with dilute sodium hydroxide solu- 
tion, washed with water, and recrystallised from alcohol. 

Diphenyltricyanocarborylic acid, C,;N;Ph,-COOH, is obtained by 
boiling methyldiphenyl tricyanide for 12 to 15 hours with potassium 
permanganate in alkaline solution; the product is filtered hot, the 
manganese precipitate boiled with water, and the solution, when nearly 
cold, treated with hydrochloric acid. The acid, which separates as a 
voluminous precipitate, crystallises from dilute alcohol in slender, 
thin, lustrous prisms melting at 192° with decomposition. The 
potassium salt crystallises in long, slender, lustrous needles, very 
sparingly soluble in water. Hydrogen diphenyl tricyanide, C\N5HPh,, 
is obtained by heating the carboxylic acid at about 192°; it melts at 
75°, boils at 205° at 9 mm., and is readily soluble in dilute alcohol. 

Caprylic chloride, C;H,s*COCI, is prepared by the action of phos- 
phorus pentachloride on caprylic acid at 0°; it boils at 83° at 15 mm. 
Heptyl diphenyl tricyanide, C;N;(C;H;) Ph, is obtained by the action 
of aluminium chloride on benzonitrile and caprylic chloride; it 
crystallises from alcohol in lustrous leaves melting at 28”, and boiling 
at 274—275° under a pressure of 15 mm. 

Nonylic chloride, C;H,,COCI, is formed from nonylie acid and 
phosphorus pentachloride; it is a colourless liquid, boiling at 98° 
under a pressure of 15 mm.; on exposure to moist air it slowly 
undergoes decomposition. Octyl diphenyl tricyanide, C;N3(C,H,7) Pha, is 
prepared from nonylic chloride ; itis purified by recrystallisation from 
alcohol, melts at 43°, and boils at 284—285° under a pressure of 15 mm. 

Capric chloride, CsHiy*COCI, is obtained from capric acid ; it boils at 
114° under a pressure of 15 mm., and rapidly decomposes on exposure 
to air. Nonyl diphenyl tricyanide, C3N3(C,His)Phe, is formed from 
capric chloride ; it may be crystallised from alcohol ; it melts at about 
38°, and boils at 292—294° under a pressure of 15 mm. A comparison 
of the melting points of this series of tricyanides with those of the 
normal fatty acids shows the same regularity. The melting points 
of tricyanides obtained from acids with an even number of carbon- 
atoms fo'lowa curve, and, in the case of the whole series, they rise and 
fall periodically from member to member. In contrast to this, thé 
boiling points steadily rise with increasing molecular weight.- > 
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Methyl diparatoluyl tricyanide, C,N;Me(C.H,Me),, is prepared from 
paratoluonitrile and acetic chloride; it is very sparingly soluble 
in alcohol, but crystallises from isobutyl alcohol in small, lustrous 
needles melting at 159°, and boiling at 245° under a pressure of 
15 mm. ; the yield is large. 

The chlorides of the bibasic acids condense to form tricyanide-deriva- 
tives in a similar manner to those of the monobasic acids. Ethylene 
tetraphenyl hexacyanide, C;N;Ph.-CH,°CH,C,N;Ph2, is obtained from 
benzonitrile and succinic chloride by heating with aluminium chloride 
on the water-bath for several days; the product is washed with ice- 
cold water, and extracted several times with ether; after evapora- 
tion, the residue is dissolved in nitrobenzene, and, on cooling, it 


crystallises in slender, lustrous plates which melt about 245°. 
J. B. T. 


Action of Benzoic Chloride on Scdium Cyanamide in the 
Presence of Ether. By W. Buppféus (J. pr. Chem. [2], 42, 
82—109).—Gerlich (this Journal, 1876, ii, 196) did not succeed in 
producing benzoyleyanamide by the action of benzoic chloride on 
sodium cyanamide in molecular proportion, and in ethereal solution. 
The author finds that sodium cyanamide (2 mols.) acts on benzoic 
chloride (1 mol.) in ether with the formation of sodium benzoyl- 
cyanamide, cyanamide, and sodium chloride. 

Benzoylcyanamide, NHBz-CN, is obtained from the sodium com- 
pound by the action of mineral acids; it melts at 126°, at the same 
time becoming ‘yellow, and decomposing with the formation of 
benzonitrile, carbonic anhydride, and dicyanodiamide ; it is not pre- 
cipitated from its metallic compounds by organic acids, so that sodium 
acetate solution easily dissolves it; its solution in water is strongly 
acid, and its metallic compounds are neutral. Benzoylcyanamide is 
not polymerised by heat, either by itself or in liquids of high boiling 
point; when heated with an alcohol, it yields the corresponding benzoate 
and cyanamide. The metallic compounds of benzoyleyanamide are 
easily soluble in water and alcohol, except the silver compound. The 
barium compound, Ba(NBz-CN),,H,O, when heated, decomposes into 
benzonitrile, carbonic anhydride, and barium cyanamide; the sodium, 
potassium, ammonium, copper (with 2 mols. H,O), lead, and silver 
compounds are also described. 

The product of the action of sodium cyanamide on benzoic chloride 
in molecular proportion, dissolved in ether, after being washed, first: 
with ether and then with water, leaves a yellow mass, which contains 
two isomeric compounds of the formula (C;H,N,),. The other pro- 
ducts formed by this treatment are carbonic anhydride, hydrogen 
cyanide, benzonitrile, cyanamide, sodium chloride, dibenzoylcyanamude, 
and asymmetrical dibenzoylcarbamide. 

The asymmetrical dibenzoylearbamide, NBz,,CO-NH,, is produced by 
the action of water on the dibenzoyleyanamide contained in the residue 
left on evaporating the yellow ethereal solution; it crystallises from 
alcohol in slender, white needles which melt at 197°, whereas 
symmetrical dibenzoylcarbamide melts at 210°. 

The compounds, (C;H,N;)z, left in the yellow mass after treatment 
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with water, are recrystallised from phenol, when one of them 
separates in the form of brilliant, long, yellow needles; the other 
crystallises from the mother liquor in short, well-formed, hexagonal 
and rhombic prisms. From about 800 grams of sodium cyanamide, 
20 to 30 grams of the needles and 5 grams of the prisms were obtained. 
These compounds do not melt at 360°, but sublime unchanged at a 
red heat ; they are unchanged even by prolonged heating with fuming 
nitric acid; they are insoluble in the usual solvents, but dissolve in 
liquids of high boiling point, such as phenol, aniline, nitrobenzene, 
quinoline, and benzonitrile. 

Gerlich (loc. cit.) obtained a substance by the dry distillation of 
tribenzoylmelamine, which he termed pseudotriphenylmelamine, and 
to which he ascribed the formula (C;H,N.),. The author believes 
that this substance is identical with those described above, and that 
Gerlich’s formu'a is wrong. The investigation of these substances is 
being continued. A. G. B. 


Orthamidobenzyl Alcohol. By H. G. Sépersaum (Ber., 23, 
2183—2187 ; compare Séderbaum and Widman, this vol., p. 178).— 
When phenomethyldihydroketometadiazine is oxidised with chromic 
acid in glacial acetic acid solution, it is converted into y-methylbenzoyl- 
enecarbamide (m. p. 234°), identical with the compound prepared by 
Abt(Abstr., 1889, 609) from orthamidomethylbenzamide and carbamide. 
This same substance is also formed when phenomethyldil:ydroketo- 
thiometadiazine is oxidised with potassium permanganate. 

Phenoethyldiketometadiazine (y-ethylbenzoylenecarbamide), 


CO -NEt 
CHS H-60 
can be obtained by oxidising phenoethyldihydrothiometadiazine with 
potassium permanganate and decomposing the crystalline potassium 
salt produced in this way with acetic acid. It crystallises from 
boiling alcohol in colourless needles or plates, melts at 195°, and 
resembles the corresponding methyl-derivative in its behaviour with 
solvents; its solution in alcoholic potash shows a bluish-violet 
fluorescence. F. 8. K. 


Action of Chromyl Dichloride on Cymene. By G. Errera 
(Gazzetta, 19, 528—532; compare Abstr., 1880, 467 ; 1881, 423—581 ; 
1884, 312)—When the product of the action of chromyl dichloride 
on cymene is decomposed with water, two isomeric compounds, having 
the formula C,H,Me-C,H,0O, are obtained; one of these combines with 
the hydrogen sulphites, and appears to be identical with Richter and 
Schiichner’s paramethylhydrocinnamaldehyde (Abstr., 1884, 1342), 
but does not form crystals on prolonged exposure to the air; its 
aldehydic character is, however, shown by its conversion into an 
alcohol, CsH,Me:C;H.-OH, by the action of nascent hydrogen. This 
alcohol boils at 287—239°, and yields with hydrochloric acid the cor- 
responding chloride, C;H,Me-C;H,Cl, boiling at 225—230°; the latter, 
on being boiled with acetic acid and silver acetate, is converted into 
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the acetate, C.H,Me’C;H,-OAc, which boils at 240—245°; by treatment 
with alcoholic potash, the unsaturated hydrocarbon, C,H,Me-C,H,, 
boiling at 198—200, is formed. This hydrocarbon appears to be 
identical or isomeric with the a-paratolylpropylene previously de- 
scribed by the author (Abstr., 1885, 655). 

The other isomeride boils at 222—226°, and does not combine with 
the hydrogen sulphites ; a somewhat unstable phenylhydrazone of this 
substance, C,H,Me-C,;H;:N,HPh, melting at 75°, a nitro-derivative, 
NO,C,H;Me-C;H;0, melting at about 60°, and the phenylhydrazine 
compound of the latter, NO.C,H,;MeC,H;-N,HPh, melting at 
127—128’, have also been prepared. S. B. A. A. 


Action of Chlorine on Catechol and Orthamidophenol. 
By T. Zincxe and F, Kisrer (Ber., 23, 2200—2225).—It has been 
previously shown (this vol., p. 754) that yy-hexachlorohydroxy- 
pentenecarboxylic acid, on oxidation, gives a ketone (m. p. 92°) 
isomeric with the ketone (m. p. 31°) obtained from the correspond- 
ing By-acid (Abstr., 1888, 1278) in like manner; the course of 
the reaction depends, however, on the nature of the oxidising 
agent employed, as will be seen from the experiments described 
below. 

yy-Hexachloroketopentene (m. p. 92°) is obtained, together with 
about an equal quantity of a compound of the composition C,)Cl,,0;H2, 
when yy-hexachlorohydroxypentenecarboxylic acid (m. p. 186°) is 
oxidised with chromic acid in the manner previously described in 
the case of the isomeric acid (m. p. 111°). The hot solution is 
diluted with water, and the two oxidation-products, which are preci- 
pitated, separated by recrystallisation from benzene, in which the 
ketone only is moderately easily soluble. yy-Hexachloroketopentene 
is precipitated in crystals, together with traces of a substance melt- 
ing at 173°, when chlorine is passed into a warm aqueous solution of 
the yy-acid; the yield is almost theoretical. It is also formed when 
the yy-acid is oxidised with chlorine in dilute acetic acid solution, or 
with sodium hypochlorite and glacial acetic acid, but oily bye- 
products are also obtained in these reactions. 

yy-Hexachloroketopentene forms large, colourless, transparent, 
monosymmetric crystals, a: b : c = 0°60339 : 1 : 0°73795, B = 64° 43’, 
melts at 92°, and boils at 148° (75 mm.), and at 235°5° (740°5 mm.) ; 
it sublimes in plates, is readily volatile with steam, and has an odour 
recalling that of camphor and chloroform; it is readily soluble in 
benzene, chloroform, and ether, crystallises well from alcohol and 
glacial acetic acid, and separates unchanged from boiling concen- 
trated nitric acid in colourless needles. It does not react with 
hydroxylamine, but it gradually combines with aniline in cold 
benzene solution, yielding a brown, amorphous substance; it is 
slowly acted on by sodium carbonate in alcoholic solution, yielding a 
resinous substance, which is precipitated on the addition of an acid. 
Alkalis convert it into resinous acids, even at the ordinary tempera- 
ture; in the cold, a very small quantity of pentachloropentolic acid 
(pentachlorobutenecarboxylic acid, Abstr., 1888, 1278) and larger 
quantities of an unstable isomeric acid are produced. 
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yy-Pentachlorobromoketopentene, CsC|,BrO, is formed when an aque- 
ous solution of the yy-acid (10—15 grams) is heated with bromine 
(25—30 grams) and hydrobromic acid (20 grams) until no further 
action takes place, but part of the acid remains unchanged ; the ketone, 
which is deposited from the cold solution in crystals, is separated by 
filtration, treated with light petroleum to free it from the un- 
changed acid, and the clear solution evaporated. It is best pre- 
pared by heating the yy-acid with a slight excess of the theoretical 
quantity of sodiam hypobromite in glacial acetic acid solution, the 
product being purified in the manner just described. It is also 
formed when the y-acid is oxidised with bromine or sodium hypo- 
bromite, a By-ketone of the composition C;Cl;BrO not being obtained 
under these conditions; it is best prepared from the Ay-acid by 
heating it at 100° in sealed tubes for 1—l} hours with bromine 
(5 parts) and water (5 parts). The ketone obtained from the Ay-acid 
by oxidation with chlorine is identical with the compound (m. p. 31°) 
obtained by oxidation with chromic acid (Abstr., 1888, 1278), and the 
formation of a yy-ketone could not be detected under these condi- 
tions. 

Pentachlorobromoketopentene forms monosymmetric crystals, 
a:b:c¢ = 060930 : 1 : 0°75765, B = 64° 57}', identical in appearance 
with those of the hexachloro-compound ; it melts at 102°, its sp. gr. is 
2°159 at 15°, and it has an odour like that of the hexachloroketone, 
which it also resembles very closely in chemical behaviour. It dissolves 
in well-cooled soda, yielding the sodium salt of an unstable acid of the 
composition C;C],Br-COOH and a stable compound which seems to 
be a mixture of pentachloropentolic acid (m. p. 127°) and bromo- 
tetrachloropentolic acid ; its behaviour with sodium carbonate and 
hydroxylamine is the same as that of the hexachloroketone, but it 
is not acted on by hydrocyanic acid, and it is not converted into the 
corresponding Py-ketone on heating, decomposition taking place at the 
temperature required. Its constitution is expressed by the formula 
CBr-CCl, 

CCl co? oO 

When fy-hexachloroketopentene is heated at 290--300°, it is 
partially converted into the yy-ketone, the latter, under the same con- 
ditions, undergoing transformation into the By-compound ; when the 
fy-ketone is heated with hydrochloric acid and manganese dioxide 
at 120° in sealed tubes, it is almost completely converted into the 
isomeride. 

Cl-CCl, 


C 
’ tene, | this vol., p. 75 i 
yy- Octochloropentene, Gcre o1,7 CC (this vol., p. 755), crystallises 


from light petroleam in thick, colourless prisms, melts at 41°, boils at 
283°, and is readily soluble in the ordinary solvents ; it is not acted 
on by alkalis, and it is only very slowly destroyed by concentrated 


nitric acid. ven 
yy-Hexachloro-a-hydrorypentene cyanide, the -, >C(OH)-CN, is 
CCl-CCl, 


obtained when the yy-ketone is treated with potassium cyanide in 
well-coo!ed alcoholic solution, and the salt thus produced decomposed 
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with dilute hydrochloric acid. It crystallises from hot light petro- 
leuam in colourless needles, melts at 128°, and decomposes at about 
150° into ketone and hydrogen cyanide; it is readily soluble in 
alcohol, ether, chloroform, benzene, and light petroleum, and it seems 
to crystallise unchanged from hot concentrated nitric acid, but it is 
decomposed by warm water, warm dilute hydrochloric acid. and 
boiling acetic anhydride. It dissolves unchanged in dilute alkalis, 
yielding the corresponding alkaline-derivative, and it is not converted 
into a hydroxy-acid when boiled with 10 per cent. soda, or when 
heated with hydrochloric or sulphuric acid in alcoholic solution. 
The acetyl-derivative, C;Cl(OQAc)-CN, prepared by heating the 
cyanide with acetic chloride at 120—130”, crystallises from benzene 
in large, colourless, hexagonal prisms, melts at 96—97°, and is decom- 
posed by boiling alkalis, water, and dilute hydrochloric acid, being 
converted into the ketone. 


CCl A (OH)-CO-NH,, is formed, with evolution 


The amide, CCL-CCl, 
of hydrogen chloride, when yy-hexachloroketopentene is warmed for 
a short time with concentrated sulphuric acid. It separates from 
ether in long, colourless needles, melts at 198—200° with decompo- 
sition, and is very readily soluble in alcohol and ether, and moderately 
easily in benzene, but only sparingly in light petroleum; it crystal- 
lises unchanged from dilute hydrochloric acid and from concentrated 
nitric acid, and it dissolves in alkalis with evolution of ammonia. 

Pentachloropentolamide, CCl,-CCl‘CCL:CCI-CO-NH.2, is formed 
when y7y-hexachloroketopentene is dissolved in benzene, the solution 
saturated with anhydrous ammonia in the cold, and kept for 12 hours 
at the ordinary temperature (compare this vol., p. 755). It separates 
from a mixture of ether and light petroleum in compact crystals, and 
from a mixture of benzene and light petroleum in quadratic plates or 
prisms, melts at 116°, and is readily soluble in ether, benzene, and 
alcohol, but more sparingly in light petroleum; it dissolves in hot 
dilute soda with evolution of ammonia, and on acidifying the 
solution, pentachloropentolic acid (m. p. 127°) is precipitated in 
crystals. 

The compound of the composition C,;Cl;H.N,O (compare this vol., 
p- 755), which is obtained by treating Ay-hexachloroketopentene with 
ammonia under the same conditions as those described in the case of 
the yy-ketone, crystallises from a mixture of ether and light petroleum 
in large, colourless prisms, from hot benzene in rhombic plates melting 
at 118°, and from hot water in long needles melting at 127°. It is 
readily soluble in alcohol and ether, but only moderately easily in 
benzene, and sparingly in light petroleum; it dissolves in alkalis, 
yielding a solution which has a strong odour of carbylamine, but it is 
not acted on by boiling acetic anhydride, acetic chloride, nitrous acid, 
or warm concentrated sulphuric acid. Phosphoric chloride, at 
180—190°, converts it into a very unstable, crystalline substance 
which contains phosphorus, and which is reconverted into the original 
compound when treated with water. F. 8. K. 
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Alkylation of Formanilide. By W. J. Comstock (Ber., 23, 
2274—2275).—Silver formanilide reacts very readily with an ethereal 
solution of iodine, giving formopariodoanilide, C;H,NOI, and also with 
methyl iodide, yielding methylisoformanilide, NPh:CH-OMe. Since 
sodioformanilide reacts with methy] iodide to form methylformanilide, 
it must have the constitution NPhNa:CHO ; silver formanilide, on the 
other hand, must have the constitution NPh:CH-OAg. 

When dry silver succinimide is treated with methyl iodide, an oil, 
which boils at about the same temperature as methylsuccinimide, is 
obtained ; this compound, unlike methylsuccinimide, combines with 
aniline in the cold, yielding a solid basic product. 

A full account of the author’s experiments will be published in the 
American Chemical Journal. F. 8. K. 


Phenylorthobenzylenediamine and Paratolylorthobenzylene- 
diamine. By H. G. Sdépersaum and O. Wipman (Ber., 23, 
2187—2195).—Orthamidohenzylparatoluidine, 


NH,°C,H,CH,-NH *CsH,Me, 


can be obtained by reducing the corresponding nitro-compound with 
zine-dust and glacial acetic acid ; it crystallises from alcohol in thin, 
quadratic plates, melts at 80°5°, and is readily soluble in benzene, 
chloroform, and alcohol, but almost insoluble in light petroleum. The 
diacetyl-derivative, NHAc-C,H,yCH,°N Ac’C,H,Me, prepared by boiling 
the base with acetic anhydride, crystallises in colourless plates, melts 
at 185—186°, and is sparingly soluble in ether and hot alcohol. 

The authors tried repeatedly to prepare the paratolylbenzylene- 
ethenylamidine described by Lellmann and Stickel (Abstr., 1886, 793), 
but without success; when the acetyl-derivative of orthonitrobenzyl- 
paratoluidine (m. p. 65°) is reduced with tin and hydrochloric acid 
in glacial acetic acid, as described by Lellmann and Stickel, it yields 
very small quantities of a sabstance which is difficult to purify, so 
that the supposed amidine is most probably nothing but impure 
orthamidobenzyltoluidine. 

Orthamidobenzylacetoparatoluidide, NH,*C,HyCH."NAc:C,H,Me, is 
obtained when pure nitrobenzylacetoparatoluidide is treated with zinc- 
dust and hydrochloric acid in cold alcoholic solution. It separates 
from alcohol in colourless crystals, melts at 99°, and is very readily 
soluble in cold benzene and warm alcohol, but more sparingly in light 
petroleum. When heated with concentrated hydrochloric acid at 100°, 
it is converted into orthamidobenzylparatoluidine (m. p. 80°5°). 

Orthamidobenzylaniline, NH.°C;HyCH,NHPh, can be prepared by 
heating orthonitrobenzyl chloride with aniline and reducing the 
product with zinc-dust and acetic acid; it crystallises from alcohol 
and benzene in colourless needles or prisms melting at 81—82°. 

Orthamidobenzylbenzoylanilide, NH,*C,HyCH,NBzPh, is obtained 
when orthonitrobenzylbenzoylanilide is reduced with zinc-dust and 
acetic acid. It crystallises from alcohol in short needles, melts at 
115°, and is identical with the compound (m. p. 114°5°) described as 
phenylbenzylenebenzenylamidine by Lellmann and Stickel (loc. cit.). 
The acetyl-derivative, C2.H»N.O., prepared by boiling the base with 
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acetic anhydride, separates from warm alcohol, in which it is readily 
soluble, in colourless crystals melting at 164—165°. F.S. K. . 


Derivatives of Orthoparadinitrophenylphenylhydrazine. 
By C. Wittceropr and B. Hermann (J. pr. Chem, [2], 42, 126—133). 
—The authors have determined the molecular weights of nitronitroso- 
and dinitroso-azobenzene by Raoult’s method, and have thus con- 
firmed their constitutions as derivatives of azobenzene (Abstr., 1889, 
1160). 

Puratrinitroazobenzene, NO.'C;HyN.C.H;(NO.). [NO,: N = 4:1, 
and (NO,).: N= 4:2: 1], is obtained by mixing dinitrophenyl]phenyl- 
hydrazine or orthoparadinitroazobenzene with fuming nitric acid (sp. 
gr. 1°52), warming the mixture on the water-bath, and pouring it into 
cold water ; it crystallises in red needles which melt at 170° (uncorr.), 
and dissolve im hot organic solvents, but not in water. With fuming 
nitric acid and chromic acid, it yields an oxidation-product, agreeing 
with Klinger and Zuurdeeg’s paratrinitroazoxybenzene (this vol., 
p. 761), but it melts at 133°, not 136—137°; this confirms the con- 
stitution of this trinitroazobenzene. 

Orthoparatetranitroazobenzene, obtained by further nitrating para- 
trinitroazobenzene, crystallises in beautiful orange tables, which melt 
at 222° (uncorr.), and are insoluble in water, sparingly soluble in 
alcohol and ether, and freely soluble in benzene, glacial acetic acid, 
and chloroform. 

Trinitronitrosoazobenzene is prepared by heating nitronitrosoazoben- 
zene with fuming nitric acid and adding water; it forms crystals 
which melt at 224° (uncorr.), and dissolve sparingly in hot water, hot 
alcohol, and ether, but freely in glacial acetic acid, benzene, and 
chloroform. Its constitution is uncertain. 

Dinitrodinitrosoazobenzene is obtained by warming dinitrosoazoben- 
zene {1 : 2:4] with fuming nitric acid for some time, and adding 
water. It crystallises in short, yellow needles which melt at 238°. 

When dinitrophenylphenylhydrazine (2 grams) is dissolved in 
chloroform and acted on by bromine (0°63 gram), white needles melt- 
ing at 242° are obtained on subsequent evaporation of the chloroform 
and crystallisation of the residue. The analysis of these crystals 
leaves the composition in doubt, save that the substance is a mono- 
brominated derivative. When excess of bromine is used, crystals 
which melt at 190° are obtained ; this also is of uncertain composition, 
but is certainly a dibrominated derivative; the same substance is 
produced by acting on dinitroazobenzene with excess of bromine, so it 
must almost certainly be a dinitrodibromazobenzene. A. G. B. 


Derivatives of Diphenylhydrazine and Methylphenylhydr- 
azine. By R. SraneL (Annalen, 258, 242—251).—Diphenyl- 
hydrazine, prepared by the method described by Fischer (Annalen, 
190, 179), and purified by distillation under reduced pressure, 
erystallises from light petroleum in well-defined, monoclinic plates, 
melts at 34°5°, and boils at about 220° (40 to 50 mm.). It combines 
only slowly with the ordinary sugars in alcoholic solution at the ordi- 
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nary temperature, but the reaction takes place more quickly on 
warming, sparingly soluble, crystalline hydrazones being formed. 

Glucosediphenylhydrazone, CgHi.0;.N:Ph,, is prepared by boiling 
glucose with diphenylhydrazine in aqueous alcoholic solution for two 
hours; the alcohol is evaporated almost completely, ether added to 
precipitate the hydrazone, and the process repeated with the mother 
liquors; the yield is about 75 per cent. of the theoretical. It crystal- 
lises from hot water in small, colourless prisms, melts at 161—162°, 
and is readily soluble in hot water and alcohol, but almost insoluble in 
ether, benzene, and chloroform; it reduces Fehling’s solution on 
boiling, and it is decomposed into its constituents by concentrated 
hydrochloric acid. The formation of this compound can be very 
conveniently employed for the detection of dextrose in presence of 
levulose. 

Mannosediphenylhydrazone, C,H,,05:N,Ph2, prepared in like manner, 
erystallises in small, colourless prisms, melts at 155°, and resembles 
the preceding compound in its properties. 

Galactosediphenylhydrazone, C,H,.0;-N;Ph:, crystallises from hot 
water in colourless prisms, melts at 157°, and resembles the hydrazones 
described above in its behaviour with solvents. 

Rhamnosediphenylhydrazone, C.HiO,N,Ph,, erystallises from hot 
water in colourless needles melting at 134°. 

Furfuraldehyde diphenylhydrazone, CgH,0-CH:N,Ph., obtained by 
treating the aldehyde with the base, erystallises from dilute alcohol 
in yellowish needles, melts at 90°, and is readily soluble in alcohol and 
ether, but only sparingly in benzene, and insoluble in water; it 
dissolves in concentrated sulphuric acid, and im hydrochloric acid 
yielding a red solution, which turns dirty brown after a long time, 
whereas the solution in glacial acetic acid retains its red colour. 

Salicylaldehyde diphenylhydrazone, OH-C,Hy-CH-N.Ph., prepared in 
like manner, crystallises from hot 80 per cent. alcohol in colourless 
needles, melts at 138°5°, and is readily soluble in ether and alcohol, 
but almost insoluble in water. 

Diphenylthiocarbazinic acid, NPh,NH-CS-SH, is deposited in well- 
defined golden prisms when a solution of diphenylhydrazine in carbon 
bisulphide is allowed to evaporate at the ordinary temperature; it 
melts at 109° with decomposition, is rather unstable, and is insoluble 
in water, but readily soluble in alcohol, ether, chloroform, and acetone. 
It dissolves unchanged in cold dilute soda, and in its alcoholic solu- 
tion silver nitrate produces a yellow, mercuric chloride a violet-red, 
and ferric chloride a deep red precipitate. On distillation, it is decom- 
posed into carbon bisulphide, hydrogen sulphide, and diphenylamine. 

Dimethyldiphenylthiocarbazide, CS(NH:NPhMe)., is obtained when 
methylphenylhydrazine is heated with carbon bisulphide for three 
hours at 100°. It separates from dilute alcohol in colourless crystals, 
melts at about 168° with decomposition, and is readily soluble in 
alcohol, but insoluble in water; it is not acted on by boiling dilute 
soda, bnt is completely decomposed by warm concentrated hydro- 
chloric acid. F. 8. K. 
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Isomeric Oximes. By H. Gotpscumipr (Ber., 23, 2163—2180 ; 

compare this yol., p. 251).—Methylanisaldoxime, 

OMe-C,H,CH:N-OMe, 

is obtained when anisald>xime (m. p. 61°) is treated with sodium 
methoxide and methyl iodide in methyl alcoholic solution at the ordi- 
nary temperature. It crystallises from light petroleum in transparent, 
seemingly quadratic plates, melts at 43°, boils at 246° (724 mm.), and 
has a peculiar, agreeable odour; it is very readily soluble in alcohol, 
ether, and benzene, but more sparingly in light petroleum. No pre- 
cipitate is produced when hydrogen chloride is passed into its alcoholic 
solution, whereas those alkyl-derivatives of aldoximes in which the 
alkyl is directly combined with nitrogen always give a precipitate, 
and, moreover, when heated with hydriodic acid it yields ammonia, 
but not methylamine; these reactions prove that the methyl-group is 
in direct combination with oxygen. 

Isoanisilaldoxime, prepared by Beckmann’s method (this vol., 
p. 1121), melts at 133°, and can be converted into the isomeride by 
heating it for a short time above its melting point. 

Carbanilidoisoanisaldoxime, OMe'C,HyCH:N-O-CO-NHPh, is pre- 
cipitated in yellowish plates, when phenylcarbimide is added to, an 
ethereal solution of isoanisaldoxime. It melts at 80° with decom- 
position, and, like other carbanilido-derivatives of isoaldoximes, is 
very unstable; it decomposes spontaneously into diphenylcarbamide, 
anisonitrile, carbonic anhydride, and water, and when treated in 
benzene solution with a little hydrogen chloride it is converted into 
the much more stable isomeride melting at 82° (compare Goldschmidt, 
luc. cit.). 

Methylisoanisaldoxime, OMe’C,HyCH:N-OMe, can be obtained in 
small quantities as follows:—Isoanisaldoxime is treated with the 
theoreticai quantity of sodium ethoxide and then with an. alcoholic 
solution of silver nitrate; the silver salt, which is precipitated in a 
colourless condition but rapidly darkens, is washed consecutively 
with alcohol and ether, treated with methyl iodide in cold ethereal 
solution, and after some hours the clear solution evaporated. It can 
also be obtained, together with another compound, which seems to be 


the methyl-derivative of the constitution OMeCHCH< by 


treating anisaldoxime with sodium methoxide and methyl iodide; the 
two compounds are separated by distillation with steam. It is a 
colourless oil, distils unchanged at 245° when pure, and is volatile 
with steam. No precipitate is produced on passing hydrogen chloride 
into its ethereal solution. When kept for some hours with dilute 
hydrochloric acid, when treated with sodium hydrogen sulphite, or 
when boiled with a trace of iodine, it is converted into the solid 
isomeride (m. p. 43°). 

Benzylanisaldoxime, prepared by treating anisaldoxime with sodium 
ethoxide and benzyl chloride, melts at 47° (compare Beckmann, 
loc. cit.) ; when warmed with hydriodic acid, it yields benzyl iodide, so 
that its constitutioa is expressed by the formula 

OMe:C,HyCH:N-OC;H,. “a 
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Benzylisoanisaldoxime, melting at 106°5° (compare Beckmann, Joc. 
cit.), gives benzylamine when heated with hydriodic acid ; it has, there- 


fore, the constitution OMe'C,H,;CH< No.8,’ 
“7 thy 


Isometanitrobenzaldoxime, NO.C;HyCH:N-OH, can be prepared by 
passing hydrogen chloride into an ethereal solution of metanitrobenz- 
aldoxime (m. p. 118—119°), and decomposing the hydrochloride 
obtained in this way with sodium carbonate. It crystallises from 
ether, in which it is only sparingly soluble, in colourless needles 
melting at 116—118°. 

Carbanilidometanitrobenzaldowime, C,sH\,N;0,, prepared by treating 
the oxime with phenylcarbimide in ethereal solution, crystallises from © 
alcohol in yellowish needles, melts at 105°, and is readily soluble in 
alcohol and ether. 

Carbanilidometanitroisobenzaldoxime, CyHN;O,, prepared in like 
manner from the isoaldoxime, crystallises in small needles, melts at 
75° with decomposition, and is only sparingly soluble in ether; it 
decomposes spontaneously, and when hydrogen chloride is passed into 
its ethereal solution, it is converted into the isomeride (m. p. 105°). 


Methylmetanitroisobenzaldoxime, NOCH CHC, is formed 


together with small quantities of the isomeride (m. p. 69°) when 
metanitroisobenzaldoxime is treated with sodium methoxide and 
methyl] iodide at the ordinary temperature ; the whole is submitted to 
distillation with steam to separate the isomeride, the residue rendered 
alkaline, extracted with ether, and the ethereal solution evaporated. 
It crystallises in yellow prisms, melts at 117°, and is only moderately 
easily soluble in alcohol and ether; hydrogen chloride precipitates 
from its ethereal solution a colourless salt, and when heated with 
hydriodic acid it gives methylamine. 

Methylmetanitroisobenzaldoxime, NO.C,;HyCH:N-OMe, can be ob- 
tained by treating the silver-derivative of the isoaldoxime, prepared 
by precipitating a solution of the sodium-derivative with silver nitrate, 
with methyl iodide in ethereal solution at the ordinary temperature. 
It crystallises from ether, alcohol, and benzene in almost colourless 
needles, melts at 69°, and is more sparingly soluble in ether and 
benzene than the isomeride (m. p. 63—63°5°) which has been pre- 
viously prepared by Gabriel (Ber., 15, 3061) ; that the two compounds 
are not identical was proved by a crystallographic examination. 


Benzylmetanitroisobenzaldoxime, NO,C,sHyCH< t. CH.’ prepared by 
7447 


treating the isoaldoxime with sodium ethoxide and benzyl chloride, 
crystallises from hot alcohol in yellow plates or needles, melts at 148°, 
and is sparingly soluble in cold et'ier and alcohol. It is decomposed 
by hydriodic acid with liberation of benzylamine, and when hydrogen 
chloride is passed into its ethereal solution a colourless precipitate is 
produced. The benzyl-derivative of metanitrobenzaldoxime was not 
obtained in a pure condition. 

Methylcuminaldoxime, C;H,Pr-CH'N-OMe, prepared from cumin- 
aldoxime (m. p. 58°), is a colourless liquid boiling at 245—246° 
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(705 mm.); the corresponding benzyl-derivative is a non-volatile 
oil. 

Tsocuminaldoxime, C\H,;NO, crystallises from ether in small, colour- 
less prisms, melts at 112°, and is more sparingly soluble in ether than 
cuminaldoxime. The carbanilido-derivative, 


C,H,Pr-CH:N-0-CO-NHPh, 


crystallises in small needles melting at 103° with decomposition. 

The author’s experiments show conclusively that both oximes and 
iso-oximes can form alkyl-derivatives of the constitution X-CH:N-OR; 
this fact proves that Beckmann’s view of the isomerism of oximes is 
not correct. The author agrees with Hantzsch and Werner (this vol., 


it i : si . 
and N-OR respectively ; since the carb 


anilido-derivatives of the iso-oximes are much more readily converted 
into nitriles than the corresponding derivatives of the normal oximes, 
the hydrogen-atom and the CO‘-NHPh-group must be nearer together 
in the iso- than in the normal compounds; it follows, then, that carb- 
anilido- and carbanilidoiso-benzaldoxime have the constitution 
PhCH Ph-CH 
th and i 
NHPh:CO-0-N N-0:CO-NHPh 

respectively, and the aldoximes themselves are analogously constituted, 
a conclusion which is in accordance with Hantzsch and Werner's 
view. 

Carbanilidoisobenzaldoxime is not converted into the isomeride by 
pure phenylcarbimide ; the intramolecular change previously observed 
must therefore have been due to some impurity, probably hydrochloric 
acid. The intramolecular change observed by Beckmann (loc. cit.) 
which takes place when benzaldoxime is treated with phenylcarbimide, 
is prubably due to the same cause. 

hat phenylcarbimide is a very suitable agent for determining the 
constitution of compounds such as the isomeric oximes, is proved by 
the above experiments, and V. Meyer’s statement, that it is prone to 
bring about intramolecular change, is not correct. F. S. K. 


Stereochemical Isomerism of Asymmetrical Monoximes. 
By A. Hanrascu (Ber., 23, 2322—2325).—This isomerism is 
shown to be due to the asymmetry of the molecule. A list of com. 

xC-Y a XY hich teat 
RON ° NOR’ Whic exhibit 
the isomerism is then given. In these X and Y are displaced by the 
groups C,H;, C,H;S (from thiophen), C,H;0 (from furfuran), 
UsH,Cl(p), CsH,Me(p), .CsHyOMe(p), H, OH, CO, COOH, and 
CNOH. The displacement of X or Y by an alcoholic radical, such as 
methyl, appears to prevent the occurrence of stereochemical isomerism. 

C. F. B. 

Isomeric Oximes of Unsymmetrical Ketones and the Con- 
figuration of Hydroxylamine. By K. Auwers and V. Meyer 
(Ber., 23, 2403-—-2409)-—-The researches of the authors on the 


pounds of the general formula 
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oximes of bromo- and chloro-benzophenone (compare this vol., 
p- 1144), together with the recent investigations of Hantzsch 
and Werner on the oximes of unsymmetrical ketones, have shown 
that the isomerism of these compounds, and also of the benzil- 
oximes, cannot be explained by any assumption of structural dis- 
similarity. The real reason must therefore be sought, either in the 
nitrogen itself, or in the nature of the hydroxylamine-group. Hantzsch 
and Werner have advanced the former hypothesis, whilst the authors 
consider the latter to be the true explanation. Assuming the correct- 
ness of the theories of Van’t Hoff and Wislicenus regarding the 
arrangement of atoms in space, the combined effect of the attraction 
of the nitrogen and oxygen on the hydroxylic hydrogen of hydroxyl- 
araine would cause it to be in a plane different from that occupied by 
the remaining atoms in the molecule. This hypothesis suffices to 
explain all observed facts ; oF ge oximes would therefore 


exist in two forms, c N 0 and C: N- 0. The difference between this 


b oH 
theory and that of iis and Werner is shown by the two formule 
oH x 
C—N and C—N—O. 
(H. & W.) (A. & M.) 


The formation of oximes by the action of nitrous acid is readily 
accounted for on the ground of its being asubstituted hydroxylamine ; 
moreover, the fact that no case of geometrical isomerism has ever 
been observed in the azo-, azoxy-, and imido-compounds tells in favour 
of this theory. On the other hand, the authors point out that no 
optically active hydroxylamine- derivatives have yet been prepared, 
although their existence is indicated by this hypothesis; the same 
objection may, however, be urged against the theory of Hantzsch 
and Werner. J. B. T. 


A Second Benzoinoxime. By A. Wurvner (Ber., 23, 2333— 
2336).—The benzoinoxime hitherto known, melting at 151°, has 
always been prepared with the aid of heat. When, however, a solution 
of hydroxylamine hydrochloride (1 mol.) is added to benzoin (1 mol.), 
in minute crystals, suspended in dilute alcohol, the mixture neu- 
tralised with sodium carbonate, a solution of sodium hydroxide (1 mol.) 
then added, and the whole allowed to remain for several days at the 
ordinary temperature, the benzoin slowly dissolves, and if the mixture 
is now poured into water and the whole acidified with acetic acid, it 
turns milky, and a substance separates which after a day or two 
gradually solidifies to a mass of crystals; these, when washed with 
ether, dissolved in alcohol, and reprecipitated with water, yield a new 
8-benzoinowime in white needles melting at 95—99°. By Raoult’s 
method it was shown that both this and the ordinary a-oxime have 
the formula C,,H,,NO,. The new oxime is decomposed into benzoin 
and hydroxylamine when heated with alcoholic hydrochloric acid, and 
it can be converted into the a-isomeride ; this is best effected by boiling 
it with dilute alcohol containing a little alkali. C. F. B. 
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Amidoximes. By P. Hocusem (Inaugural Dissertation, Chem. 
Centr., 1890, i. 939).—Anisylnitrile, C;H,O-CN, prepared from copper 
evanide and diazoanisyl hydrochloride solution, boils at 255—256°. 
Anisylamidoxime, C;H,O°C (NOH ):N Ha, melting point 122°, is prepared 
from the nitrile by the action of hydroxylamine. Its solution is: 
coloured blood-red by ferric chloride; with Fehling’s solution, it forms: 
a dirty-green copper salt, and it reduces ammonia silver solution; the 
hydrochloride melts at 168°, the platinochloride at 196°, and the copper 
salt, C;H,O-C(NO-Cu-OH)-NH,, at 212°. 


Anisylazoximeethenyl, C,H,0-c< N>CMe, melting at 116°, is 


prepared from the amidoxime by the action of acetic anhydride or 
acetic chloride. With bromine, a monobrominated compound and a 
dibrom-additive compound are obtained, the former melting at 75° 
and the latter at 110°. With succinic anhydride, anisylamidoxime 
forms anisylazoximepropenyl-w-carboaylic acid, 


C,H,0-C<Y>0-CH,CH,-COOH + H,0, 


which softens at 128°, and melts at 131°. The lead salt was 
analysed. Chloralanisylamidoxime, C;H,O-C(NOH)(NH.,),C,HC1,0, 
is prepared by heating its components together; it melts at 139°. 


Anisylimidoximecarbonyl, C,H,0-C<NP:>CO, melting point 195°, is 


prepared from anisylamidoxime and ethyl chlorocarbonate. The 
corresponding thio-compound is prepared by heating the amidoxime 
with carbon bisulphide; it melts at 125—-126°. Anisyluramidoxime, 
C,H,O-C(NOH)-NH-CONH,, melting at 136° with decomposition, is 
prepared from anisylamidoxime hydr chloride and potassium cyanate. 
Anisylphenyluramidoxime, C;,H,O-C(NOH):-NH:CO-NHPh, prepared 
by the action of phenyl isocyanate (carbanil), melts at 136°, and is 
converted by the action of acetic anhydride and sodium acetate into 
anisylazoximeethenyl, whilst glacial acetic acid converts it into di- 
phenylearbamide and anisylamidoxime. Phenyl thiocarbimide 
combines with anisylamidoxime, forming a compound of the formula 
C.sH,,N;SO, which the author has provisionally named anhydro -nisy/- 
phenylthiouramidowime. With mercuric oxide, only diphenylthiocarb- 
amide could be obtained from it; with nitric acid a dinitro-derivative, 
melting at 2U6°, is obtained. J. W. L. 


Constitution of Eurhodine, Induline, and Allied Dyes. By 
F. KenrMann (Ber., 23, 2446—2454).—Quinoneimides and Amido- 
quinmes.—On treating a dilute solution of the sodium-derivative of 
tetrahydroxyquinone with an orthophenyldiamine salt, and adding 
acetic acid, a compound separates in greenish-brown crystals; it ix 
the analogue of the tolueneazine prepared by Nietzki and Kelhrmann 
(compare Abstr., 1887, 473, and 1888, 262), and has the formula 


CH<N 7>C.(OH),0 [N : NH-O =2:3:5]. It is very sparingly 


soluble in organic solvents, and rapidly oxidises on exposure to air, 
forming dihydroxyquinonephenazine ; it dissolves in dilute mineral 
VOL. LVIII, 4q 
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acids with a dark olive-green colour. By careful oxidation, the 
corresponding rhodizonic acid-derivative is obtained, insoluble in 
ammonia, but soluble in alkaline hydroxides with a violet-blue colour. 
Chloroparadihydroxyquinone reacts with orthophenylenediamine in a 
similar manner ; after purification, the product crystallises from glacial 
acetic acid in concentric, garnet-red needles ; it has the formula 


CH.<h > CsHC1(OH)O [Cl:H:0:OH=1:4:5: 6], 


and is a feeble acid, uniting with alkaline hydroxides and carbonates 
to form reddish-yellow, soluble salts. The compound also combines 
with acids, but the salts are very unstable, and are entirely dissociated 
on adding water. With concentrated sulphuric acid, a dirty-green 
colour is produced, which changes to reddish-brown on dilution. The 
hydrochloride crystallises in long, brownish-red needles. This com- 
pound is undoubtedly analogous to the dihydroxyphenazine prepared 
by O. Fischer and Hepp (compare this vol., p. 800). Dichloropara- 
dihydroxyquinone, nitroparadihydroxyquinone, and certain allied 
hydroxyquinones do not condense with orthophenylenediamine, toluy]- 
enediamine, or naphthalenediamine, but simply combine to form the 
respective salts, which may be recrystallised without decomposition. 
a-Naphtheurhodol is prepared by warming sodium hydroxynaphtha- 
quinone with an orthophenylenediamine salt, in presence of acetic 
acid; the product is purified by treatment with sodium hydroxide 
solution, and the salt decomposed with acetic acid; it crystallises 
from glacial acetic acid in needles, and is identical with the com- 
pound obtained by Fischer and Hepp (loc. cit.) from amido- 
1 : 2-naphthaphenazine ; the formula should therefore be 


OHi<_y>Culh.0, 
instead of C.H.<N>C,Hs OH. a-Amidonaphthaphenazine is pre- 


pared by heating a concentrated alcoholic solution of hydroxynaphtha- 
quinone and orthophenylenediamine hydrochloride in molecular 
proportion on the water-bath for 15 minutes. The solution becomes 
red, and solidifies to a mass of slender, red needles of the hydro- 


chloride; the free base, C.H.<jy})>CuHs:NH, is liberated by the 


action of ammonia; it has previously been obtained by Fischer and 
Hepp (Joc. cit.) from benzeneazonaphthylamine and orthophenylene- 
diamine. The formation of this compound proves definitely that, 
apart from possible tautomerism, hydroxynaphthaquinoneimide is 
represented by the formula C,H;O(OH)(NH) [0 : OH : NH = 
1;2:4). J. B. T. 


Two Stereochemically Isomeric Derivatives of Furfurald- 
oxime. By A. Werner (Ber., 23, 2336—2339).—Furfuraldoxime 
was converted into its benzyl-derivative by the method of Japp and 
Klingemann. The product crystallised in small plates melting at 88°. 
When boiled with hydriodic acid, no benzyl iodide is formed, but when 
the mixture is heated at 180°, a small amountof benzylamine is obtained. 
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The formula of the benzyl-derivative is, therefore, oe 
2 
This is confirmed by its synthesis from furfaraldehyde and A-benzyl- 
hydroxylamine; the latter being prepared from the benzyl-derivative 
of isobenzaldoxime, melting at 110° (which was incidentally shown 
by Raoult’s method to have a molecular weight corresponding with 


the formula O<V or Ph 
2 


with soda. When the above benzyl-derivative of furfuraldoxime is 
dissolved in ether, and hydrogen chloride passed in, and the hydro- 
chloride thus formed is treated with soda, an isomeric benzyl-derivative 
is obtained, which crystallises from ether in long, shining needles 
melting at 65°. These, when allowed to remain, lose their trans- 
parency, and are converted into the isomeric modification melting at 
88°. It is said to be a case of geometrical isomerism. C. F. B. 


), by neutralising it in aqueous solution 


Oxazolines. By S. Gasrien and T. Hermann (Ber., 23, 2493— 
2502).—Bromethylbenzamide is rapidly dissolved in hot water, the 
equivalent quantity of sodium hydroxide immediately added, and 
the solution distilled in a current of steam; the distillate is extracted 


with ether, and on evaporation, u-phenyloxazoline, Te >OPh, is ob- 
2 


tained; it is a colourless, strongly refractive liquid, boiling at 
242—243°, and is miscible with alcohol, ether, and, to a less degree, 
with water. The yield is 50 per cent. of the theoretical. The same 
compound is also formed by the action of dilute aqueous sodium 
hydroxide, or alcoholic potash, on bromethylbenzamide. 

The picrate is deposited in yellow needles melting at 177°. The 
platinochloride crystallises in orange-yellow needles. The dichromate, 
(C,H,NO,).,H,Cr,0;, forms yellowish-red needles ; the ferrocyanide is 
precipitated as a yellowish-green, crystalline powder. On warming 
phenyloxazoline with excess of hydrobromic acid, bromethylbenz- 
amide is regenerated ; but if the base is in slight excess, and the solu- 
tion is boiled for some time, amidoethyl benzoate hydrobromide, 
OBz-CH,-CH,-NH,,HBr (m. p, 142—143°), is produced; jt is also 
obtained by boiling bromethylbenzamide with water; its constitu- 
tion is shown by the formation of benzoylglycol by the action of 
potassium nitrite; this compound has been previously described 
(compare Abstr., 1889, 1134) as hydroxyethylbenzamide, 

OH:-CH,CH,NHBz, 

but the above results show this to be incorrect. With an equivalent 
quantity of hydrochloric acid, phenyloxazoline yields f-amidoethyl- 
benzoate hydrochloride, crystallising from alcohol, on the addition of 
éthyl acetate, in flat needles which melt at 133—135°. With 
excess of hydrochloric acid, the oxazoline yields, 8-chlorethylbenzamide, 
CH,Cl-CH,-NHBz, crystallising from light petroleum or water in 
needles melting at 102°. 

: CHMe:O : ’ 

Bu-Methylphenylozazoline, CH n2CPh, is obtained from 

_—" 5 oe 


4gq2 
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B-bromopropylbenzamide by methods similar to those employed for 
the preparation of phenyloxazoline, and also by the action of alcoholic 
potassium hydrosulphide; it is a clear, colourless liquid, boiling 
at 243—244° under a pressure of 750 mm. The platinochloride is 
orange-yellow ; the picrate melts at 167°; the chromate is precipitated 
as an oil which quickly crystallises; the ferrucyanide forms a 
greenish-yellow, crystalline powder. With excess of hydrobromic 
acid, the oxazoline is reconverted into §-bromopropylbenzamide. 
With excess of hydrochloric acid, 8-chloropropylbenzamide, 


CHMeCl1-CH,-NHBz, 


is formed, crystallizing from light petroleum in small needles, melting 
at 72—73°. -amidopropyl benzoate hydrobromide, 


NH,-CH,CHMe-OBz, HBr, 


is prepared by boiling an aqueous solution of f-bromopropy]- 
benzamide, or a mixtnre of the oxazoline hydrobromic acid in 
molecular proportion; it crystallises from glacial acetic acid in 
colourless needles melting at 132—133°. On heating this compound 
with potassium hydroxide, 8-hydroxypropylbenzamide (m. p. 92-—93°) 
is formed. No corresponding reaction of amidoethyl benzoate was 
observed. With potassium nitrite, benzoylpropylene glycol is ob- 
tained. The free base is prepared by adding an alkali to the hydro- 
bromide ; it is a colourless, viscid liquid, readily miscible with water. 
The picrate crystallises in flat needles melting at 188—189°. The 
platinochloride is deposited from hot water in flat yellowish needles. 
u-Methyloxazoline picrate has previously been prepared (loc. cit.), the 
yield is slightly larger if bromethylamine hydrobromide is boiled for 
15 minutes with an equal weight of acetic anhydride, and treated 
with a solution of sodium picrate. The product obtained on boiling 
this compound with water is the picrate of amudoethyl acetate, 


NH,°CH,°CH,OAc, not hydroxyethylacetamide as previously stated. 
J. B. T. 


Tetraphenyltetracarbazone. By J. Cutmann (Annalen, 258, 
235-—242).—The compound (m. p. 137°) prepared by Hess (Abstr., 
1886, 547) by treating bromacetophenone with phenylhydrazine has 
the molecular formula C,,H4N,, as is proved by molecular weight. 
determinations in benzene solution; the experiments described below 

, .. ,-  CHyCPh:N-NPh 
show that it has most probably the constitution OH,-CPhiN Ny Ph 


and it is named tetraphenyltetracarbazone by the author, the term 
tetracarbazone being applied to the ring C,H,N,. 

When tetraphenyltetracarbazone (1 part) is dissolved in a satu- 
rated ice-cold alcvholic solution (5 parts) of hydrogen chloride, it is 
converted into a compound of the composition C..H,.N,, aniline, and 
small quantities of a base of the composition, C,H,N;. After 
keepirg for 10 minutes, the solution is poured into ice-cold water, the 
precipitate separated by filtration, washed with cold alcohol to free 
it from resinous products, and the residue crystallised from hot 


alcohol, 
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‘The compound of the composition C.H,.N, separates from the 
alcoholic solution, on cooling, in yellow needles, melts at 116°, and 
decomposes at a higher temperature; it is insoluble in water, but 
moderately easily soluble in hot alcohol and glacial acetic acid. It is 
probably the phenylhydrazine-derivative of diphenacyl, as, on oxida- 
tion with potassium dichromate and sulphuric acid, it yields a large 
quantity of benzoic acid, and when warmed with 30 per cent. sul- 
phuric acid it is decomposed into dibenzoylethane (phenacylaceto- 
phenone), identical with the compound (m. p. 144°) obtained by 
Claus and Werner (Abstr., 1887, 827) and named diphenacyl by 
Kraft and Paal (Abstr., 1889, 147) ; a substance, melting at 229°, 
the composition of which was not determined, is also formed in very 
small quantities in this decomposition. 

The base of the composition C,,H,,N; is gradually deposited from 
the acid aleoholic mother liquors obtained in the decomposition of 
tetraphenyltetracarbazone, in the form of the hydrochloride, 


C»H,;,N;,HCI. 


This salt crystallises from hot dilute hydrochloric acid in colourless, 
slender needles, melts above 300°, and is moderately easily soluble im 
hot alcohol and water. The nitrate crystallises in plates. The free 
base is an orange-yellow, amorphous compound, and has perhaps the 
CH-CPh:N 
CH:-CPh:N 
All attempts to prepare the two decomposition-products of tetra- 
phenyltetracarbazone synthetically from diphenacyl, or its dihydr- 
azone, were unsuccessful. F. 8. K. 


constitution 


Thiophenylmethylpyrazolone. By A. Micnaguis (Ber., 23, 
2476—2478)—The compound obtained by the action of pheny|- 
hydrazine on ethyl thioacetoacetate (compare this vol., p. 582) has 
the formula C.H,,O.N,S, instead of C»H.0O,N,S as stated, and is 
identical with the thiophenylmethylpyrazolone described by Buchka 
and Sprague (compare this vol., p. 796). J. B. T. 


Aromatic Mercury Compounds. By A. Micnartis and J. 
Rasinersox ( Ber., 23, 2342—2346).—Mercurodimethylaniline chloride, 
HgCl-C,HyNMe., is prepared by mixing alcoholic solutions of 
mercuric chloride and mercurodimethylaniline ; the compound is im- 
mediately deposited in white, lustrous plates melting at 225° with 
decomposition ; it is soluble in chloroferm, and m cold dilute hydro- 
chloric acid, from which it is precipitated unchanged by sodium 
carbonate ; it is decomposed into its components on warming with 
dilute acid. The same compound may be obtained by treating a 
benzene solution of mercurodimethylaniline with hydrochloric acid. 
Mercurodimethylaniline bromide, HgBr-C,H,NMe,, is prepared in a 
manner similar to the chloride, and melts at 226°. The iodide, 
HglI-C,H-N Me,, crystallises in colourless plates melting at 195°. 

Paramercurodianisoil, Hg(C,H,OMe)., prepared from parabrom- 
anisoil, crystallises from benzene in slender, white. needles melting at 
202°, is readily soluble in chloroform, and sublimes when carefully 
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heated; the yield is about 40 per cent. Mercwranisoil chloride, 
HgCl-C,H,OMe, is obtained in the same manner as the dimethyl- 
aniline-derivative ; it crystallises in colourless, lustrous plates melting 
at 239°. The corresponding bromide, HgBr-C,HyOMe, melts at 
187°; and the iodide, HgI‘C,5HyOMe, at 227°. Mercuranisoil 
acetate, OActHg-C,HyOMe, is formed by treating mercurodianisoil 
with glacial acetic acid ; it crystallises from alcohol in needles melt- 
ing at 176°5°. Mercuranisoil ovide O(Hg’C,HyOMe), is prepared by 
warming any one of the above haloid compounds with sodium carbo- 
nate solution; the white powder which is obtained on cooling is 
washed with water, and recrystallised from alcohol; it is deposited in 
small, white, slender needles melting at 177°; it is very sparingly 
soluble in water, but dissolves readily in warm sodium carbonate 
solution. The aqueous solution has an alkaline reaction, but it does 


not combine with carbonic anhydride on exposure to the air. 
J. B. T. 


A Product of the Condensation of Ethyl Cyanacetate and 
Benzaldehyde. By J. T. Carrick (J. pr. Chem. [2], 42, 159— 
160).—In the presence of sodium ethoxide (02 gram of sodium), 
benzaldehyde (5 grams) and ethyl cyanacetate (5 grams) readily 
undergo condensation, brilliant crystals of the empirical composi- 
tion C,,H,,NO, separating out. An oily product is also formed, but 
it has not been investigated. 

The condensation-product is decomposed with difficulty by strong 
sulphuric or nitric acid; when heated with strong bydrochloric acid 
at 150°, it yields benzaldehyde and carbonic anhydride. Aqueous 
alkalis decompose it in the cold with formation of benzaldehyde. 
Alcoholic methylamine forms with it a compound, (C.).H,,N,0,).N Me ; 
ulcoholic ammonia has a similar action; aqueous ammonia dissolves 


it, and acids precipitate a nitregenous substance from the solution. 
A. G. B. 


Vanillin from Rosa canina. By Scunercans (J. Pharm. [5], 
22, 115; from J. Pharm. Hlsass-Loth., 1890, 97).—The powdered 
seeds are extracted by means of ether; part of the ether is separated 
by distillation, and the residue is agitated with hydrogen sodium 
sulphite solution saturated with sulphurous anhydride. To the 
aqueous solution, treated repeatedly with ether to remove fatty com- 
pounds, is next added excess of dilute sulphuric acid ; the sulphurous 
anhydride set free is removed by a current of air, and ether is again 
added to extract a brown oil which, after some days, becomes a mass 
of crystals. These crystals, decolorised by charcval, give the charac- 
teristic reactions of vanillin; the yield is exceedingly small, only 
about 1 in 10,000. J. T. 


Constitution of Quinone. By J. U. Ner (J. pr. Chem. [2], 42, 
{61—188).—It has been shown by Stenhouse (this Journ., 1870, p. 8) 
that chloranilic acid is readily converted into the ethyl salt, 
C.C1,0,OEt),, by treating silver chloranilate with ethyl iodide. This 
compound has all the properties of a quinone, and must contain the ethy!- 
groups combined with the oxygen, as otherwise its constitution would 


ORGANIC CHEMISTRY. 


be represented by the formula Oden neice, in which case 


it must, on reduction, take up four atoms of hydrogen. Experiment 
has, however, shown that, under these circumstances, two, and only 
two, atoms of hydrogen can be taken up, the compound formed being 
ethyl hydrochloranilate, C,Cl.(OH).(OEt)., which has previously been 
prepared by Kehrmann (this vol., p. 136). It is not attacked by 
sodium amalgam, even when digested with it for six hours on the 
water-bath, and is converted on boiling with acetic anhydride into the 
diacetyl-compound, C,Cl{OAc),.(OEt)., which crystallises from alcohol 
in colourless, four-sided prisms melting at 172°, and volatilising 
without decomposition. 

Diacetylchloranilic acid, CeCl,0,(OAc)., is readily obtained by adding 
an ethereal solution of acetic chloride to silver chloranilate suspended 
in ether free from alcohol and water. It crystallises from ether or 
pis benzene in yellow needles, melts at 182°5°, and distils 
unchanged. Its alcoholic solution speedily undergoes decomposition 
in presence of traces of water. 

These results show conclusively that chloranilic acid contains two 
hydroxyl-groups. It is, however, somewhat surprising that the 
hydrogen-atoms cannot be removed by oxidation, and it would appear 
possible that the two puirs of hydroxyl-groups in hydrochloranilic acid 
have a different value. If such were the case, we should then get two 
different paradichlorodimethoxydiethoxybenzenes by the ethylation of 
dimethyl hydrochloranilate, and by the methylation of diethyl hydro- 
chloranilate respectively, whereas it is found that one and the same 


compound is obtained in both cases. This crystallises in long, colourless 
needles which melt at 103°, and are very soluble in organic solvents. 
On oxidation, it gives a mixture of methyl and ethyl chloranilates. 

By the action of bromine in dry carbon bisulphide solution on silver 
chloranilate, dibromodichlorotetraketohexamethylene is formed, the 
following reaction taking place :— 


CO-C(OAg) _ Cli 00-00. Cl 
CIC<KG(OAg)-CO>CE! + 2Br = Br? °SC0-007 SBr r 
+ 2AgBr. 


That the bromine does not simply take the place of the silver with 
formation of a bromoxyl-derivative is proved by the fact that the 
same compound is obtained by the action of chlorine on silver brom- 
anilate. Dibromodichlorotetraketohexamethylene crystallises in pale- 
yellow, flat, hygroscopic needles, which when heated quickly in small 
quantities sublime unchanged, but commence to decompose at 110° 
when slowly heated. Its solution in carbon bisulphide has a slight 
green fluorescence. It does not give characteristic compounds with 
phenylhydrazine or orthodiamidotoluene, and is very readily decom- 
posed by water, with evolution of carbonic anhydride and formation 
of pentamethylene-derivatives. On reduction with sulphurvas acid, 
it is reconverted into chloranilic acid. 


Tetrachlorotetraketohexamethylene, c10<00'00>CCh, is obtained 
in a similar manner by the action of chlorine on silver chloranilate, 
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and crystallises in long, pale-yellow needles, which are not reduced to 
chloranilic acid by the action of sulphurous acid. The chlorine-atoms 
are therefore more firmly combined than the bromine-atoms. 


Tetrabromotetraketohexamethylene, Br.C<00, o> CBr» To pre- 


pare this compound, silver bromanilate is treated with bromine in the 
manner already described. It crystallises in flat, pale-yellow needles, 
which cannot be sublimed without decomposition, even when quickly 
heated. When water is poured on to it, a vigorous effervescence 
takes place, carbonic anhydride being evolved, and a compound 
having the composition C;Br;0;H ,remaining in solution, which is 
identical with the compound described by Hantzsch as tribromotri- 
ketopentamethylene (Abstr., 1888, 1190). It behaves, however, as 
a monobasic acid, and the author therefore regards it as tribromhydr- 


- 
boon, >On: He further believes that 
tetrabromotetraketohexamethylene is always the first intermediate 
product in the formation of pentamethylene-derivatives from the 
anilic acids; that it has not previously been isolated is due to the fact 
that the reaction has been carried out in aqueous solution, in which 
this compound is immediately decomposed. A tetrabromotetraketo- 
hexamethylene has indeed been described by Hantzsch, but according 
to the author, this is a mixture of tribromohydroxydiketodihydro- 
pentene and unaltered bromanilic acid. 

Tetrachlorotetraketohexamethylene is also decomposed by water, 
forming the corresponding trichlorhydroxydiketodihydropentene. 
As an intermediate product, tetrachlorhydroxydiketopentamethylene- 
carboxylic acid is probably formed, but could not be isolated; the 
author doubts, therefore, whether the stable compound described by 
Hantzsch under that name (this vol., p. 131) has, in reality, the con- 
stitution assigned to it. 

These results show that there is no necessity for assuming tauto- 
merism in the chloranilic acids, as in its salts the metal is in no case 
directly combined with a carbon-atom. 

When quinone is treated with 1 mol. of bromine in chloroform 
solution, it is converted into quinone dibromide, C;H,O,Br,. This 
crystallises in flat, yellow needles, which have a greenish surface 
lustre, and melt at 86°. It has a slight quinone-like odour, and is 
converted by boiling water into monobromoquinone, and on treatment 
with zine-dust and acetic acid, again forms quinone. This compound 
was Gbtained nine years ago by Sarauw (Abstr., 1881, 1135), who, 
however, on account of its somewhat peculiar behaviour, regarded it 
as an isomeric dibromogquinol. 

If to a chloroform solution of quinone, 2 mols. of bromine be added, 
quinone tetrabromide, C,H,O,Br,, is obtained. This is a colourless and 
odourless compound, which is very sparingly soluble in all ordinary 
solvents, becomes yellow at 110°, and evolves hydrogen bromide 
rapidly at 170—175°. On boiling with aqueous alcohol, it is con- 
verted into a mixture of equal parts of meta- and para-dibromoquinone. 
On reduction with zinc-dust and acetic acid, it is also recouverted 
into quinone. 


oxydiketodihydropentene, 
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The formation of a dibromide and tetrabromide follows naturally 


from Fittig’s formula for quinone, CO<CE cH>CO, but not from 


the peroxide formula. Their formation can also be explained by 
Te ieN 
Claus’ diagonal formula, CcOY >< JOO; but if this were correct, 
CH-CH 


the anilic acids, such as chloranilic acid, the formula of which would 


CC1(OH)C 


\c(H)-CIC” 
— _-_CCI-CO ‘ 
diquinoyl, CO< CO: dy >CO, whereas, all attempts to effect this 
change have been without success. H. G. C. 


then be CO, should readily pass into derivatives of 


Stereochemically Isomeric Oximes of Paratolyl Phenyl 
Ketone. By A. Hantzscu (Ber., 23, 2325—2332).—Auwers (this 
vol., p. 503) was able to obtain but one oxime of paratolyl phenyl 
ketone, OH:N:CPh-C,H,Me. The author finds that the product ob- 
tained by his methods is in each case a mixture of two isomeric oximes 
which can be isolated by dissolving the mixture in acetic acid, and 
fractionally precipitating them by the careful addition of water. 
That which comes down first melts at 154°, and is termed the 
a-variety. The B-isomeride melts at 115—116°, and is much more 
soluble in all solvents except water. Raoult’s method shows that 
both have the formula C,,H;NO, so that this is a case of true 
isomerism, and not of polymerism. The f- cannot be converted into 
the a-variety, but it is remarkable that the a-variety is converted 
into the B- (of lower melting point) when it is heated at 140° with 
hydroxylamine hydrochloride in alcohol and water. When treated 
with benzyl chloride and sodium ethoxide in alcoholic solution, the 
two varieties behave differently. The a-oxime yields a benzyl-deriva- 
tive, CsH,Me-CPh:N-O-CH,Ph, crysiallising from alcohol in well- 
formed, long, brilliant prisms, which melt at 85°, and dissolve very 
easily in ether and very sparingly in alcohol. The f-oxime yields, 
although less easily, a stereochemical isomeride, which separates trom 
alcohol as an oil that very slowly solidifies in spherical aggregates of 
small needles. It melts at 45—47°, and is only sparingly soluble in 
alcohol. It is easily convertible into the a-isomeride melting at 85° ; 
for example, by dissolving it in ether and passing hydrogen chloride 
into the solution. 

We have thus two series of derivatives of stereochemically isomeric 

Ph:C-C,H,Me Ph:C-C,H,Me . 
paratolyl phenyl ketones : N OH and H O-N , with the 
following melting points :— 


Oximes. Benzyl-derivative of oximes. 
154° 85° 
115—116° 45—47° 
C. F. B. 
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Formation of Racemic Acid by the Oxidation of Unsaturated 
Acids. By O. Dorsner (Ber., 23, 2372—2377; compare this 
vol., pp. 176, 1007).—The author has previously prepared 2’ : 4’-di- 
carboxylic acids of the quinoline series by the oxidation of 2’: 4’- 
cinnamenylquinolinecarboxylic acids; the disruption of the molecule 
takes place at the position of the double bond in the cinnamenyl- 
group, C.H,-CH:CH. If this reaction were a general one, certain 
other unsaturated acids containing the same group should yield 
fumaric or maleic acids, which, in the presence of potassium per- 
manganate, would be converted into racemic and mesotartaric acids 
respectively. 

Cinnamenylacrylic acid, CHPh:CH-CH:CH-COOH (10 grams), is 
neutralised with potassium hydroxide, and the solution, diluted to 
2 litres, is cooled to 2—3°, and a solution of potassium perman- 
ganate (15 grams) in water (2 litres) at the same temperature is 
gradually added; the solution smells strongly of benzaldehyde; it is 
allowed to remain for two or three hours, and is then filtered, and 
concentrated to about one-sixteenth its bulk ; on adding hydrochloric 
acid to the solution, a considerable evolution of carbonic anhydride 
takes place, and benzoic acid is precipitated; this is separated, and 
the filtrate treated with excess of ammonia and calcium chloride. 
The insoluble mixture of calcium salts thus obtained is now dissolved 
in hydrochloric acid, diluted, boiled, and treated, first with excess of 
ammonia, and then with excess of acetic acid, the solution is quickly 
filtered, and on cooling calcium racemate crystallises out ; from this 
the free acid and various other salts were prepared. No trace of 
mesotartaric acid could be detected. Piperic acid, oxidised in the 
same manner, yields piperonal and piperonylic acid, together with 
carbonic anhydride, racemic and oxalic acids. This result is an 
additional proof of the correctness of the formula 


CH, <0>0,H,CH:CH-CH:CH-COOH, 


for piperic acid. Acetaldehyde, carbonic anhydride, oxalic and 
racemic acids are obtained from sorbic acid, which should, therefore, 
probably be represented by the formula CHMe:CH-CH:CH-COOH. 
No fumarie acid was observed in any of these experiments, so that 
the question of its formation as an intermediate product remains an 
open one. J. B. T. 


Stereochemically Isomeric Oximes of Phenyl Thienyl 
Ketone and Phenylglyoxylic Acid. By A. Hanrzscu (Ber., 23, 
2332—2333).—Pheny] thienyl ketoxime, OH-N:CPh-C,H;S, exists in 
two isomeric modifications, a more soluble, melting at 91—92°, and 
a less soluble, melting at 113—114°. 

The cxime of phenylglyoxylic acid, OH-N:CPh-COOH, exists in a 
less soluble stable form, melting at 145°, and in a more soluble un- 
stable form, melting at 125°, which can be converted directly into the 
other variety. C. F. B. 
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Gallic Acid, Tannin, and Oak-tannin. By C. Bérrincrr 
(Annalen, 258, 252—260).—When sodium is gradually added to an 
alcoholic solution of anhydrous gallic acid, a blue colour is produced 
where the metal comes in contact with the liquid, but the colour soon 
disappears again, and a basic salt of gallic acid is deposited. An 
alcoholic solution of tannin, under the same conditions, gives first a 
greenish-blue coloration and then a yellowish precipitate, the tannin 
being converted into gallic acid. 

When sodium is added to a boiling amyl alcoholic solution of 
anhydrous tannin, the portions of the liquid in contact with the 
metal are coloured greenish-blue, and then a yellowish precipitate is 
produced, part of the tannin being converted into an amyl-derivative 
and part of it decomposed into gallic acid. 

The acetyl-derivative of oak-tannin under the same conditions is 
decomposed into acetic acid, oak-tannin, and the amyl]-derivative of 
the last-named compound. In ethyl acetate solution, tannin and 
tannin-derivatives of this ethereal salt are formed, together with 
small quantities of gallic acid. F. S. K. 


Constitution of Benzene. Reduction-products of Phthalic 
Acid. By A. v. Batyer (Annalen, 258, 145—219; compare this 
vol., pp. 875 and 1130, and Abstr., 1889, 1176).—Phthalic acid, on 
reduction with sodium amalgam, gives various hydrophthalic acids 
which, just as is the case with the hydroterephthalic acids, behave 
like unsaturated compounds of the fatty series; the theory of both 
classes of compounds must, therefore, be based on the same prin- 
ciples. 

As the author has recently (Ber., 23, 1272) had an opportunity 
of stating his present views, the constitution of benzene is not dis- 
cussed in this paper, except in so far that he replies to the criticisms 
of Ladenburg (this vol., p. 881), and gives an explanation, omitted 
from the address delivered at the Kekulé festival, of the changes 
which take place in the process of substitution. 

According to Kekulé, the formation of a substitution-product, such 
as bromobenzene, is preceded by the formation of an additive com- 
pound (benzene dibromide), from which the final product is formed 
by the elimination of hydrogen bromide, the double linking being at 
the same time regenerated. Since the simultaneous formation of 
both an ortho- and a para-compound in processes of this nature could 
not be explained in accordance with Kekulé’s benzene formula, which, 
moreover, did not account for the complete symmetry (formation of 
only one ortho-compound) of the true benzene-derivatives, other 
formule, namely, those of Claus and Armstrong, were suggested : 
formule which would explain all substitution phenomena. 

Kekulé’s view has, however, now been proved to be correct experi- 
mentally; terephthalic acid, on reduction, yields a paradihydro- 
additive product, A*‘* dibydroterephthalic acid, the ethyl salt of 
which is reconverted into ethyl terephthalate on exposure to the air 
(compare Baeyer and Herb, this vol., p. 1130). The recent study of 
the behaviour of muconic acid on reduction (compare Baeyer and 
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Rupe, ibid., p. 875) has also shown that Kekulé’s formula, which 
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before this time afforded an explanation of the formation of ortho- 
additive products only, can now account for the formation of para- 
additive compounds, and, consequently, also of para-eliminations. 

After replying to some remarks of Claus (Abstr., 1889, 1061), and 
elaborating at some length the theory of tbe hydroterephthalic acids, 
the author proceeds to discuss the constitution of the hydrophthalic 
acids described below. 

It will be proved beyond all doubt that the hexahydrophthalic 
acids contain the two carboxyl-groups in the ortho-position; this 
must, therefore, also be true as regards the tetra- and di-hydro-acids, 
which bear the same relation to the hexahydro-compounds as an 
unsaturated does to a saturated fatty acid. 

According to the theory advanced in the case of the hydrotere- 
phthalic acids there may exist, exclusive of enantiomorphous forms, 
1l position-isomeric and 4 geometrically isomeric hydrophthalic 
acids; 7 of these isomerides, namely, 1 dihydro-, 4 tetrahydro-, and 
2 hexahydro-acids have already been prepared. The system of nomen- 
clatare employed for these compounds is the same as that used for 
the hydroterephthalic acids (Abstr., 1889, 1176), the formula of the 

C 
S's eu 
., Gs 10x 
hexahydro-acid, (, ! numbered as shown, being the one to 
4 


which all the others refer. 

The only dihydrophthalie acid yet known resembles the dihydro- 
terephthalic acids in its behaviour with reagents, and is probably the 
A*** avid, but until the other isomerides have been prepared its 
constitution must remain undecided. 

The acid described below as A’ tetrahydrophthalic acid has a con- 
stitution analogous to that of A' tetrahydroterephthalic acid, which 
it resembles in many respects, especially in being stable towards 
boiling soda. 

The constitution of the acids described as A', A*, and A® tetra- 
hydrophthalic acid respectively is discussed below; it may, however, 
be here remarked that the conversion of the A' into the A? acid by 
hot potash is a change analogous to the conversion of citraconic into 
itaconic acid by boiling water, as may be seen by studying the consti- 
tutional formule of the four compounds. A comparison of their 
properties and behaviour shows the relationship between the A’ acid 
and citraconic acid on the one hand, and the A* acid and itaconic acid 
on the other, still more plainly, and affords further evidence that the 
double binding in the aromatic acids is really in the A’ and A? position 
respectively. 

On comparing the properties of the hexahydrophthalic acids 
described below with those of the hexahydroterephthalic acids, it 
will be seen that in both cases the more sparingly soluble and 
higher-melting compound is stable towards hydrochloric acid, whereas 
the more readily soluble and lower-melting acid undergoes intra- 
molecular change into the other form when treated with the halogen 
acid; this is also true in the case of hexahydro- and isohexahydro- 
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mellitic acids. The more readily soluble modification of hexahydro- 
terephthalic acid has been previously compared with maleic acid, and 
the more sparingly soluble with fumaric acid, but no proof has yet 
been given that the two carboxy-groups in the unstable form are 
really situated on the same side of the ring; that this is so as regards 
the unstable form of hexahydrophthalic acid can, however, be shown, 
but it is necessary first to prove that the two carboxy-groups are in 
the ortho-position. 

The proof that the carboxy-groups of hexahydrophthalic acid are’ 
in the ortho-position is afforded by the fact that the acid is obtained 
by reducing the A’ tetrahydro-acid, which from its resemblance to 
dimethylmaleic acid (pyrocinchonic acid) and methylmaleic acid 
(citraconic acid), and from its giving adipic acid on oxidation, must 
contain ortho-carboxyl-groups. Further, since only one hexahydro- 
phthalic acid yields an anhydride (hexahydroisophthalic acid and’ 
hexahydroterephthalic acid do not), this particular one must contain 
the two carboxy-groups in the ortho-position; the complete analogy 
in the behaviour of hexahydrophthalic acid and dimethylsuccinic 
acid also shows that the former is an ortho-derivative. 

The fact that the carboxyl-groups in hexahydrophthalic acid are in 
the ortho-position is a new proof of the incorrectness of the prism 
formula, in accordance with which they should be in the meta- or 
para-position. 

Now, if the constitution of the two hexahydrophthalic acids is 
studied with the aid of Kekulé’s atom-models, it will be seen that in 
one case the two carboxyl-groups are on the same side (maleinoid 
form), in the other on different sides (fumaroid form) of the ring. 
Assuming that the readily soluble unstable acid is represented by 
the maleinoid formula, it should give an anhydride more readily than 
the isomeride; experiment has shown that this is the case. According 
to Wislicenus’ hypothesis, the fumaroid acid should not form an 
anhydride, but, as it does so, it must foilow that, owing to greater 
“spannung,” this anhydride will be less stable than that of the 
maleinoid acid, as will be seen by studying the molecule-models of 
the two compounds; this conclusion is also in accordance with 
observed facts, as, on heating, the fumaroid is converted into the 
maleinoid form. 

These arguments show that the more sparingly soluble hexahydro- 
phthalic acid is the fumaroid, and the readily soluble acid the 
maleinoid modification. 

The explanation of the difference in behaviour between fumaric 
acid and tiie fumaroid hexahydrophthalic acid, as regards anhydride 
formation, is given by an examination of the molecule-models of the 
two cumpounds. 

According to Van’t Hoff’s theory, hexahydrophthalic acid may 
exist in an active and in an inactive modification, as it contains two 
asymmetric carbon-atoms; a consideration of the constitutional 
formule of the two acids will show that the maleinoid is the optically 
inactive modification, whilst the fumaroid acid, although «actually 
inactive is, just like racemic acid, composed of two active modifications, 
which, however, have not. yet been separated from one another. 
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Dihydrophthalic acid cannot be obtained by the method previously 
described by Baeyer (Abstr., 1887, 370), as a mixture of isomeric 
tetrahydro-acids and a variable quantity of a hexahydro-acid is 
formed under these conditions. On reducing phthalic acid with 
sodium amalgam in cold sodium carbonate solution exactly as 
described by Graebe and Born (Annalen, 142, 330), a mixture of 
dihydro- and tetrahydro-acids is produced ; when phthalic acid is 
suspended in water, and treated with sodium amalgam, it is very 
quickly reduced, but phthalide and other compounds are formed. 

Dihydrophthalic acid, CsH,0,, can, however, be prepared by dis- 
solving phthalic anhydride (60 grams) and crystalline sodium 
carbonate (120 grams) in water (420 grams) at the ordinary tempera- 
ture, and adding 3 per cent. sodium amalgam (250 grams) ; as soon as 
the whole of the amalgam is decomposed, the solution is saturated with 
carbonic anhydride, and a further quantity (250 grams) of amalgam 
added, the process being repeated until 1500 grams have been 
employed. In about five days’ time reduction is complete, the 
reaction being at an end when the lead salt of the acid obtained is 
readily soluble in 50 per cent. acetic acid. The decanted solution is 
slightly acidified with dilute hydrochloric acid, filtered, mixed with 
excess of dilute sulphuric acid, the precipitated acid separated by 
filtration, and recrystallised from hot water; the yield of the pure 
product is about 85 per cent. of the anhydride employed. It sepa- 
rates from water in well-defined, asymmetric crystals, melts at 215° 
when quickly heated, and is readily soluble (1 in 16) in boiling, but 
only sparingly (1 in 208) in cold water; its solution in sodium carb- 
onate quickly decolorises potassium permanganate. The normal 
alkaline salts cannot easily be obtained, as, when a neutral solution is 
evaporated over sulphuric acid, crystals of the acid salt are deposited ; 
the potassium hydrogen salt and the sodium hydrogen salt crystallise 
in plates. The barium salt is more readily soluble in hot than in 
cold water; the barium hydrogen salt crystallises in plates, and is 
more sparingly soluble than the normal salt. The calciwm salt 
crystallises in needles, and is sparingly soluble, the calciwm hydrogen 
salt in colourless plates, and is readily soluble in water. The methyl 
salt, C;H,(COOMe),, prepared by passing hydrogen chloride into a 
methy] alcoholic solution of the acid, boils at about 250°. When the 
acid is warmed with phosphoric chloride, it is converted into phthalic 
anhydride. It will be seen from the above that the description of 
this dihydro-acid and its salts given by Graebe and Born (loc. cit.) is 
not quite accurate in some respects. 

Dihydrophthalic acid dihydrobromide, CsHyBr.0,, is obtained when 
the dihydro-acid is heated at 100° for 10 hours with an aqueous solu- 
tion of hydrogen bromide saturated at 0°. It separates from dilute 
hydrobromic acid in plates melting at 215°, and from water in crystals 
melting at 200°, which contain 1 mol. H,0; it is moderately stable 
towards potassium permanganate, and is converted into hexahydro- 
phthalic acid on reduction with zinc and acetic acid, a fact which 
proves that the two bromine-atoms are not in the ortho-position to 
one another. 


‘* Dihydrophthalic acid dibromide, CsHsBr,0,, is formed when the 
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acid is exposed to the vapour of bromine in the dark, and the 
yellowish product washed with sulphurous acid, It separates from 
hot dilute alcohol in crystals, melts at 185°, and decomposes on pro- 
longed heating at 100°; it is oxidised by potassium permanganate, 
but not so quickly as dihydrophthalic acid, into which it is converted 
on reduction with zinc-dust and acetic acid. The methyl salt, pre- 
pared by brominating methyl dihydrophthalate, crystallises from 
methyl alcohol in prisms, and melts at 119°. 

All attempts to convert dihydrophthalic acid into isomeric com- 
pounds were unsuccessful; it is very stable, and is only slowly acted 
on by alkalis and acids. It is the only reduction-product of phthalic 
acid which does not give an anhydride when treated with acetic 
chloride; it dissolves freely in warm acetic chloride, and on evapo- 
rating the solution there remains a colourless, gum-like mass which 
is completely soluble in sodium carbonate; when heated alone it is 
converted into phthalic anhydride and benzoic acid, but when warmed 
with phosphorus oxychloride, it yields an anhydride melting at about 
120°, the constitution of which has not yet been determined. 

A? T'etrahydrophthalic acid is formed, together with small quantities 
of the A‘ tetrahydro-acid, when phthalic anhydride (5 grams) and 
crystalline sodium carbonate (10 grams) are dissolved in water 
(35 c.c.), 3 per cent. sodium amalgam added, and the mixture boiled 
until the amalgam is completely decomposed; the solution is then 
slightly acidified with hydrochloric acid, filtered after some time, 
mixed with excess of dilute sulphuric acid, the precipitated acid 
separated by filtration, and washed with the least possible quantity 
of water. The A? tetrahydro-acid can also be obtained by reducing 
the dihydro-acid described above in like manner (compare Abstr., 
1887, 370), but a larger quantity of the A‘ tetrahydro-compound is 
produced than in the reduction of phthalic acid. The dry, finely- 
divided crude product is treated with acetic chloride (34 parts), the 
mixture kept for 1—2 days at the ordinary temperature, and the 
insoluble A* acid separated by filtration; the solution of the A’ 
anhydride is evaporated, moisture being excluded, the residue 
dissolved in ether, and the solution shaken with concentrated 
potassium carbonate, until it ceases to colour the alkali yellow, in 
order to free it from traces of the dihydro-acid; the filtered ethereal 
solution is then evaporated, and the residue recrystallised from water. 
The A? acid thus prepared still contains small quantities of a more 
readily soluble acid, from which it can be separated either by recrystal- 
lisation from water, or by fractional precipitation from its alkaline 
solution, the pure tetrahydro-acid being deposited first in well-defined 
crystals. It melts at 215° when quickly heated, and is sparingly 
soluble (1 in 114 at 10°) in water; it combines with bromine (vapour), 
yielding a saturated bromide melting at about 225°. The methyl salt’ 
is a colourless oil, which forms with bromine a crystalline bromide. 
melting at 73—74°, and also an oily compound. 

4’ Tetrahydrophthalic acid is very stable, and is not changed by 
boiling concentrated alkalis; on oxidation with potassium perman- 
ganate in sodium carbonate solution, it seems to yield a more com- 
plex acid, which is then decomposed into succinic acid, smaller 
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quantities of oxalic acid, and an acid which may possibly be glutaric 
acid, The anhydride, prepared as described above, crystallises from 
ether in prisms, melts at 78—79°, and is reconverted into the acid by 
hot water. When the acid is heated at its melting point, it is con- 
verted into the anhydride, but at the same time the anhydride of the 
A' tetrahydro-acid is formed. 

A' Tetrahydrophthalic acid is most conveniently obtained by heating 
the A’ tetrahydro-acid (50 grams), prepared as described above, for 
about half an hour at 220—230° in a small retort, until water ceases to 
be eliminated ; the brown, crystalline powder is then dissolved in hot 
water, and the solution evaporated on the water-bath in a tared dish 
until the weight of the residue is 42 grams. In this way the A’ tetra- 
hydro-acid can be separated from all the other acids, as it alone is 
converted into its anhydride at 100°. The anhydride is then dis- 
solved in ether, the solution shaken with concentrated potassium 
carborate, filtered, and partially evaporated ; the crystalline product 
which is deposited on cooling is extracted with cold light petroleum, 
the extract evaporated, and the residual anhydride recrystallised from 
ether. It forms large plates, melts at 74°, and is insoluble in cold, 
but soluble in hot, water, being thereby converted into the acid ; it is 
readily volatile at 100°, a property which can be made use of to test 
its purity. 

A' Tetrahydrophthalic acid is very readily soluble in water, from 
which it separates slowly in large, well-defined, monosymmetric, 
efflorescent crystals containing 1 mol. H,O; the damp, crystalline 
substance melts at a temperature below 100°, being converted into 
the anhydride, but the dry acid melts at 120°, also with elimination 
of water. It is identical with the tetrahydrophthalic acid (m. p. 
96—100°) obtained by the slow distillation of hydromellitic acid 
(Annalen, 166, 346); when hydromellitic acid is heated quickly, in 
small quantities at a time, it gives an oily anhydride, which is pro- 
bably identical with the anhydride of A* tetrahydrophthalic acid. 

The anhydride of the A’ tetrahydro-acid resembles symmetrical 
dimethylmaleic anhydride, not only in appearance, but also in being 
easily formed from the acid; both anhydrides show, moreover, a great 
similarity in their behaviour with reagents, and both are volatile at 
100°. Concentrated hydrobromic acid at 100° and bromine in the 
cold have no action on either of the two compounds, although the 
anhydride of the A' acid is acted on by bromine at 100°, substitution, 
and not simple addition, takes place. The acids themselves also show 
# similar behaviour; pyrocinchonic acid is reduced to dimethyl- 
succinic acid by sodium amalgam at 100°, A' tetrahydrophthalic acid 
being converted into the hexahydro-acid under the same conditions. 
The wetlyl salts of both acids combine very readily with bromine. 
The great resemblance between these two acids and their derivatives, 
and the great stability of tartrophthalic acid (Annalen, 166, 35>), are 
facts which show that the A’ tetralydro-acid has doubtless the con- 
stitution assigned to it above; this view is confirmed by its behaviour 
on oxidation. A’ Tetrahydrophthalic acid in sodium carbonate solu- 
tion is oxidised to adipic acid by 3 per cent. potassium permanganate, 
but it is much more slowly acted on than any other hydrophthalic or 
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hydroterephthalic acid, because it does not contain a tertiary hydro- 
gen-atom ; it is also less readily oxidised than dimethylmaleic acid, 
because an “internal pressure” (compare Ber., 23, 1281) strengthens 
the double binding. It undergoes intramolecular change under the 
influence of potash at a high temperature, being converted into the 
A’ tetrahydro-acid, but it is not changed when boiled with very con- 
centrated soda, owing to the insolubility of the sodium salt. 

Methyl A’ tetrahydrophthalate, prepared by passing hydrogen chloride 
into a methyl alcoholic solution of the A’ anhydride, is an oil, and 
combines readily with bromine in ethereal solution, yielding a crystal- 
line substance which consists of two dibromides, one of which is readily 
soluble in cold light petroleum, and crystallises therefrom in plates 
melting at 83—84°, the other erystallising from a mixture of ether 
and light petroleum in needles melting at 123—124°. These two 
compounds are doubtless substitution-products of the maleinoid and 
fumaroid acids ; on reduction with zinc-dust and acetic acid, they both 
yield methyl A‘ tetrahydrophthalate. The dibromide of the acid cannot 
be formed directly, but it can be obtained by hydrolysing the di- 
bromide of the methyl salt with hydrobromic acid at 100°; it is a 
crystalline powder sparingly soluble in water, and on reduction, it is 
converted into the A! tetrahydro-acid. 

Af cistrans Tetrahydrophthalic acid is best prepared by treating the 
ernde product, obtained by the reduction of the dihydro-acid with 
sodium amalgam, with acetic chloride, as described in the purification 
of the A’ acid, and after washing the residue with ether, crystallising 
it from water, in which it is very sparingly soluble. It crystal- 
lises in plates, melts at 215—218°, and resembles the fumaroid hexa- 
hydrophthalic acid very closely, from which it can be distinguished 
by the fact that it decolorises potassium permanganate momentarily ; 
when exposed to the vapour of bromine, it gives a saturated bromide. 
The methyl salt melts at 39—40°, and yields a dibromide which crys- 
tallises from methyl alcohol in plates melting at 116—117°. The 
anhydride is obtained when the acid is boiled for a long time with 
acetic chloride; it crystallises from ether in needles and melts at 
140°, 

The very complete resemblance in physical properties between the 
A‘ tetrahydro-acid and its anhydride with the fumaroid hexahydro- 
acid and its anhydride renders it highly probable that both acids con- 


tain the group COOH-CH-CH-COOH, from which it fo!lows that the 
tetrahydro-compound must be either a A* or a A‘ derivative. But 
since, judging from the behaviour of the analogously constituted 
4’ tetrahydroterephthalic acid, the A* tetrahydrophthalic acid should 
undergo intramolecular change on boiling with soda, the fact that the 
acid described as A‘ tetrahydrophthalic acid is stable under these con- 
ditions is evidence that it has the constitution assigned to it. 


A® Tetrahydrophthalic acid is deposited in needles when the an- 
hydride of the A‘ acid is heated for 24 hours at 210—220”, the oily pro- 
duct extracted with boiling water, and the solution concentrated by 
evaporation. It melts at 174°, is readily soluble in water, and is dis- 
tinguished from all other hydrophthalic acids yet prepared by its: 
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instability towards soda; when boiled therewith for a short time, it is 
converted into a sparingly soluble, crystalline acid melting at 208°, 
which consists of a mixture of the A? and A‘ tetrahydro-acids; these 
two compounds can be separated by treating the tinely-divided mix- 
ture with acetic chloride. As, further, the A’ acid on heating is 
partially converted into the A' anhydride, the double binding can be 
shifted successively from the A‘ to the A*, A’, and A’ position. 

The anthor explains the formation of A* tetrahydrophthalic acid 
from the A* compound by assuming that, on heating the fumaroid 
A‘ anhydride, it is not only converted into the maleinoid modification, 
but that the double binding shifts from the A‘ to the A* position; 
arguing from the behaviour of fumaroid hexahydrophthalic acid, the 
product should be the maleinoid A‘ acid, but the fact that it readily 
undergoes intramolecular change when treated with soda renders it 
improbable, judging by previous experience, that it is simply the 
maleinoid form of the stable fumaroid acid, so that it has most prob- 
ably the constitution assigned to it. 

Fumaroid hexahydrophthalic acid, C,H,,0,, has been previously pre- 
pared (Ber., 4, 276) by reducing the A' tetrahydro-acid obtained by 
the distillation of hydropyromellitic acid. It can also be obtained 
by reducing the dihydrobromide of the dihydro-acid, but it is best 
prepared by reducing the hydrobromide of crude tetrahydrophthalic 
acid with sodium amalyam in ice-cold sodium carbonate solution; the 
product is purified by treating it with a solution of potassium per- 
manganate at the ordinary temperature until the coloration remains 
permanent for 15 minutes. It crystallises from water in plates very 
like the crystals of hexahydroterephthalic acid in appearance, and it 
separates from acetone in long, monosymmetric needles; it is more 
sparingly soluble in water (1 in 434 at 20°) than any of the other 
hydrophthalic acids yet prepared. It begins to melt at 215° when 
quickly heated, and is completely liquefied at 221°. Taking the melt- 
ing point to be 215°, the following four acids, namely, fumaroid hexa- 
hydro-, A? and fumaroid A‘ tetrahydro-, and dihydro-phthalic acid 
have the same melting point. It distils unchanged when quickly 
heated, but on prolonged heating at a temperature above its melting 
point, water is eliminated, and it is partially converted into the an- 
hydride of the maleinoid acid; its solution in hot sodium carbonate 
gradually decolorises potassium permanganate, but no action takes 
place in the cold. The calcium salt is characterised by being very 
sparingly soluble. The methyl salt, CsH;»O,Me., melts at 33°, and is 
moderately easily soluble in light petroleum. The anhydride, CsHw Os, 
prepared by warming the acid with acetic chloride, crystallises from 
ether in long needles and melts at 140°. When the acid is warmed 
with bromine (2 mols.) and phosphoric chloride for six hours, it is con- 
verted into a syrup which, on reduction with zinc-dust and acetic 
acid, yields a sparingly soluble acid resembling the A* tetrahydro-acid, 
and some readily soluble products, but the A' tetrahydro-acid is not 
obtained. The anhydride shows a like behaviour. 

Maleinoid hexahydrophthalic acid is obtained when the anhydride of 
the fumaroid acid is heated for seven to eight hours at 210—220°, 
the product dissolved in water, the solution evaporated to dryness, 
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and the residual acid treated with potassium permanganate in alka- 
line solution until a permanent coloration is produced. It crystallises 
from water, in which it is more readily soluble than the isomeride, in 
four-sided prisms, sinters together at about 182°, and melts at 192°. 
It behaves like the fumaroid acid with potassium permanganate, and 
when heated with concentrated hydrochloric acid at 180°, it is recon- 
verted into the fumaroid modification. The barium salt and the zinc 
salt are more sparingly soluble in hot than in cold water. The an- 
hydride is formed when the acid is heated to its melting point ; it boils 
at 145° (18 mm.) and melts at 32°. 

When A’ tetrahydrophthalic acid is reduced with sodiam amalgam, 
a mixture (m. p. 183°) of the two hexahydro-acids is obtained, but 
the two compounds cannot easily be separated by recrystallisation 
from water. This fact explains why the hexahydro-acid obtained by 
the reduction of the A’ tetrahydro-acid with sodium amalgam is quite 
different in appearance from that obtained by reducing the same 
compound with hydriodic acid (compare Annalen, 166, 350). . 

F. 8S. K. 


The Constitution of Benzene. By A. Ciaus (J. pr. Chem. [2], 
42, 260—267).—A reply to Baeyer’s last publication on the same 
subject (preceding abstract), and chiefly of a personal nature. 

H. G. C. 

Symmetrical Alkylisophthalic Acids. By O. Dorsner (Ber., 
23, 2377—2381).—The formation of uvitic acid from pyruvic acid is 
due to the decomposition of part of the pyruvic acid into acetalde- 
hyde and carbonic anhydride, and to the subsequent condensation of 
the aldehyde with the remaining acid. If some other aldehyde is 
employed, corresponding homologues of uvitic acid are obtained; the 
reaction probably takes B me in two stages:—3COMeCOOH + 

CH:C(C P 
R-CHO = RCC GHG, COOH >C'C0-COOH + 3H,0 + Hy; by the 
action of barium hydroxide on this hypothetical intermediate pro- 
duct, oxalic acid is eliminated, and the symmetrical acid 


C,H;R:(COOH), 
is produced. 

Ethylisophthalic acid, C,H;Et(COOH),, is prepared by boiling 
crystallised barium hydroxide (120 grams) with pyruvic acid 
(50 grams) and propaldehyde (16 grams) for eight hours in a 
reflux apparatus ; the product is filtered whilst hot, and the residue 
boiled out several times with water; the combined filtrates are then 
evaporated, and excess of hydrochloric acid added; the precipitate, 
when treated with hot water and crystallised from dilute alcohol, 
forms colourless plates which melt at 263—264°, and at higher 
temperatures sublime with partial decomposition. It is readily 
soluble in alcohol, ether, benzene, and glacial acetic acid, but very 
sparingly in water, and is insoluble in light petroleum. The salts of 
the alkali metals and the calcium, barium, and magnesium salts 
readily dissolve in water; the lead, copper, and silver salis are 
less soluble. The calcium salt yields ethylbenzene on heating. 

Isopropylisophthalic acid, CsH;Pr®(COOH),, is formed from iso- 

47r2 
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butaldehyde and pyruvic acid in a manner similar to the ethy]-deriva- 
tive, which it closely resembles; it crystallises from dilute alcohol or 
acetic acid in colourless plates melting at 275—276°. 

Isobutylisophthalic acid, CyHyC,H;(COOH),, is obtained from iso- 
valeraldehyde; it crystallises in colourless, lustrous plates which melt 
at 260°. 

Phenylisophthalic acid, CsH;Ph(COOH),, is prepared from benz- 
aldehyde and pyruvic acid; it is more sparingly soluble than the 
preceding compound, but may be crystallised from glacial acetic acid ; 
it melts above 310°. The barium salt dissolves very sparingly in hot 
water. Diphenyl is obtained on heating the calcium salt. The con- 
stitution of the above compounds is proved by the fact that isobutyl- 
isophthalic acid yields trimesic acid on oxidation. d. %, F. 


Derivatives of Phenyl Salicylate (Salol). By W. Kwneset 
(J. pr. Chem. [2], 42, 158).—Phenyl nitrosalicylate, 


NO,°C,H;(OH)-COOPh, 


is obtained when nitric acid is dropped into a warm solution of phenyl 
salicylate in glacial acetic acid ; it forms lustrous needles melting at 
150°, sparingly soluble in alcohol, more freely in glacial acetic acid. On 
hydrolysis, it yields metanitrosalicylic acid (m. p. 222°) and phenol; 
when heated with strong ammonia, it yields nitrosalicylamide. 

Phenyl dinitrosalicylate is obtained by heating the glacial acetic acid 
solution of phenyl salicylate with nitric acid (sp. gr. 1°52) for some 
time on the water-bath ; it crystallises in needles which melt at 183° 
and are soluble in glacial acetic acid. 

Phenyl trinitrosalicylate, obtained when phenyl salicylate is added 
to nitric acid of sp. gr. 1°52, crystallises in silvery scales melting at 
100° and easily soluble in alcohol. A. G. B. 


Derivatives of Paratolylglycin. By C. A. Biscuorr and A. 
HavspoérFer (Ber., 23, 1997—2002).—Paratolylglycin, 


C,H,Me-NH-CH,COOH, 


is readily obtained in quantity by heating chloracetic acid and para- 
toluidine with sodium acetate, and recrystallising the product from 
hot water. In an attempt to convert it into paraditolyl-a y-diketo- 
piperazine, it was heated first at 110—120° and subsequently at 200°, 
the product washed with ether, recrystallised from alcohol, and boiled 
with ammonia to remove any unaltered glycin. The product was, 
however, found to be paratolylglycinimide, NH(CO-CH.,"NH-C,HyMe)., 
melting at 208—210°. It is probable that the anhydride is first 
formed, and that this is converted by ammonia into the imide. The 
latter is very stable, not being decomposed by boiling acids and alkalis. 
If, however, paratolylglycin is heated at 230—250° instead of the 
lower temperature mentioned above, it is converted into paraditolyl- 
ary-diketopiperazine, which, after recrystallisation from acetic acid, 
melts at 254°. By the action of acetic anhydride, paratolylglycin 
yields a compound melting at 219—222°, the composition of which 
has not yet been determined. 


ORGANIC CHEMISTRY. 1285 


Paratolylphenyl-ay-diketopiperazine, CHMeN< CG iy >NPh, is 
obtained by heating bromacetylphenylglycin with paratoluidine and 
sodium acetate. It forms colourless needles melting at 220—221°, 
and insoluble in alkalis. An attempt was made to obtain an 
isomeric piperazine by the action of aniline on chloracetoparatoluidide, 
but the compound formed was found to be chloroacetotoluidide, 
C,;H,Me-NH:-CO-CH.Cl, which, on treatment with aniline and 
sodium acetate, yields phenulglycinparatoluidide, 


C,H,Me-N H-COCH;-NHPh, 


melting at 165°. 

By the action of paratoluidine, chloracetic acid, and sodium acetate, 
paratolylimidodiacetic acid, CsH,Me-N(CH,-COOH), is formed, but 
decomposes so readily that it could not be obtained pure. On treat- 
ment with toluidine, it yields tie monotoluidide melting at 222°, and a 
substance which is probably the impure ditolwidide. The first com- 
pound may also be obtained from paratolylglycintoluidide and chlor- - 
acetic acid. H. G. C. 


Derivatives of Orthotolylglycin. By C. A. Biscnorr and A. 
Havsporrer (Ber., 23, 1991—1996).—Orthotolylglycin is converted by 
the method previously given (Abstr., 1889, 1011) into orthoditolyl-ay- 


diketopiperazine, CHMeN< GG oy >N-OHMe, the yield obtained 


being 63°6 percent. Abenius and Widman were unable to obtain any 
piperazine in this manner. By the aciion of the gases evolved from 
arsenious oxide and nitric acid on this compound dissolved in cooled 
sulphuric acid, a substance is obtained, mixed with other bye-products, 
which does not give Liebermann’s reaction, and appears to have the 
constitution NOsC.H.MeN< OCS N-O.H,Me'NO;. It is purified 
2 
by extraction with boiling chloroform and recrystallisation from 
acetic acid, and melts at 253—254°. If the sulphuric acid is nt 
cooled, two other compounds are formed, neither of which gives 
Liebermann’s reaction; they have the formule C,,H,,.N;O, and 
CisHieN;O0,, and melt at 262—265° and over 300° respectively. 
Orthotolylimidodiacetic acid, CsHyMe-N(CH,,;COOH),, is prepared 
by boiling tolylglycin (1 mol.) with chloracetic acid (1 mol.), sodium 
carbonate (1} mols.), and a little water in a reflux apparatus. It 
separates from a mixture of alcohol and light petroleum in lustrous, 
white crystals, which melt at 158 —162° with decomposition, and are 
insoluble in water, dilute hydrochloric acid, alkalis, and light petro- 
leum, sparingly soluble in ether, more readily in alcohol and chloro- 
form. On treatment with toluidine, it yields the mono- and di-toluidide, 
the first of which forms crystals melting at 146—148°, whilst the 
second melts at 149—150°. The monotoluidide, unlike the corre- 
sponding compound in the phenyl-group, does not yield a piperazine 
on boiling with acetic anhydride, but is converted into diurthotolylcarb- 
amide, CO(NH:C,H,)>. 
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Phenylorthotolyl-ay-diketopiperazine, PLN<CHs 0 >N-C,H,Me, 
2 
was obtained by Abenius by the action of aniline on chloracetyl- 
orthotolylglycin. It may also be obtained by heating orthotoluidine 
with chloracetylphenylglycin and sodium acetate. H. G. C. 


Compounds of Glycuronic Acid. By E. Kiitz (Zeit. Biol., 27, 
247—258).—Phenylglycuronic acid, CsH,,PhO,, was prepared in the 
following way:—Animals were dosed with phenol, and the urine, 
which was of a dark tint, collected and evaporated on the water-bath 
to a thin syrup. A mixture of 1 litre of ether, 500 c.c. of 90 per 
cent. alcohol, 30 ¢.c. of sulphuric acid (concentrated sulphuric acid 
and water in equal parts) was repeatedly shaken with this antil no 
more levorotatory substance passed into solation. The ether and 
alcohol were distilled off from the extract, the residue carefully 
neutralised with barium hydroxide, the barium sulphate filtered 
off, and the filtrate precipitated first with lead acetate and then with 
basic acetate; the precipitate produced by the latéer was well washed, 
suspended in water, and decomposed with hydrogen sulphide, the lead 
sulphide filtered off, and the excess of gas driven off from the filtrate 
by gentle heat. On evaporation of this solution to a thin syrup, 
it deposited crystals of phenylglycuronic acid, which were dis- 
solved in warm water, the solution decolorised by animal charcoal, 
and the crystals once more obtained on evaporation were purified by 
repeated recrystallisation. The crystals were long needles, resem- 
bling asbestos, burnt without residue, sublimed slowly below 100°, 
were charred at 100°, and melted approximately at 148°. Their 
solution was levorotatory and reduced Fehling’s solution. Their 
barium salt could not be prepared in a crystalline form, but the 
potassium and sodium salts crystallised from an aqueous solution. A 
3 per cent. aqueous solution of the acid was distilled with sulphuric 
acid for three hours; it became yellow; the distillate contained 
phenol ; the residue still reduced Fehling’s solution powerfully, and 
was dextrorotatory ; barium glycuronate was prepared from it by the 
method of Schmiedeberg and Meyer (Zeit. physiol. Chem., 3, 442). 

The preparation of the following compounds of glycuronic acid was, 
mutatis mutandis, the same as that just described. 

Quinolglycuronic acid is levorotatory, and non-crystalline. Its 
barium, potassium, and sodium salts are also non-crystalline. On 
distillation with sulphuric acid, quinol was found in the distillate, 
and glycuronic acid in the residue. 

Resorcinolglycuronic acid is levorotatory, crystalline, and reduces 
Fehling’s solution; its barium salt was also obtained in a crystalline 
form. On distillation with sulphuric acid, benzoic acid was found in 
the distillate, glycuronic acid in the residue. 

Thymolglycuronic acid is levorotatory, crystalline, and non-redacing. 
Its barium salt was crystallised. On distillation with sulphuric acid, 
very small quantities of thymol were obtained in the distillate. 
Thymol appears to be to a great extent decomposed by sulphuric acid, 
yielding an oil which smells like thymol. Glycuronic acid, as in the 
previous cases, was found in the residue. 
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Turpentineglycuronic acid has been noted in the urine of patients 
by previous observers. It is amorphous, levorotatory, soluble in 
water and in alcohol, soluble with difficulty in ether. The barium, 
potassium, sodium, and silver salts are amorphous. The acid onl 
reduces Fehling’s solution after prolonged boiling. On distillation 
with sulphuric acid, the residue contained glycuronic acid, and the 
distillate, oil of turpentine. W. D«. H. 


So.called Anilinetrisulphonic Acid. By C. L. Jackson and G. 
T. Harrsnorn (Ber., 23, 2143).—The acid previously described as 
anilinetrisulphonic acid (Abstr., 1888, 1093) has now been found to 
be anilinesulphonic acid (sulphanilic acid). F. 8. K. 


Nitrocymenesulphonic Acids. By G. Errera (Gazzetta, 19, 
533—545).— Nitro-a-cymenesulphonic acid, HSO,C,H.MePr-NO, 
[2:1:4:6]. Cymene from camphor (100 grams) is dissolved in 
concentrated sulphuric acid (3 vols.) ; on cooling, the solution sepa- 
rates into two layers, the lower of which is rejected; a solution of 
nitric acid (58 grams, sp. gr. = 1°51) in an equal volume of concen- 
trated sulphuric acid is gradually mixed with the residue, the mass 
being meanwhile kept cold; it is then heated, diluted, neutralised 
with barium carbonate, and concentrated. Nodules of barium nitro- 
a-cymenesulphonate are deposited, and when recrystallised form 
nodules consisting of yellow or reddish needles, or thin plates con- 
taining 1 mol. H,O, and only slightly soluble in cold water. The 
mother liquor eventually settles into a viscid mass. The magnesium 
salt forms white, crystalline nodules containing 5 mols. H,O; the 
solutions of both barium and magnesium salts are coloured red by 
the light. 

The acid is prepared from the barium salt; it is a heavy, brown 
liquid which sets into a crystalline mass when kept for some time 
over sulphuric acid in a vacuum, but deliquesces on exposure to the 
air. Both the acid and its salts deflagrate when heated to 200°, 
leaving a mass of spongy carbon; this occurs even in presence of 
water. 

Nitro-a-cymenesulphonamide, SO,NH,°CsH.MePr'NO, [2:1: 4: 6]. 
—The barium salt of the preceding acid is dehydrated at 170°, heated 
with phosphoric chloride, and the viscid product thrown into water ; 
the chloride of the acid radicle separates in the form of a heavy, oily 
liquid which combines energetically at the ordinary temperature with 
a saturated solution of ammonia; on cooling and recrystallising the 
product from dilute alcohol, the amide is obtained in micaceous scales 
melting at 138—139°, and readily soluble in alcohol and in hot 
water. 

Amido-a-cymenesulphonic acid, HSO,;C;H,.MePrNH, + H,0 
[2:1:4:6], is prepared by reducing nitro-«-cymenesulphonic acid 
with ammonium sulphide. It crystallises from boiling water in hard, 
brittle, brilliant, pale-yellow prisms containing 1 mol. H,O; when its 
solution is rapidly cooled, it forms tables or a white powder. When 
heated on platinum-foil, it chars and decomposes without melting. 
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The salts which this acid forms with the alkalis and alkaline earths 
are all extremely soluble in water. 

Chloro-a-cymenesulphonic acid, HSO;C,H.MePrCl [2:1: 4: 6], is 
prepared by a modification of Sandmeyer’s reaction ; the powdered 
amido-acid is suspended in a boiling solution of cuprous chloride in 
hydrochloric acid, and a current of nitrous acid passed in until 
solution is complete. The bariwm salt forms very thin, colourless 
plates containing 3 mols. H,O0. Bromo-a-cymenesulphonic acid is 
obtained like the chlorinated derivative. The barium salt contains 
only 1 mol. H,O. On heating chlorocymenesulphonic acid at 180° 
with fuming hydrochloric acid, and distilling the product in a current 
of steam, the distillate contains drops of a chlorocymene, which, on 
oxidation with nitric acid (sp. gr. = 1:29), yields needles of meta- 
chloroparatoluic acid, C,H;MeCl‘COOH [1:6:4], melting at 
196—197°. The chlorocymene must, therefore, have the constitution 
[Me: Pr: Cl=1:4:6] (Abstr. 1887, 37; 1889, 495); this, in 
conjunction with the circumstance that in Sandmeyer’s reaction, 
chlorine takes the position of the amidogen, antl that «-cymene- 
sulphonic acid forms the starting point of the above compounds, 
establishes the constitutions ascribed to them. Amidocymenesulpho- 
nic acid is thus isomeric with Widman’s cymidinesalphonic acid, 
HSO,;C,H,MePr-NH, [2:1:4:5] (Abstr., 1886, 470), from which 
it differs in only slowly giving up its water of crystallisation even at 
120—130°, whilst the latter becomes anhydrous at 110—115°; barium 
cymidinesulphonate, moreover, crystallises with 24 mols. H,0. 

It was mentioned before that the mother liquor from the barium 
nitro-z-cymenesulphonate congeals to a viscid mass; this mass con- 
tains barium salts too impure to crystallise. By treatment with 
magnesium sulphate, yellow prisms of a magnesium salt, 


[C,H.MePr(NO,)-SO;|.Mg 6H,0, 


were isolated. From this a bariwm salt containing 5 mols. H,O, and 
crystallising in yellow plates, was prepared. These substances are 
salts of an isomeric nitrocymenesulphonic acid which is now under 
investigation. S. B. A. A. 


Formation of Acid Chlorides by the Action of Sulphonic 
Monochloride. By G. Carrara (Gazzetta, 19, 499—504).—In view 
of the discordant observations of this reaction by Knapp (Zeit. fiir 
Chem., 1869, 41), Armstrong (this Journal, 1871, 173), Beckurts and 
Otto (Abstr., 1879, 229), Spica (Abstr., 1881, 602), Paternd and Canzo- 
neri (Abstr., 1881,593),and by the author, the action of sulphonic mono- 
chloride on chlorocymene was investigated. Amounts corresponding 
respectively with 1 and 2 mols. of the former to 1 mol. of the latter 
were maintained at 98—100° until the evolution of hydrogen chloride 
had almost ceased, the product treated with excess of hot water, 
washed, and dried at 100°. In both experiments, the product consists 
of chlorocymenesulphonic chloride, C;)H,,Cl-SO,Cl, but the yield from — 
the double proportion of sulphonic chloride is more than five times as 
great as that from the single quantity. This difference is attributed 
to a secondary action of sulphonic chloride on the chlorocymene- 
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‘sulphonic acid first formed. To confirm this view, the acid was 
directly treated with sulphonic chloride, and a yield of 56 per cent. 
of the acid chloride obtained. The equation C,H,,ClSO,OH + 
SO.ClOH = C,H,Cl1SO0.Cl + H.SO, therefore affords a more 
probable representation of the formation of the acid chlorides than 
that given by Beckurts and Otto (loc. cit.). The author confirms 
Paternd and Canzoneri’s observation that bromocymenesulphonic 
chloride is not affected by the action of water, but is converted into 
the sulphonic acid by boiling with alcohol. It is found, however, 
that if the solutions of acid chloride and alcohol are only heated 
together for 14 hours, and allowed to evaporate spontaneously, a 
deposit of white, pointed, prismatic crystals of an ethyl salt, 
CyoH,,Cl,SO;Et, forms after a few days. The crystals melt at 42—43°, 
and, unlike the sulphonic acid, only dissolve very partially in water 
after prolonged boiling, a portion passing over with the steam ; they 
dissolye in ether and benzene, and volatilise with decomposition at 
about 110—120°. The presence of this intermediate compound 
explains the conversion of the acid chloride into the sulphonic acid, 
which, probably, takes place in two stages as follows :— 


(1.) CyH.ClSO,Cl + EtOH = C,,H,.,Cl-SO,Et + HCl 
(2.) CyH,»ClSO;Et + H,O = CyH»ClSO,H + EtOH. 
S. B. A. A. 


Dibenzamide. By F. Krarrr (Ber., 23, 2389—2393).—Dibenz- 
amide is prepared by treating benzoic chloride (16 grams) with 
benzonitrile (30 grams) and aluminium chloride (16 grams) for some 


time at 100°; the solid product is treated first with water, then with 
dilute alcohol, and finally with dilute sodium hydroxide solution; the 
insolable residue consists of kyaphenine. On adding excess of hydro- 
chloric acid to the alkaline filtrate, a precipitate is formed, which is 
purified by dissolving in warm alcohol and adding water; the yield 
is fairly large. Dibenzamide crystallises in lustrous needles melting 
at 147—148°; on distillation, even under reduced pressure, it decom- 
poses into benzonitrile and benzoic acid. 

Benzoic acid and benzamide are produced by boiling dibenzamide 
for a day with a large excess of water. Dilute acids act in the same 
way, only more rapidly. Dibenzamide readily dissolves in cold 
dilute sodium hydroxide solution, and is precipitated unchanged by 
the immediate addition of hydrochloric acid ; but if the alkaline solu- 
tion is allowed to remain for some time, benzamide and sodium 
benzoate are formed (compare Bath and Senhofer, Abstr., 1876, 417). 

Sodium dibenzamide may be prepared by digesting dibenzamide 
with sodium wire in anhydrous ether for 1—2 days. Silver dibenz- 
amide, NAgBz, is obtained as a flocculent, crystalline precipitate on 
adding a cold, aqueous solution of silver nitrate to an ammoniacal 
solution of dibenzamide in alcohol. Ethyl benzoate and benzamide 


are formed on boiling dibenzamide with alcohol for some time. 
J. B. T. 


Benzenesulphoneorthamidobenzamide and its Anhydride. 
By E. Franke (J. pr. Chem. [2], 42, 271—-272).—Benzenesulphone- 
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orthamidobenzamide is readily obtained by the action of benzene- 
sulphonic chloride on orthamidobenzamide, and crystallises from 
benzene or hot water in white needles melting at 166°. On warming 
with concentrated hydrochloric acid, it yields a hydrochloride, 
C,;H,,N,SO;,HCI, crystallising in white needles. The free base 
readily passes into the anhydride, which crystallises from alcohol in 
white needles melting at 145—146°, and scarcely soluble in hot water. 
It also forms salts in which one atom of hydrogen is displaced by 
metal, and, on warming with potash and methyl iodide in alcoholic 
solution, yields the compound C,;H,MeN,SO,, crystallising in needles 
which melt at 116°. H. G. C. 


Diphenylacetylenediureine and some of its Derivatives. By 
A. ANnGELI (Gazzetta, 19, 563—568).—Schiff (Abstr., 1877, 885) and 
Franchimont and Klobbie (Abstr., 1889, 125) have examined the 
action of urea and ureides on the diketones and dialdehydes of the 
fatty acids; the author has now extended those experiments to some 
members of the aromatic group. * 

Diphenylacetylenediureine, C\sH,O.N,, is prepared by heating a 
mixture of benzile with 3 times its weight of carbamide at 220° for 
about 15 minutes. The portion of the product insoluble in hot alco- 
hol is crystallised from glacial acetic acid. It forms a white, silky 
powder which does not melt at 310°. When heated on platinnum 
foil, it gives off white fumes and melts to a dark mass. It is in- 
soluble in water and in benzene, but readily soluble in boiling glacial 
acetic acid, and slightly in hot alcohol. It dissolves in concentrated 
sulphuric acid, and is reprecipitated unchanged on dilution. It 
yields no salts, and is insoluble in alkaline liquids ; with ammoniacal 
silver nitrate, a black precipitate is obtained consisting chiefly of 
reduced silver. It is formed by the condensation of 2 mols. of carb- 
amide with 1 of benzile, and, probably, has the constitution 


co a h@-N Hc. It only forms one acetyl-derivative, 


NH-PhC-NH 
C,.H,,.N,O,Ac,, which crystallises in spherical tufts of pale-violet 
needles, melting with decomposition at 266°; it is insoluble in water, 
and only slightly soluble in alcohol. The solutions in ethyl acetate 
and in acetic acid are colourless by transmitted light, but exhibit a 
very marked violet fluorescence ; the hot alcoholic solution is decom- 
posed by potash, with separation of the original diureine. 

When the diureine is heated with ‘sodium acetate and acetic an- 
hydride for eight hours at 240°, a substance is formed having the com- 
position C,,H,.N,O. The solutions of this compound in acetic acid 
and in ethyl acetate likewise exhibit a violet fluorescence. It is in- 
soluble in water and in benzene. It is probably a product of decom- 
position of the acetyl-derivative, and is either identical or polymeric 


NH-CPh 
with the compound CO<NH-CPh’ The diacetyl-derivative seems 
NH-CPh:NAc 


to have the constitution CO<y H éPhN Ac? oe? 


S. B. A. A. 


3... 2). eee 
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Note.—The term “‘ureine” is used by Franchimont and Klobbie 
to denote that class of ureides in which each NH-group is attached 
to a hydrocarbon residue and neither lies between two CO-groups ; 
such ureides yield dinitro-derivatives (Abstr., 1889, 125). 


Monophenylthiocarbamide and Imidothiocarbamates. By 
A. Bertram (Inaugural Dissertation, Chem. Centr., 1890, i, 939—941). 
—Methyl imidophenylthiocarbamate, NHPh:C(NH)*SMe, melting at 
71°, is prepared by the action of methyl iodide on monopheny]l- 
thiocarbamide, as hydriodide, from which the free base is obtained 
by the action of sodium carbonate and extraction with ether; the 
hydroiodide melts at 147°. It forms two sulphates, 2C,Hj.N.S,H.SO, 
and C,H,)N,S,H,SO,, both melting at 171°; the nitrate melts at 113°; 
the acetate at 115°; the picrate at 175°; the platinochloride at 184°, 
For the determination of the constitution of the base the following 
reactions were made. By means of dry distillation, it was decomposed 
into aniline, methyl mercaptan, and an unknown compound. Heated 
with carbon bisulphide at 140—150°, aniline, hydrogen thiocyanate, 
and phenylthiocarbimide were obtained. When heated with dilute 
sulphuric acid at 160°, the base yields methyl phenylthiocarbamate, 
NHPh'CO'SMe, melting at 84—85°, from which the constitution of 
the base is proved. With methyl iodide, the base forms an additive 
compound melting at 184° which, with sodium carbonate, yields a new 
base, methyl imidomethylphenylthiocarbamate, NPhMe-C(NH)-SMe. 
If this base is heated with dilute sulphuric acid at 160°, methyl 
methylphenylthiocarbamate, NPhMe-CO-SMe, is formed melting at 
54°, which proves the constitution of the new imido-base. This base 
is an oil, and the picrate melts at 139°. With carbon bisulphide, it 
forms hydrogen thiocyanate, methyl mercaptan, phenylthiocarbimide 
and another substance melting at 84°. Methyl iodide reacts with 
methyl imidomethylphenylthiocarbamate with formation of an addi- 
tive compound, the hydriodide of methyl methylimidomethylphenyl- 
thiocarbamate, from which the free base, NPhMe-C(NMe)-SMe, is 
obtained by the action of sodium carbonate. This base is an oil, the 
hydriodide of which melts at 184°, the picrate at 126°, and the 
platinochloride at 174°. Heated with carbon bisulphide at 160°, the 
base yields phenylthiocarbimide, and methyl methylphenyldithiocarb- 
amate, NPhMe:CS-SMe, melting at 88°. With sulphuric acid, methyl 
methylphenylthiocarbamate is again obtained. 

Methyl-symmetrical-diphenylthiocarbamide and methyl iodide com- 
bine with formation of the hydriodide of methyl phenylimidomethyl- 
phenylthiocarbamate, from which the free base may be obtained. 
With carbon bisulphide, it forms methyl methylphenyldithiocarb- 
amate. : 

Ethyl iodide unites with monophenylthiocarbamide yielding the 
compounds corresponding with those which it forms with methyl 
iodide; ethyl imidophenylthiocarbamate, NHPh-C(NH)-SEt, is an oil; 
the hydriodide melts at 103°, and the picrate at 196°. Ethyl iodide 
combines with it, forming ethyl «midvethylphenylthiocarbamate, 
NPhEt-C(NH)-SEt; the picrate melts at 17U°. If this is heated 
with ethyl iodide, it forms ethyl ethylimidoethylphenylthiocarbamate, 
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NPhEt-C(NEt)-SEt, an oil which boils at 273° with slight decom- 
position; the picrate melts at 96°, the platinochloride at 135°. 

Ethylene bromide reacts with monophenylthiocarbamide with 
formation of the compound C,.H,.N,S, which is probably ethylene 
imidophenylthiocarbamate. The hydrobromide melts at 214°, the 
free base at 139°, the hydrochloride at 218°, the platinochloride at 
150°, and the picrate at 196°. If the base is heated above 139°, 
ethylene mercaptan separates, from which it appears that the base is 
an imidocarbamate. If heated with carbon bisulphide, hydrogen 
thiocyanate, ethyl mercaptan, aniline, and an unrecognisable com- 
pound are produced. 

The halogens decompose the above compounds, oxidising the thio- 
alcohol group to the sulphonic-acid group, and convert the remainder 
into a dihalogen- and then into a trihalogen-carbamide, the latter 
yielding a-trihalogen aniline. Methyl imidopheny!thiocarbamate is 
converted by bromine into methylsulphonic acid, tribromaniline, tri- 
bromophenylcarbamide, and dibromophenylearbamide. 

J. W. L. 


Preparation of Aromatic Sulphides and of Thioxanthone. 
By J. H. Zinater (Ber., 23, 2469—2472).—By the action of diazo- 
compounds on sodium pheny! mercaptan, corresponding sulphides are 
obtained. The reaction is best carried out at a temperature of 
60—70°, in order toavoid the formation of explosive diazo-derivatives. 
The phenyl sulphides from diazo-ortho- and para-toluene, and diazo- 
2-naphthalene, are viscid liquids boiling at 290—310°. Phenyl- 
l-naphthyl sulphide crystallises in plates melting at 49°. Para-acet- 
amidodiphenyl sulphide, from paradiazoacetanilide, is deposited from 
water in white crystals melting at 144°. The free base is obtained by 
hydrolysis; it crystallises from alcohol in brownish needles melting 
at 97°. Diphenylsulphideorthocarboxylic acid is prepared by the 
action of alkalis on the product obtained from sodium phenyl mer- 
captan and diazobenzoic acid ; it is deposited from benzene in white 
plates, which melt at 165°5°. On treatment with concentrated sul- 
phurie acid, the compound dissolves with a very characteristic light- 
green fluorescence, and, on pouring into cold water, thioranthone is 
precipitated ; it is best purified by sublimation. It crystallises in 
almost colourless needles melting at 207°, and boiling at 371—373° 
under a pressure of 715 mm. It is readily soluble in benzene, glacial 
acetic acid, and carbon bisulphide, and is not acted on by hydroxyl- 
amine or phenylhydrazine. " 


Methyl-derivatives of Indole. By C. Zarm and A. Ferrarini 
(Ber., 23, 2302—2307).—When indole or a-methylindole is heated 
with methyl iodide, the hydriodide of trimethyldibydroquinoline is 
formed, and not of dimethyldihydroquinoline as Fischer and Steche 
thought (Abstr., 14888, 298). When the base derived from this is 
heated with methyl iodide, the same trimethyldihydroquinoline 
hydriodide, Cj,H;;N,HI, melting at 253°, is again obtained. At the 
same time, however, a more soluble salt, of the composition 
C,,Hi.N,HI, is also formed, the reaction taking place according to the 
equation 2C,.H,sN + 2MeI = C,.H,;Me,N,HI + C.».H,;N,H1. Tri- 
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methyldihydroquinoline is heated for three hours at 100° in a 
sealed tube, with excess of methyl iodide; the contents of the tube, 
after evaporation of the methyl iodide, are washed with ether and 
separated by fractional crystallisation from alcohol into trimethyldi- 
hydroquinoline hydriodide and the penta-methyl compound, which is 
perhaps the methiodide compound of tetramethyldihydroquinoline. 
This is a pale-red, crystalline powder melting at 169°, dissolving 
easily in water and alcohol, but not in ether and ethyl acetate. Potash 
liberates the base, which is a colourless oil soluble in ether, and 
turning red in the air. It dissolves easily in dilute acids, and is pre- 
cipitated from a strong hydrochloric acid solution by ferric chloride. 
The platinochloride forms pale-yellow needles. 

The trimethyldihydroquinoline has the constitution C,H,Me,N 
[Me, = 1': 3’: 4, A= 3’: 4]; that of the pentamethyl-derivative is 
not yet determined. C. F. B. 


Nitrosoindole. By C. Zarri and A. Ferrarini (Ber., 23, 2299— 
2302).—To a cooled solution of indole (3 grams) in 90 per cent. 
acetic acid (100 grams), a concentrated solution of sodium nitrite 
(2 grams) is added, and the liquid poured into ice and water. The 
red precipitate is dried over sulphuric acid and treated with ethyl 
acetate; part dissolves, and part does not. The insoluble portion is 
dissolved in acetone, decolorised with animal charcoal, and precipi- 
tated with light petroleum. By this means brilliant, small, yellow 
crystals (1°3 gram) melting with decomposition at 171—172° are 
obtained. These are insoluble in water, ether, light petroleum, and 
benzene, but easily soluble in warm acetone. In acids they dissolve 
with partial decomposition, and give reddish solutions, which deposit 
reddish precipitates when diluted with water. With strong potash, 
they give a red solution, which deposits a red precipitate when acidi- 
fied. They show all the nitroso-reactions, explode gently when ignited, 
yield Liebermann’s colouring matters with phenol and sulphuric 


acid, and again form indole when reduced. All the reactions agree 
with the formula CH<CH-SN-NO for true nitrosoindole, but 
‘6444 

the high melting point leads one to suspect that it is a polymeride. 
That part of the original precipitate which dissolves in ethyl 

acetate is identical with Nencki’s nitroso-product, obtained by treat- 

ing a saturated aqueous solution of indole with fuming nitric acid. 

It appears, however, not to be a true nitrosamine. C. F. B. 


Synthesis of G-Indolecarboxylic Acid. By C. Zarrt and A. 
Ferratini (Ber., 23, 2296—2298).—To prepare this acid, indole (5 
grams) is heated for three to four hours at 230—250°, and finally to 
300° with sodium (1 gram) in a small retort through which a current 
of carbonic anhydride is passed. Alcohol is then added to remove the 
excess of sodium, the excess of alcohol evaporated, and the residue 
distilled with steam, so as to drive over the unaltered indole; the 
sodium salt of B-indolecarboxylic acid rémains in the solution. The 
acid is precipitated on acidifying the liquid, dissolved in sodium 
carbonate, again liberated, and then purified by dissolving it in ethyl 


1294 ABSTRACTS OF CHEMICAL PAPERS. 


acetate and precipitating it with light petroleum. Its properties 
agree with those formerly described, except that when pure it melts 
at 218°, and not at 214°. A very small quantity of the a-acid is also 
formed in this reaction. 

f-Indolecarboxylic acid, unlike the a-acid, yields no imine-an- 
hydride when heated with acetic anhydride, but forms a mixed an- 
hydride of f-indolecarboxylic and acetic acids, CSH,N-CO-O-COMe. 
It will be remembered that an analogy to this exists among the 
pyrroline-derivatives ; the a-carboxylic acids of this series yield imine- 
anhydrides, whilst the S-acids do not. C. F. B. 


Constitution of Apiole and its Derivatives. By G. Ciamician 
and P. Sirper (Ber., 23, 2283—2295).—Apionileglyorylic (Apione- 


ketonic) acid, COOH:CO-C,H(OMe).<5>CH:, is formed, together 


with apiolic acid, when isoapiole is oxidised with alkaline perman- 
ganate, and is obtained on acidifying the solution, filtering it from 
precipitated apiolic acid, and extracting the filtrate with ether. 
It is soluble in water, ether, acetic acid, and boiling benzene, and 
crystallises from water in long, yellowish needles, which have no 
definite melting point, but decompose between 160° and 172°. It 
combines with phenylhydrazine hydrochloride, and its silver salt 
forms a white, crystalline precipitate. 

When isoapiole is dissolved in alcohol and reduced with sodium, a 
dihydroapiole, Cy.H,0,, is formed, and is precipitated when the solu- 
tion is diluted with water. It melts at 35°, and boils at 292°, 
dissolves in ether, benzene, light petroleum and alcohol, and with 
strong sulphuric acid gives first a yellow and then a red solution. In 
addition to this substance, a phenol-like compound, C,H.Pr(OMe),-OH, 
is formed, and can be obtained from the alkaline filtrate by evapo- 
rating the alcohol and extracting the residue with ether. It forms 
a rather thick, yellowish liquid, boiling at 277—278° under atmo- 
spheric pressure, and at 168° under 36 mm. It is soluble in aqueous 
alkalis, but not in solutions of alkaline carbonates. It dissolves 
slightly in warm water, and the solution gives a brown precipitate 
with ferric chloride. When heated with methyl iodide and potash, 
the hydroxyl is converted into methoxy], but some secondary changes 
also occur. 

* By the action of bromine on isoapiole, Ginsberg obtained a tri- 
bromisoapiole; when this is boiled in alcoholic solution with zinc- 
dust, monobromisoapiole, C,H)s;BrO,, is formed. This crystallises from 
alcohol in needles, melts at 51°, and dissolves in alcohol and ether, 
but not in water, and with concentrated sulphuric acid gives a 
brown solution. Isoapiole dibromide, CH,:0,-C,H(OMe),"C;H;Br, 
can be obtained by treating a cooled ethereal solution of isoapiole 
with bromine until a yellow colour appears. It crystallises from 
light petroleum in rhombic plates which melt at 75°, and are decom- 
posed when boiled with water or alcohol, hydrobromic acid being 
formed. When treated with zinc-dust in alcoholic solution, an oily 
product, apparently different from isoapiole, is obtained. Ginsberg’s 
tribromisoapiole is probably the dibromide of monobromisoapiole. 
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Apionol must have the formula C,H.(OH), [(OH,) = 1:2:3:4), 
because it is a tetrahydroxybenzene, and is different from the symmetri- 
cal 1 : 2: 4: 5-tetrahydroxybenzene of Nietzki and Schmidt, and its 
tetramethyl-derivative is different from the 1 : 3 : 4: 5-tetramethoxy- 
benzene described by Will. In confirmation of this, the authors have 
shown that the dinitroapione obtained by nitrating apione has the 
nitro-groups in the ortho-positions, for the diamido-compound which 
it yields when reduced reacts readily with ortho-diketones forming 
azines. Dinitroapione, C,5H,N.O,, obtained by pouring an acetic acid 
sclution of apione into cooled nitric acid and diluting the solution 
with water, crystallises from alcohol in brilliant, yellow needles 
melting at 117—118°. By reducing it with tin and hydrochloric 
acid, adding excess of potash, and extracting with ether, diamidoapione, 
C,H,.N.0,, was obtained; it crystallises from ether in faintly 
yellowish prisms melting at 119°, and dissolving in water to a 
yellow solution; this reduces gold and platinum chlorides, gives a 
green and then a reddish-brown colour with ferric chloride, and 
itself decomposes with deepening of colour when heated. The 
hydrochloride forms colourless, the picrate, yellow needles. With 
acetic anhydride, it yields tetracetyldiamidoapione, C,H,0,(N Ac)», 
which crystallises from alcohol in colourless needles melting at 133°. 
When treated with diacetyl and with benzile, azines are obtained, 


, N—CM 
which have respectively the formule CHO Hi on and 
OHO fo and the melting points 176° and 222°. They both 


crystallise in yellow needles, and the latter gives a deep violet-red 
coloration with strong sulphuric acid.  Dinitrotetramethylapionol, 
C.(OMe),(NO,)2, obtained by pouring an acetic acid solution of tetra- 
methylapionol into cooled nitric acid, and diluting with water, 
crystallises from alcohol in yellow crystals melting at 92°, soluble 
in alcohol, ether, and acetic acid, insoluble in water and alkalis. 
Apionol having the formula given above, apione must have one of 


the two formule CsH,(OMe).<Q>CH, = [(OMe); : (0,CH,) = 


1:2:3:4;o0rl:4:2: 3]. 
Having regard to the above formula of apionol, and to the analogy 
between apiole and safrole, it is evident that apiole must have one of 


the two formula C.H(C;H;)(OMe),<9>CHs 
[CsH; : (OMe), : (0.CH,) = 1:2:3:4:5; or 1:2:5:3: 4]. 


And, as in the reduction of isoafrole (this vol., p. 966), the oxygen in 
the para-position to the allyl-group is the one which is lost; hence 
the phenol-compound obtained by reducing isoapiole has one of the 
two formule OC,H,(C;H;)(OMe),OH [C,H,: (OMe), : OH = 
1:2:3:5; or 1:2:5:8)]. The corresponding trimethoxy-com- 
pound can only have one formula [C;H, : (OMe); = 1:2: 3: 5]; 
it is not, however, identical with the compound obtained by reducing 
Will’s asarone, C,H,(C;H;)(OMe)s, probably = 1:2: 4: 5. 
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The C;H;-group in apiole is probably allyl ; in isoapiole, propenyl ; 
and this is the cause of the isomerism of these two substances. 

C. F. B. 

Trimethylphenylmethane. By M. SeXxowsk1 (Ber., 23, 2412— 
2420).—Trimethylphenylmethane has previously been obtained ; it is 
best prepared by treating benzene (3 parts) with isobutyl chloride 
(1 part) and aluminium chloride (1 part) for two days, the tempe- 
rature never being allowed to exceed 4°. The product is poured into 
a mixture of ice and water and distilled in a current of steam, the 
distillate is washed, fractionated, and the portion boiling at 167—168° 
treated with bromine in direct sunlight; after further washing, the 
product is finally distilled over sodium. The pure hydrocarbon 
boils at 167—-167°5°; the yield is 70 per cent. of the theory. Tri- 
methylphenylmethane dissolves in excess of nitric acid, and on pouring 
the product into water and fractionating the oil which separates, two 
isomeric nitro-compounds are obtained ; they are probably ortho- and 
para-derivatives, although there is no direct proof. Orthonitrophenyl- 
trimethylmethane, CMe,'C,;H,yNO,, is a yellow, viscid liquid, of sp. 
gr. 1074 at 15°; it boils at 247-4—248'4° under a pressure of 
737°8 mm., and is miscible with ether, alcohol, or benzene. Orth- 
amidophenyltrimethylmethane, CMe,C,HyNH:, is obtained by the 
reduction of the nitro-compound with tin and hydrochloric acid ; it is 
a colourless, oily, strongly refractive liquid, of sp. gr. 0°9769 at 15°; 
it boils at 233—235°, and becomes coloured on exposure to air. The 
sulphate is sparingly soluble in water, from which it crystallises in 
plates. The hydrochloride is deposited in small needles. The 
nitrate crystallises in needles, and dissolves most readily in water. 
The platinochloride is obtained as an insoluble, yellow, crystalline 
precipitate. All these salts remain unchanged on exposure to air. 
The acetyl-derivative, CMe;"C,Hy.NHAc, crystallises from benzene in 
radiating groups of long needles melting at 159°. 

Paranitrophenyltrimethylmethane crystallises from alcohol in yellow 
needles melting at 30°, and boiling at 274:6—275° under a pressure 
of 737°3 mm. Paramidophenyltrimethylmethane resembles the ortho- 
compound; it boils at 239°4—240°4° under a pressure of 739°2 mm., 
and has a sp. gr. of 0°9525 at 15°. The sulphate crystallises from water 
in long, colourless, lustrous needles ; the nitrate is readily soluble; the 
hydrochloride and platinochloride crystallise from water in needles. 
The acetyl-derivative is deposited from benzene in long, flat needles 
melting at 172°. Both the ortho- and para-amines give a yellow 
colour with ferric chloride. 

Paratertiarybutylbenzenesulphonic acid, CMe,'C,H,SO,H, is pre- 
pared by treating the hydrocarbon with fuming sulphuric acid at 
ordinary temperatures; it is a very hygroscopic, white, crystalline 
powder, melting at 62—63°; it appears to be the only sulphonation- 
product. The potassium salt, CMe,C,H,ySO;K + H,0, is sparingly 
soluble in cold water, and crystallises in plates. The calcium salt, 
(CywH,3'SO;),Ca + 4H,O, is deposited from water in plates. Para- 
tertiarybutylphenol, CMe,-C,H,OH, is prepared by fusing the potassium 
snlphonate with potassium hydroxide; it may also be obtained from 
the amido-derivative by means of the diazo-reaction. It is a white, 
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crystalline powder, melting at 98°5°, and boiling at 238—239° under 
a pressure of 737 mm.; it sublimes at about 100°, and forms long 
needles, readily soluble in alcohol, ether, and alkalis; it has an 
odour resembling that of Russian leather. The methowy-derivative, 
CMe,'C,H,OMe, is obtained by the action of methyl iodide on the 
potassium phenoxide; it isa colourless liquid of sp. gr. 0°9439 at 15°, 
and boils at 221°4—222'4° under a pressure of 730°5 mm. The ethozxy- 
derivative, CMe;C,H,OEt, closely resembles the preceding compound ; 
it boils at 233—233°6° under a pressure of 730°5 mm., and has a 
sp. gr. of 0°9331 at 15°. 

Tertiary dibutylbenzene, CsH,(CMe;)2, is separated from the higher- 
boiling fractions obtained during the purification of tertiary butyl- 
benzene; it is readily soluble in alcohol, and is deposited in long 
crystals melting at 70°, and boiling at 235—235°5° under a pressure 
of 736°5 mm. 

Tertiary tributylbenzene, CsH;(CMe;)s, is formed together with the 
previous compound ; it crystallises from alcohol in scales melting at 
128°, and boiling at 291—292° under a pressure of 7366 mm. A 
liquid hydrocarbon boiling about 227—230° is also formed in small 
quantity. J. B. T. 


Carbazoledisulphonic Acid. By J. Brecuuotp (Ber., 23, 2144 
——2146).—Pure carbazoledisulphonic acid, C,,.H;N(SO;H)., can be 
prepared in the following manner :—Carbazole is warmed for a short 
time with sulphuric acid of sp. gr. 1°84, the product poured into 
water, the solution neutralised with barium carbonate and evaporated. 
The mixture of barium mono- and di-sulphonate obtained in this 
way is purified by repeatedly dissolving it in water and reprecipitating 
with alcohol, but it cannot be obtained in crystals ; on decomposi- 
tion with sulphuric acid, it yields the free acids in the form of a gela- 
tinous precipitate, which is almost insoluble in alcohol, but soluble 
in water. When the crude acid mixture is dissolved in water, and a 
3 per cent. solution of potassium permanganate gradually added 
until a permanent coloration is produced, all impurities are 
destroyed, and the filtered solution, on evaporation, yields the salt 
Cy.H,N(SO;K), in yellowish crystals. The free disulphonic acid, 
prepared by decomposing a concentrated solution of the potassium 
salt with hydrofluosilicic acid, adding a little alcohol, and evapo- 
rating the filtered solution, crystallises in colourless needles, and 
decomposes at a high temperature, but without melting. When the 
potassium salt is heated with concentrated hydrochloric acid at 200°, 
it yields pure carbazole. F. S. K. 


Benzidine. By H. Scuirr and A. Vanni (Chem. Centr., 1890, i, 
941—942; from L’Orosi, 13, 1).—By the action of diethylbenzidine 
(1 mol.) and phthalic anhydride (1 mol.), phthalyldiethylbenzidine, 
C Kee 

6't4 


: —" 1 1 
CONEt-C,H, © obtained. It forms small, yellow crysta s 


which melt at 250° with decomposition. It is slightly soluble in cold 

alcohol, but almost insoluble in water, ether, and chloroform, or in cold 

acids, or caustic alkalis. If allowed to remain with alcoholic potash for 
VOL. LVIII. 48 
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‘some time at ordinary temperatures, potassium diethylbenziline- 
phthalate is formed, from which the free acid may be obtained by the 
action of hydrochloric acid ; it is, however, not very stable. 

Tetrethylbenzidine (1 mol.) and phthalic anhydride (2 mols.) com- 
bine together directly to form tetrethylbenzidinephthalic acid, 
CysH N05. It is a white powder, readily soluble in alcohol and 
chloroform, insoluble in water, ether, and light petroleum. If the 
alcoholic solution is boiled for a short time, or if it is treated with 
alkalis in the cold, decomposition sets in. Hydroxylamine and 
phenylhydrazine do not react with it. 

Ethyl chlorocarbonate reacts with benzidine, forming benzidine- 
diurethane, COOEt-NH-C,HyC,H,yNH-COOEt, which melts at 230°. It 
forms colourless needles, insoluble in water, sparingly soluble in 
ether and light petroleum, readily in boiling alcohol. Alcoholic 
ammonia partially converts it into benzidinesemiurethane. By boil- 
ing it with aniline, it is converted into benzidine, alcohol, and 
diphenylearbamide; by boiling it with pure benzidine, it forms 
benzidine, alcohol, and probably a polymeride of benzidinecarbamide. 
These reactions do not take place in alcoholic solution. 

When benzidine (2 mols.) and ethyl chlorocarbonate (2 mols.) 
react, benzidinediurethane, benzidine hydrochloride, and a consider- 
able quantity of benzidinesemiurethane hydrochloride 


COOEt-NH-C,H,C,H,-NH,,HCI, 


are formed. The free urethane is obtained from the hydrochloride 
by treatment with sodium carbonate. It is an amorphous, grey 
powder, melting at 90°, readily soluble in alcohol, sparingly in boiling 
water. The acetate dissolves in acetic acid, alcohol, and light 
-petroleum, but is almost insoluble in water and ether. With 
-salicylaldehyde, it forms the compound 


COOEt-NH-C,HyC,HyN°CH-C,H, OH, 


readily soluble in light petroleum, sparingly in ether; it melts at 
170°. Itis insoluble in potassium hydroxide; it gives no reaction 
with ferric chloride. With glyoxal, it forms the compound 


COOEt:NH-C,.H,NH-CH(OH)-CH(OH)-NH-C,,.H,NH-COOEt. 


This is a yellow powder, which is soluble in alcohol, and decomposes on 
exposure totheair. The following condensation-products are obtained 
with benzidine and aldehydes. Salicylbenzidine, C,,.H,N.(C;H;-OH)., 
crystallises from boiling benzene in lustrous, colourless needles, which 
melt at 264°; they become yellowish when exposed to the air. Meta- 
nitrobenzylidenebenzidine, C\,H,N.(C;H,"NO,)., separates from boiling 
benzene in small, orange-yellow crystals, sparingly soluble in water, 
and melting at 234°. Cuwmylidenebenzidine, C,.H.N2(CioHi2)2, forms 
lustrous plates, which melt at 268°. Acetaldehyde forms a compound 
which may be considered as amidophenylenequinaldine, 
N—CMe 


NH,C,HyC.Hs< CH:CH + 3H.0. 


It is a white powder, nearly insoluble in the usual solvents, sparingly 
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soluble in chloroform. Isobutylenebenzidine, C,HsN,(C,H¢)2, readily 
soluble in light petroleum, melts at 230° with decomposition. 
Enanthylidenebenzidine, CpHsNAC;H,)2. forms small, white crystals 
melting at 112—115°, and readily soluble in light petroleum. 

Tolidine forms analogous compounds with aldehydes; cumylidene- 
tolidine, CywHsMe.N.(CiwHi2)2, crystallises from a mixture of alcohol 
and light petroleum in needles; it melis at 152°. Cinnamylidene- 
tulidine, Ci2HgsMe.N.(CsHe), crystallises from light petroleum; it 
melts at 213—214°. Furotolidine, C\,,H,;Me,N,(C;H,O)., crystallises 
from light petroleum in lustrous, gold plates ; it melts at 192°. The 
author finds that benzidine is sparingly soluble in boiling water, 
1 part dissolving in 106°5 parts. J. W. L. 


Isomerism in the Stilbene-group. By P. Watpen and A. 
Kernsaum (Ber., 23, 1958—1961).—It has been shown by Bischoff 
(Abstr., 1888, 1094) that orthonitrostilbene forms two isomerides, 
corresponding with fumaric and maleic acids. The authors find that 
paranitrostilbene, obtained by the action of alcoholic potash on para- 
nitrobenzyl chloride, also forms two geometrical isomerides. The 
one crystallises in pale-yellow needles which melt at 280—285°, and 
are readily soluble in hot acetic acid, aniline, acetone, and ethylene 
bromide, sparingly in alcohol, ether, chloroform, and benzene. The 
second isomeride crystallises in reddish-yellow needles melting at 
210—216°, and is less soluble than the first compound in ether and 
alcohol, but dissolves more readily in acetone, benzene, and chloro- 


form. H. G. C. 


Contributions to the Theory of Six-membered “Rings.” By 
E. BamperGer (Annalen, 257, 1—55).—The investigations of the 
author and his pupils on the reduction of the amines and phenols of 
naphthalene in boiling amyl alcohol solution by means of sodium 
(Abstr., 1888, 159, 599, 712, 959; 1889, 715, 717, 737, 782, 888, 891, 
892, 1000, 1198; this vol., pp. 506, 508, 627, 631) show that in every 
case four atoms of hydrogen are taken up asymmetrically, that is, are 
added on to one of the rings and not distributed between the two. 
The effect of reduction on the properties of the substance depends 
entirely on the distribution of the added hydrogen-atoms : “ alicyclic ” 
derivatives, which contain both the substituent and the added hydro- 
gen-atoms in the same nucleus, react like fatty amines or alcohols, 
whilst “ aromatic ”’ derivatives, which contain the substituent in one 
and the added hydrogen atoms in the second nucleus, exhibit the 
aromatic characters of the parent substances, but in a more marked 
degree, the properties of ar.-tetrahydro-a-naphthylamine, for example, 
approximating more to those of aniline than to those of a-naphthyl- 
amine. 

Dealing with “ aromatic” tetrahydro-compounds, the author cites 
the following evidence to prove that the peculiar properties which 
distinguish derivatives of naphthalene from those of benzene disappear 
on hydrogenation. An aqueous solution of 1 :4-naphthylenediamine 
sulphate to which sodium acetate and aniline hydrochloride have been 
added, becomes reddish-brown on treatment with potassium dichromate, 

432 
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and gives a dirty brown, flocculent precipitate. ar.-Tetrahydro-1l : 4- 
naphthylenediamine, when oxidised under similar conditions, behaves 
like paraphenylenediamine in forming an indamine and a saffranine. 
Tetrahydronaphthindamine is precipitated in glistening, bronze- 
green crystals on the addition of salt to its green aqueous solution, 
and exhibits all the characters of an indamine ; when boiled with dilute 
acid, it decomposes into tetrahyd1o-2-naphthaquinone, which is volatile 
with steam, and is readily recognised by its pungent odour. Again, 
an acidified solution of 1 : 4-naphthylenediamine containing hydrogen 
sulphide, when treated with ferric chloride, gives a dull, dark-brown, 
flocculent precipitate, the liquid becoming yellowish-brown. ar.- 
Tetrahydro-1 : 4-naphthylenediamine, on the contrary, behaves like 
paraphenylenediamine under these conditions, and is converted into a 
thionine. Tefrahydronaphthathionine crystallises in lustrous, slender, 
dark-violet needles showing a metallic lustre, and readily dyes silk 
and wool producing a dark-violet shade. Further, the dichlorodi- 
imides of 1 : 4-naphthylenediamine and paraphenylenediamine differ in 
the colours they give with aromatic bases, and comparison shows that 
the colours obtained with tetrahydro-1 : 4-naphthylenedichlorodiimide 
under similar conditions resemble those from the latter rather than 
those from the former. ar.-Tetrahydro-1 : 4-naphthylenedichlorodiimide, 
CyHwNCl)., crystallises from ether in long, silky, yellowish-white 
needles, melts at 68°, is sparingly soluble in water, but readily in the 
usual organic solvents, and gives a violet colour when warmed with 
an alcoholic aniline solution and hydrochloric acid, and an emerald- 
green with dimethylaniline. 

As evidence that naphthalene compounds on conversion into “aroma- 
tic” tetrahydro-derivatives lose their specific naphthalene characters, 
the author adduces the following examples amongst others. The naph- 
thols yield alkyl-derivatives when heated at 150° with alcohol and 
hydrochloric acid (Liebermann and Hagen, Abstr., 1882, 1212), but the 
“aromatic” tetrahydronaphthols, like phenol and most of its homo- 
logues, are not acted on under similar conditions. The naphthols can 
readily be converted into naphthyl sulphates (Nietzki, Abstr., 1882, 
736), but the “aromatic” tetrahydronaphthols resemble phenol in 
not forming sulphates. a- and 8-Naphthaquinone react with phenyl- 
hydrazine forming hydrazones (Zincke, Ber., 18, 786, footnote), but 
ar.-tetrahydro-a-naphthaquinone, under like conditions, is reduced to 
ar.-tetrahydro-a-naphthaquinol, the resemblance to ordinary quinone 
being further marked by the close similarity in crystalline character, 
volatility, colour, odour, &c. 

The alteration in properties involved in the reduction of naphthalene- 
derivatives to “aromatic” tetrahydro-bases is strikingly shown by 
the marked resemblance in properties of ar.-tetrahydro-a-naphthyl- 
amine to 1 : 2: 3-orthoxylidine, and of ar.-tetrahydro-a-naphthol to 
1 : 2: 3-orthoxylenol. 

With reference to “alicyclic” reduction, it is already known that 
“alicyclic” tetrahydro-derivatives have all the characters of fatty 
amines or alcohols ; the author, in this connection, points out that the 
properties of ac.-tetrahydro-§-naphthylamine and ac.-tetrahydro-A- 
naphthol are identical with those which B-amido- or #-hydroxy- 
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orthodiethylbenzene would be expected to have, and further shows that 
ac.-tetrahydro-8-naphthylamine closely resembles the known phenyl- 
ethylamine in properties, the similarity being especially marked in 
the case of the nitrites of the two compounds, which can be crystal- 
lised from boiling water, and when decomposed are converted, 
with elimination of ammonia, into unsaturated hydrocarbons, the 
former yielding dihydronaphthalene (Bamberger and Miiller, Abstr., 
1888, 712), the latter cinnamene (Fileti and Piccini, Abstr., 1879, 
922). 

The consideration of these points leads to the deduction of the 
following laws :— 

J. In naphthalene, and those of its derivatives in which each of the 
eight carbon atoms is united with a monad radicle, two carbon sys- 
tems are present, neither of which exists as a benzene-ring, but 
is converted into one when the second takes up four atoms of 
hydrogen. 

II. The effect of the addition of four atoms of hydrogen to either 
of the two carbon systems of naphthalene and its derivatives is 
to cause that system to assume the properties of an open (fatty) 
chain. 

III. Tetrahydrogenation in the naphthalene series results in the 
product reacting as if it were a benzene-derivative with a fatty side- 
chain. The hydrogenated system assumes the fatty, and the non- 
hydrogenated the benzene functions. 

Graphically, the reduction of «-naphthylamine can be represented 
as follows, the chain with arrow-heads indicating a ring with fatty 
functions :— 


In connection with the first law, the author discusses the various 
formule hitherto proposed for naphthalene, and discards them as 
inadequate, since they all fail to give expression to the view that a 
ring system which is similar to benzene becomes identical with it by 
redaction. 

As an investigation of naphthalene-derivatives with the object of 
accumulating experimental evidence of the change in the character of 
the rings could hardly lead to any satisfactory result, the author has 
employed a compound with dissimilar rings, choosing quinoline for 
this purpose—the assumption being made that the atomic arrange- 
ment and distribution of valency corresponds exactly in quinoline 
and naphthalene. 

On reduction, quinoline exhibits the properties of an alkylated 
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aniline, the pyridine ring which takes up the four hydrogen-atoms 
assuming the character of a side-chain :— 


Quinoline. Tetrahydroquinoline. 


As evidence of this change in properties, the author quotes the 
resemblance of kairoline (1'-methyltetrahydroquinoline) to dimethyl- 
aniline (Feer and Koenigs, Ber., 18, 2389), the intramolecular change 
of the nitrosamine of tetrahydroquinoline into 3-nitrosotetrahydro- 
quinoline (Ziegler, Abstr., 1888, 609), and the fact that tetrahydro- 
quinoline, unlike quinoline but like dimethylaniline, forms a conden- 
sation compound with benzaldehyde analogous to leuco-malachite- 
green (Einhorn, Ber., 19, 1243). Further, the action of diazcbenzene- 
sulphonic acid on tetrahydroquinoline forms sulphophenylazotetra- 
hydroquinoline, CisH\;N;SO3, which crystallises in dark steel-blue 
needles with a metallic lu-tre, dissolves in aqueous soda with a dark- 
red colour, and, on reduction with stannous chloride, is converted 
into Ziegler’s 3-amidotetrahydroquinoline (loc. cit.). Tetrahydroiso- 
quinoline, as anticipated, does not form azo-dyes under these conditions, 
and closely resembles benzylamine in its properties. 

Substituted quinolines behave as quinoline does on reduction. 
Ziegler’s 3-amidotetrahydroquinoline, unlike 3-amidoquinoline, ex- 
hibits the characters of a true phenylenediamine ; thus, it gives the 
indamine and saffranine reactions when oxidised in the presence of 
aniline hydrochloride, forms dyes of the character of tolylene-blue 
and tolylene-red when treated with metaphenylenediamine and potas- 
sium dichromate, of the character of indoanilines with phenols and 
potassium dichromate, and of methylene-blue with hydrogen sulphide 
and ferric chloride. 2- and 4-hydroxyquinoline do not give dyes when 
heated with phthalic anhydride and zine chloride, but their tetra- 
hydro-derivatives, like metamidophenol, are converted under these 
conditions into rhodamines, which closely resemble ordinary rhod- 
amine in properties, except that they produce less blue shades on 
silk and wool. It is further pointed out that the conversion of the 
methiodide of 1l-hydroxykairoline (1-hydroxytetrahydro-1l'-methyl- 
quinoline) into 1-methoxykairoline by treatment with caustic alkali 
(Fischer and Kohn, Ber., 19, 1049; Kohn, Trans., 1886, 501) 
corresponds with the conversion of the methiodide of dimethyl- 
orthamidophenol into methoxydimethylorthamidobenzene under 
similar conditions (Griess, Abstr., 1880, 637), since the “ring” con- 
taining the nitrogen-atom has only the configuration, and not the 
essential properties of a (pyridine) ring. 

Naphthaquinolines, generally, do not react with diazo-compounds. 
Of the hydrogenated bases examined, py.-tetrahydro-a-naphtha- 
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quinoline, ar.-octohydro-a-naphthaquinoline, ar.-octohydro-8-naphtha- 
quinoline, and ar.-octohydro-#-quinaldine give azo-colours, whilst py.- 
tetrahydro-f-naphthaquinoline, py.-tetrahydro-f£-naphthaquinaldine, 
ac.-octohydro-A-naphthaquinoline, ac.-octohydro-B-naphthaquinaldine, 
and di-8-tetrahydro-a-naphthaquinoline do not. Inspection of the 
formule gives the explanation of these differences, when the con- 
ditions attending the formation of azo-dyes in the benzene and naph- 
thalene series are borne in mind. Thus, for example, with the 


a-compounds :— 


ar.-Octohydro- 
a-naphthaquinoline. 


py.-Tetrahydro- 
a-naphthaquinoline. 


py.-Tetrahydro-z-naphthaquinoline behaves like an alkylated 
a-naphthylamine, and ar.-octohydro-a-naphthaquinoline like an alkyl- 
ated aniline, the azo-group taking up the para-position to the nitrogen 
atom. With the B-compounds— 


cH 
2 CH, 
CHa C * CH, 
BENZENE BENZENE 
CH 
Ole CH, CH, OH, 
Ce, CHa 
py.-Tetrahydro- ar.-Octohydro- ac.-Octohydro- 
8-naphthaquinoline. 8-naphthaquinoline. - §-naphthaquinoline. 


py.-Tetrahydro-8-naphthaquinoline reacts as an alkylated 8-naphthyl- 
amine but cannot form colours since the contiguous @-position is 
occupied ; ar.-octohydro-8-naphthaquinoline behaves like an alkylated 
aniline, and the para-position to the nitrogen-atom being closed, 
forms an ortho-azo-dye, whilst ac.-octohydro-8-naphthaquinoline 
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reacts as an alkylated benzylamine, and does not give azo-dyes but 
diazoamido-derivatives by the action of diazo-compounds. 

Returning to the discussion of naphthalene formule, it is pointed 
out that the Claus formula is based on the supposed asymmetry of the 
naphthalene molecule (Ber., 9, 590, 1606 ; 10, 1303). No valid evidence 
of this asymmetry has been adduced, and as a further argument for the 
symmetry of the molecule, the author shows that 2 : 2'-dihydroxynaph- 
thalene, like 8-naphthol, is readily etherified by digestion with alcohol 
and sulphuric acid on a water-bath. From a consideration of the 
three laws already quoted (v. supra) and the symmetry of the mole- 
cule, the author is led to extend Armstrong’s and v. Baeyer’s concep- 
tion of the benzene molecule (Trans., 1887, 264; Annalen, 245, 128) 
to naphthalene, and to assign to the latter the symbol— 


H CH N 
Naphthalene. Quinoline. 


Such a symbol represents naphthalene as composed of two similar 
carbon-systems, neither of which is identical with, although similar to, 
a benzene ring. The effect of hydrogenation on the molecule, and 
conversion of one of the systems into a ring identical with that of 
benzene, is represented by the graphic equation— 


Hz 
+ 4H = BENZENE 


Hg 


The remainder of the paper is devoted to a discussion of this 
formula, and the extension of the conception to more complex ring- 
compounds, such as anthracene and phenanthrene. W. P. W. 


Characteristics of the Hydrogenation Process. By E. Bam- 
BERGER and F. Lenereip (Ber., 23, 1124—1137).—ar.-Tetrahydro-a- 
naphthol does not give a trace of tetrahydronaphthyl sulphate when 
treated with concentrated sulphuric acid in the cold, of tetrahydro- 
naphthyl ethyl ether when heated with an equal weight of 39 per 
cent. hydrochloric acid and three times its weight of absolute alcohol 
for 7—8 hours at 150°, or of dinaphthyl ether when boiled with 
24 times its weight of dilute sulphuric acid (1: 1), and differs there- 
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fore from a-naphthol in all these reactions. With sodium nitrite and 
concentrated sulphuric acid, it gives a brownish-red colour, which, 
afier the addition of water and caustic soda, becomes yellowish-green, 
whilst it gives no colour reaction either with bleaching powder or 
with ferric chloride, thus resembling 1 : 2 : 3-orthoxylenol. 
ar.-Tetrahydro-8-naphthol is not etherified by heating with concen- 
trated sulphuric acid and absolute alcohol on a water-bath for seven 
hours, and does not form a trace of tetrahydronaphthyl sulphate when 
treated with concentrated sulphuric acid in the cold. 
ar.-Tetrahydro-a-naphthaquinone, CyoHO2, can be prepared from ar.- 
tetrahydro-a-naphthylamine by oxidation with sodiam dichromate 
and dilute sulphuric acid on the lines of Nietzki’s quinone-process, 
the yield amounting to 20 per cent. of the theoretical. It closely 
resembles quiuone in odour, volatility, colour, lustre, solubility, 
crystalline character, &c.; melts at 55°5° (that is, within half a degree 
of orthoxyloquinone), and is reduced to ar.-tetrahydro-a-naphtha- 
quinol by treatment with phenylhydrazine. 
ar.-l'etrahydro-a-naphthaquinol, CyH(OH),, may be obtained by 
digesting ar.-tetrahydro-a-naphthaquinone for 48 hours with sulphur- 
ous acid at the ordinary temperature of the air, boiling the colourless 
aqueous solution for a few minutes, and finally extracting with ether. 
It closely resembles quinol in properties, crystallises in aggregates of 
slender, colourless prisms, sublimes without decomposition in beauti- 
ful needles, melts at 172—172°5°, and is soluble in the ordinary 
organic solvents and in hot water. By careful oxidation with potassium 
dichromate in the cold, it can be converted into the quinhydrone ; 
further oxidation results in the formation of ar.-tetrahydro-a-naphtha- 
quinone. 
ar.-Tetrahydro-a-naphthylamine resembles a-naphthylamine rather 
than aniline in forming an amidoazo- instead of a diazoamido-com- 
pound on treatment with diazo-compounds. ar.-Amidoazotetrahydro- 
a-naphthalene, CoH y,"N2"CjoH oN H2, 1s obtained by the action of amyl 
nitrite (1 mol. prop.) on the tetrahydro-base (2 mol. props.), or by 
diazotising a mixture of the tetrahydro-base (1 mol. prop.) and its 
hydrochloride (1 mol. prop.) with sodium nitrite (1 mol. prop.). It 
crystallises from alcohol in orange-red, lustrous needles, melts at 
141°, and is readily soluble in benzene, chloroform, ether, light 
petroleum and boiling alcohol, insoluble in water. W. P. W. 


Action of Sulphurous Anhydride on Nitroso-compounds. 
By M. Scumipt (J. pr. Chem. [2], 42, 156—157).—Acetone and 
amidosulphonic acid are produced when sulphurous anhydride acts on 
acetoxime, CMe,:NOH, in aqueous solution. 

a-Nitroso-8-naphthol and A-nitroso-2-naphthol both give amido- 
sulphonic acids when sulphurous anhydride is passed into their 
alcoholic solutions or when they are dissolved in sodium hydrogen 
sulphite and the solution decomposed by hydrochloric acid; but 
#-nitroso-2'-naphthol does not give a similar result. 

The amidonaphtholsulphonic acid from a@-nitroso-8-naphthol crys- 
tallises in colourless needles (with $ mol. H,O), which gradually 
become red; it is insoluble in the usual solvents, but dissolves in 
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sodium acetate and hot sodium hydrogen sulphite solutions ; the latter 
solution has a blue fluorescence. The acid is easily oxidised, reduc- 
ing ammoniacal silver solutions. 

The amidosulphonic acid from A-nitroso-a-naphthol crystallises in 
stellate groups of needles (with 14 mols. HO); in properties it re- 
sembles the other acid. A. G. B. 


aa-Dithionaphthol. By L. Grossean (Ber., 23, 2370—2371; 
compare Abstr., 1889, 715) —aa-Dithionaphthol, CyH,(SH)., is 
prepared by treating sodium a2-naphthylenedisulphonate (10 parts) 
with phosphorus pentachloride (14 parts), and pouring the product 
into a mixture of 210 parts of dilute sulphuric acid (1 : 2°5) and 35 
parts of zinc-dust. When the reduction is completed, the insoluble 
portion is separated, washed, dried, and extracted with ether. After 
evaporation of the ether, the residue is purified by distillation, and 
crystallisation from alcohol, from which it is deposited in lustrous 
plates melting at 180—181°, and boiling at 210° under a pressure of 
15 mm. The compound is very sparingly soluble in ether, light 
petroleum, or toluene; the alcoholic solution gives a deep-yellow pre- 
cipitate with lead acetate; in the dry state it is not acted on by air, 
but in alkaline solution it readily oxidises with formation of a white 
powder soluble in aniline; on adding hydrochloric acid, this is preci- 
pitated unchanged, and remains solid at 220°. 

Benzoyldithionaphthol, CyH,(SBz)., is prepared by the action of 
benzoic chloride, and is deposited from alcohol in lustrous crystals 
melting at 152—153°. The acetyl-derivative, CjH.(SAc)2, is obtained 


by means of acetic chloride; it separates from alcohol in colourless 
crystals melting at 110°. J. B. T. 


Thio-derivatives of Aromatic Amines. By O. Kym (Ber., 23, 
2458—2458; compare Abstr., 1889, 51).—Benzvylthio-B-dinaphthyl- 


amine, S<C'4 > NBs, is prepared by heating thio-8-dinaphthyl- 
10 


amine with benzoic anhydride at 210°; the product is treated with 
aqueous sodium hydroxide, and purified by dissolving in benzene; on 
the addition of light petroleum or alcohol to this solution, it crystal- 
lises out in groups of almost colourless needles, melting at 196—197°. 
It dissolves sparingly in alcohol or ether, and is insoluble in light 
petroleum. 


Methylthio-B-dinaphthylamine, S< 6° >NMe, is obtained by 


heating thio-f-dinaphthylamine with methyl iodide and methyl 
alcohol at 150°; after repeated crystallisation from benzene, it is 
deposited in lemon-yellow plates, or slender needles, melting at 
284—285°. It is readily soluble in toluene, but more sparingly 
in benzene and alcohol. With concentrated sulphuric acid, a violet 
colour is gradually produced, which instantaneously changes to deep 
blue on the addition of nitric acid. The same compound is also 
formed on heating sulphur with methyl-f-dinaphthylamine at 240°, 
or by treatment with a benzene solution of sulphur mono- or di- 
chloride at ordinary temperatures. No dithio-derivative could be 
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isolated in these experiments. The methy]l-8-dinaphthylamine em- 
ployed melted constantly at 123—124°, instead of 139—140”, as given 
by Ris (compare Abstr., 1888, 57). 

Ethylthio-B-dinaphthylamine, S<OH>N Et, is prepared from thio- 
B-dinaphthylamine by the action of ethyl iodide, and from ethyl-A- 
dinaphthylamine by the action of sulphur mono- and di-chlorides. It 
crystallises from benzene in small tafts of bright-yellow needles 
melting at 212—213°, and resembles the methyl-derivative in general 
properties. 

Thiophenyl-a-naphthylamine, S< Cy >NE, is obtained on heating 

6 


phenyl-a-naphthylamine with sulphur at 240°; the product is treated 
with benzene, and on recrystallisation from alcohol, it is deposited in 
small, yellow, lustrous plates melting at 137—138°. It gives a deep 
blue colour with concentrated sulphuric acid, which changes to red 
on adding nitric acid. 

By heating crude thiophenyl-a-naphthylamine with recently-reduced, 
finely-divided copper at 280° for three hours, phenyl-a-naphthylcarb- 
azole, bu “SNH, is formed; it crystallises from dilute alcohol in 

o=%4 
small, pale, yellowish-green, lustrous plates, melts at 225°, and is 
readily soluble in glacial acetic acid, benzene, or alcohol, but insoluble 
in light petroleum. 
CH 


Thiophenyl-B-naphihylamine, S<o H, >NH, is prepared from 
6444 


phenyl-f8-naphthylamine and sulphur; it crystallises from dilute 
alcohol in tufts of lustrous, light-yellow needles, melting at 178°, and 
resembling the isomeric compound described above in general 
properties. With concentrated sulphuric acid, it gives a deep-blue 
colour, changing to deep-violet on the addition of nitric acid. No 
carbazole-derivative could be obtained, as the compound may be 
distilled over heated copper without undergoing any change. 


Methylthiophenyl-B-naphthylamine, S< Oo >NMe, is formed by 
e4t4 


the action of methyl iodide on thiophenyl-f-naphthylamine ; it crystal- 
lises from a mixture of benzene and alcohol in groups of pale, 
yellowish-green needles, melting at 132—133°. With concentrated 
sulphuric acid, it gives a deep-blue colour which is not altered by 
nitric acid. J. B. T. 


Cyanamines, a New Group of Dyes. By O. N. Wrrr (Ber., 23, 
2247—2252). The dye called naphthol-violet, which was first prepared 
by the author and Meldola(Trans., 1881, 37) simultaneously, by treating 
nitrosodimethylaniline hydrochloride with £-naphthol, is a mixture of 
several compounds which have, however, one property in common, 
namely, that when viewed by artificial light they appear red. The 
magenta-red dye obtained by Nietzki and Otto (Abstr., 1888, 949) from 
A-naphthol and quinonedichlorimide seems to be homogeneous, and 
has probably the constitution assigned to it by him. 

When .the free bases of these two dyes are warmed, they become 
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insoluble in ether, ard are finally converted into substances of quite 
different appearance ; when redissolved in acids, these new compounds 
both give dyes which have a greenish-blue shade, even when viewed 
by artificial light. Other dyes of the same group as naphthol- 
violet, such as the violet obtained from methyldihydroxynaphthalene, 
show a like behaviour, and the reaction is probably a general one. 
The author gives the name “ cyanamine” to this class of new dyes. 

The cyanamine, C.,H,:N,0., formed from Meldola’s S-naphthol- 
violet is best obtained by heating the freshly-prepared dye with an 
alcoholic solution of calcium hydroxide for 1 to 14 hours. The 
crystalline base is separated by filtration, washed with alcohol and 
water consecutively, then extracted with boiling alcohol, the residue 
dissolved in dilute hydrochloric acid, and the base precipitated from 
the boiling solution by ammonia. It crystallises from chloroform in 
blackish-brown plates, and is insoluble, or almost insoluble, in most 
ordinary solvents except chloroform, its solution being of a reddish- 
violet shade. It dissolves in concentrated acids yielding brownish- 
orange, and in dilute acids yielding blue solutions. The sulphate 
separates from alcohol in shining green scales, the hydrochloride, 
CsH..N,OCI,, in plates or prisms of the same colour ; both compounds 
are readily solubie in water, by which they are partially converted 
into violet basic salts. The base is oxidised by chromic acid to a new 
violet-blue dye, the base of which is orange-red, and dissolves in ether 
yielding a yellow, fluorescent solution. 

The constitution of the cyanamine base is probably expressed by 
the formula— 


41 C;H, 4 


+ 2 
NMe., C,HyN PO yHeN/ \NMe,’OH. 
“a . 


F. 8. K. 

Constitution of Diphenyl- and Phenylnaphthylamine-Blue. 
By A. Hauspérrer (Ber., 23, 1961—1966).—Diphenylamine-blue was 
prepared according to Schoop’s method (Zeit. angew. Chem., 1887, 
215), by heating diphenylamine with oxalic acid at 130—132°, ex- 
tractiug the product with boiling water, heating with alcohol, and 
precipitating with hydrochloric acid. It forms a brownish-red powder, 
which is soluble in hot aniline and nitrobenzene, less so in hot acetone, 
acetic acid, and alcohol. It dissolves in alcoholic potash forming 
a brownish-red solution, from which the colouring matter is reprecip'- 
tated by acids. It also dissolves in sulphuric acid, and is reprecipitated 
by water in blue flocks. After recrystallisation from acetic acid, it 
gave numbers agreeing with the formula CC]l(C,HyNHPh);. In 
support of this formula is the fact that it is readily converted into a 
leuco-base on reduction, which on oxidation with chloranil again forms 
the original colouring matter. Moreover it is identical with the blue 
obtained from pararosaniline, the so-called tripheny] pararosaniline. 

When phenyl-a-naphthylamine and oxalic acid are heated together 
in a similar manner, the corresponding phenyl-a-naphthylamine-blue, 
CClI(C,HyNH-°C,H;) is formed. It is readily soluble in aniline, more 
sparingly in acetone, acetic acid, and alcohol, and separates according 
to the nature of the solvent and the concentration, as a bluish-violet 
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or dark brownish-red powder, and was once obtained from acetone in 
crystals having a bronze lustre. It is also readily converted into a 
leuco-base. 

Carbazole-blue probably has a similar constitution, but it was not 
found possible to obtain this compound sufficiently pure for analysis. 


H. G. C. 


Derivatives of a- and £-Naphthylglycin. By C. A. Biscnorr 
and A. Hauspérrer (Ber., 23, 2003—2009).—As already stated by 
Bischoff and Nastvogel, «-naphthylglycin cannot by simple heating be 
converted into a-dinaphthyl-ay-diketopiperazine, 


CH,°CO 
CO-CH, 


(Abstr., 1889, 1015). The latter may, however, be obtained by heating 
a mixture of a-naphthylglycin and acetic anhydride in molecular 
proportion. It crystallises from a mixture of alcohol and acetic acid 
in lustrous plates melting at 275°, and is identical with the compound 
obtained by Abenius (this vol., p. 269) from chloracetonaphthalide. 
By the action of alkalis, the ring appears to be split, and the acid 
C,oH,-NH-CH,-CO-N(C,.H;)*CH.°COOH formed. 

a-Naphthylimidodiacetic acid, CoHN(CH.COOH),. is obtained by 
heating together a-naphthylglycin, monacetonaphthalide, and chlor- 
acetic acid, and crystallises from benzene with benzene of crystallisa- 
tion, which is given off at 100°. Both the acid containing benzene 
and that dried at 100° melt at 133—133°5°. It is readily soluble in 
alcohol, chloroform, and acetic acid, sparingly in benzene and light 
petroleum. By the action of a-naphthylamine, it is converted into 
the mono- and di-naphthalide meliing at 197—199° and 200—202° re- 
spectively. 

B-Dinaphthyl-ay-diketopiperazine is obtained, unlike the a-compound, 
by simply heating B-naphthylglycin in a current of hydrogen at 220°. 
It forms colourless, very lustrous plates, which only decompose above 
360°, and are insoluble in the ordinary solvents. As with the a-com- 
pound, the ring appears to be split with alkalis. The same piperazine 
may be obtained by dissolving 8-naphthylglycinnaphthalide in amyl 
alcohol, adding first the theoretical quantity of sodium, then the 
corresponding quantity of ethyl chloracetate, and boiling for several 
hours. 

When f-naphthylamine, chloracetic acid, and sodium acetate are 
heated together, the chief product is the extremely stable B-naphthyl- 
amine salt of -naphthylglycin, already described by Jolles (Abstr., 
1889, 1199). If, however, A-naphthylglycin be neutralised with 
sodium carbonate in aqueous solution, and the requisite quantity of 
chloracetic acid, also in aqueous solution, gradually added with constant 
stirring, and the whole heated at 130—150°, B-naphthylimidodiacetic 
acid, CyH,-N(CH,-COOH)., is formed. This separates asa white pre- 
cipitate which decomposes at 182°, and is soluble in alkalis, alcohol, 
and acetone, sparingly in ether and chloroform, and insoluble in benzene 
and light petroleum. H. G. C. 


C,.H.N< >N-C.oH.-, 
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Derivatives of Lapachic Acid. By E. Parernd and G. Minuyni 
(Gazz., 19, 601—623).—Paternd (Abstr., 1883, 210) found that when 
the red solution of an alkaline lapachate is treated with zinc-dust it 
becomes bright yellow, and on precipitation with hydrochloric acid 
yields a compound crystallising in colourless needles, which rapidly 
absorb oxygen and pass into lapachic acid. The authors find that 
even when all the operations are conducted in an atmosphere of 
hydrogen, the compound precipitated by hydrochloric acid, although 
white at first, rapidly darkens; the ethereal solution, moreover, on 
distillation yields a blackish oil, the aqueous extract of which deposits 
on cooling the unstable needles mentioned. The composition of this 
substance was determined by drying the original ethereal sulution 
with calcium chloride, and acetylating it in a current of carbonic 
anhydride. The product is the triacetyl-derivative of a trihydroxy- 
amylenenaphthalene, C,;H,,(OAc);; it erystallises from alcohol in 
long, colourless prisms, which melt at 139°, and are insoluble in 
water. It slowly dissolves in a dilute solution of potash, and hydro- 
chloric acid reprecipitates lapachic acid from the solution. 

Diacetylhydroisolapachone and Isolapachone.—When lapachic acid 
is heated with excess of sodium acetate and acetic anhydride, the 
diacetyl-derivative of an unstable quinol, C,;H,,O(OAc),, crystallises 
out in needles melting at 131—132°; on carefully hydrolysing this 
substance in a reducing atmosphere, and dissolving the product in 
ether, a colourless solution is obtained which rapidly oxidises on 
desiccation, and is converted into a quinone isomeric with lapachic 
acid and lapachone. The authors term this substance isolapachone. 
It crystallises in orange needles melting at 140—141°, and it may be 
reconverted into the preceding diacetyl-derivative by reduction and 
acetylation. 

Diacetylhydrolapachone.—When an alcoholic solution of lapachone 
is reduced with an equal weight of sodium, and the precipitate formed 
by hydrochloric acid taken up with ether in a reducing atmosphere, 
the solution leaves on distillation a black oil which partly resinifies 
on standing ; if the solution is directly acetylated, a diacetyl-derivative, 
C,sH,(OAc)., is formed, which crystallises from alcohol in colourless 
cubes, melts at 161°, and is slightly soluble in cold alcohol, ether, &c. 

Lapachic acid does not yield an oxime or hydrazone when treated 
by ordinary methods; an oxime, C,sH,,O.,NOH, crystallising in 
greenish-yellow prisms may, however, be obtained by treating a cold 
alcoholic solution of lapachic acid with twice its weight of hydroxyl- 
amine hydrochloride and an equivalent quantity of sodium carbonate, 
the mixture being allowed to remain for three or four days. The 
hydrazone, C,\sHyO.:N,PhH, may be obtained by dissolving the acid 
directly in phenylhydrazine, heating to 120°, and allowing it to 
remain for a few days. It crystallises from alcohol in tufts of brick- 
red needles which melt at 108—109°, and are only slightly soluble in 
ordinary solvents. 

Lapachone readily forms a monoxime, which crystallises from 
alcohol in silky, orange-yellow, pointed prisms, and melts at 
168:°5—169°5°. The benzoyl-derivative, C,sHyO:NOBz, forms golden- 
yellow plates, melting at 180—181°. On reducing the oxime with 
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tin and hydrochloric acid, the solution successively acquires a brown 
and a deep-violet colour, and contains lapachone together with a 
substance crystallising in yellow needles and melting at about 110°. 
The hydrazone forms orange-yellow needles, which melt at 188—189° 
and dissolve sparingly in alcohol, ether, or acetic acid, and moderately 
in benzene. On reducing an acetic acid solution with sodium 
amalgam, a blood-red solution is obtained, but no definite compound 
could be isolated. 

The substance obtained by Paterné in red crystals (blue by trans- 
mitted light) by treating lapachone with acetic anhydride and sodium 
acetate, has the composition C,,H,,0,, and is probably an anhydride of 
Japachone or of one of its isomerides ; it is a very stable compound, and 
is generally resinified by the reagents which have any action on it. 
‘The constitution of the above compounds is discussed at some length ; 
the authors consider that lapachic acid, lapachone, and isolapachone 
are probably derivatives of «-naphthaquinone, and have respectively 
the structure represented by the formule I, IJ, III. 


| 4 NA 
CO Oa. 
—Wysr wen 
oO O 
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Determinations of the molecular weights of nearly all the sub- 
stances described were made by Raoult’s method. S. B. A. A. 


f£-Dinaphthylcarbamide Chloride and -Tetranaphthylcarb- 
amide. By B. Kiun and N. Lanpau (Ber., 23, 2161—2162).—A 
reply to Kym (this vol., p. 993), in which the authors give details of 
their experiments on the interaction of carbonyl chloride and 
8-dinaphthylamine in benzene-toluene solution at the ordinary tem- 
perature (compare Kym, this vol., p. 633, and Kiihn and Landau, 
this vol., p. 634). 

8-Tetranaphthylearbamide melts at 287—288°, not at 167—169°, 
as previously stated. F. 8. K. 


Dinaphthyl Sulphides and Dinaphthylsulphones. By F. 
Krarrt (Ber., 23, 2364—2369; compare Abstr., 1889, 715).— 
8f-Dinaphthylsulphone, (CyH;).SO,, is prepared by oxidising 
Af-dinaphthyl sulphide (m. p. 151°) witha mixture of glacial acetic 
acid and potassium dichromate dissolved in dilute sulphuric acid ; it is 
identical with the compound obtained by Stenhouse and Groves from 
naphthalene and sulphuric acid (compare this journal, 1876, ii, 517). 
It may be distilled under reduced pressure without undergoing de- 
composition. aa-Dinaphthyl sulphoxide, (CywH:),50, is formed by 
gently warming aa-dinaphthyl sulphide (3 parts), dissolved in 
glacial acetic acid (250 parts), with a solution of potassium dichro- 
mate (3 parts) in dilute (1: 3) sulphuric acid (20 parts) and glacial 
acetic acid (100 parts) ; it is deposited from alcohol in white crystals, 
melting at 164°5°, and is probably identical with the sulphoxide 
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(m. p. 162°) obtained by Ekstrand from naphthylene dinaphthyl 
sulphoxide (compare Abstr., 1885, 170), and also with the “sul- 
phone” (m. p. 166°) prepared by Leiikart from aa-dinaphthyl 
sulphide (compare Abstr., this vol., p. 603). aa-Dinaphthyl- 
sulphone, (C\H;).SO., is formed by oxidation of the corresponding 
sulphide (1 part) dissolved in glacial acetic acid (100 parts), with 
potassium dichromate (3 parts), dilute (1:3) sulphuric acid (15 
parts), and glacial acetic acid (20 parts); it crystallises from alcohol, 
and melts at 187°. «8-Dinaphthyl sulphide, (C\H;),S, is obtained 
by heating an intimate mixture of equivalent parts of a-bromo- 
naphthalene and the lead salt of 8-naphthyl hydrogen sulphide at 
200—240° for about six hours; the product is treated with carbon 
bisulphide after purification; it crystallises from dilute alcohol in 
lustrous plates which melt at 60—61°, and boil at 290—291° under 
pressure of 15 mm. 4 f-Dinaphthylsulphone, (CijH;),SO,, is pre- 
pared by the oxidation of the sulphide; it melts at 122°5—123°, and 
is identical with the ‘“a-sulphone” obtained by Stenhouse and 
Groves (loc. cit.). J. B. T. 


Chrysene. By E. Bimpercer and C. Bureporr (Ber., 23, 24383-— 
2446; compare Abstr., 1885, 1069).—The close analogy which has 
been shown to exist between the derivatives of phenanthraquinone 
and chrysoquinone has led the authors to endeavour to prepare the 
two unknown acids in the chrysene series, corresponding with di- 
phenic acid, and phenylbenzoic acid respectively. The diphenic acid 
analogue could not be obtained, as the oxidising agents employed 
invariably attacked the naphthalene nucleus as well as the carbonyl- 
group. Chrysoquinone is prepared by boiling chrysene (50 grams) 
with glacial acetic acid (1 kilo.) and gradually adding chromic 
anhydride (100 grams) dissolved in glacial acetic acid (1 kilo.); the 
operation should last 8—10 hours; the yield is 96—97 per cent. of the 
theory. Potassium permanganate acts more readily on chrysene, 
phthalic acid being the sole product. On distilling chrysoquinone 
over soda-lime, a complicated mixture was obtained, from which no 
definite compound, except chrysene, could be isolated. This result is 
opposed to the observations of Graebe, and of E. Schmidt, who pre- 
pared phenylnaphthalene (m. p. 1U4—105°) in this manner. The 


preparation of chrysoketone, oe >CO, has already been described 
6 


10 
(loc. cit.) ; it melts at 132°5°, not at 130° as stated, and crystallises 
from alcohol, on the addition of water, in thin, lustrous, golden 
needles ; by fusion and subsequent cooling, thick, orange-red prisms 
are obtained ; both forms belong to the rhombic system, the difference 
in appearance is due to pleichroism. 

On heating chrysoquinone with 10 parts of potassium hydroxide 
at 225-—230° for an hour, an acid is formed, crystallising from 
benzene in silvery-white, lustrous plates which melt at 186°5°; it 
readily cissolves in all the ordinary solvents except water, and is 
not acted on by dilute sulphuric acid at 200°. It yields chrysoketone 
by treatment with concentrated sulphuric acid. This compound, 
which the authors call chrysenic acid, is either naphthylbenzoic 
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acid, C,H,C,H,~COOH, or phenylnaphthoie acid, C,H,Ph-COOH ; 
it is also obtained by the fusion of chrysoketone with potassium 
hydroxide. All attempts to prepare the corresponding hydrocarbon 
were unsuccessful. The barium salt, C;,H..0,Ba + H,0, crystallise, 
in stellate ciusters of silvery, lustrous needles. 

A second acid, isochrysenie acid, is formed by boiling chrysoketone 
with alcoholic potash for 8—10 hours, it is very soluble and extremely 
difficult to purify; on distillation with calcium hydroxide, it yields a 
hydrocarbon which crystallises from alcohol in lustrous, silvery-white 
plates melting at 181°5°. 

Nitrochrysene may be readily prepared by warming a mixture of 
finely-divided chrysene (10 grams) with 10 parts ot glacial acetic acid, 
and nitric acid (4°5 grams) of sp. gr. 1°415, for several hours on the 
water-bath. Amidochrysene, C\.H,,N Hy, is obtained by the action of tin 
and hydrochloric acid on a boiling glacial acetic acid solution of nitro- 
chrysene ; it is precipitated by alkalis from its salts as a white, crystal- 
line powder melting at 199°. It quickly becomes coloured on exposure 
to air, and its solutions exhibit an intense blue-violet fluorescence. <A 
dark-red dye is formed by the action of diazobenzenesulphonic acid on 
amidochrysene. The platinochloride is a yellow, crystalline substance. 
The sulphate and hydrochloride are very sparingly soluble. — 

J. B. T. 

Camphene Glycol and Tetrahydric Alcohol from Limonene. 
By G. Wacyer (Ber., 23, 2307—2318).—It is first stated that a sub- 
stance containing an ethylene linking loses this when oxidised with 
ulkaline permanganate and adds on two hydroxyls, and this principle 
is then used to determine the existence of ethylene bonds in certain 
terpenes, 

Camphene contains one ethylene linking, for it takes up two 
hydroxyl-groups and forms a glycol. A solution of camphene in the 
smallest possible quantity of benzene was poured into a large quantity 
of 1 per cent. permanganate solution and shaken until the pink colour 
disappeared. ‘lhe mixture was then allowed to remain, and the clear 
alkaline liquid finally drawn off from the brown precipitate in a 
current of carbonic anhydride, and the residue washed with water. 
This was twice repeated. The alkaline solutions were saturated with 
carbonic anhydride and repeatedly extracted with benzene. The 
benzene was evaporated, the residne saturated with potash and ex- 
tracted with ether, the ether extract evaporated, and the residue re- 
crystallised from benzene. It was camphene glycol, CyHis(OH)2, and 
formed prismatic needles of the monoclinic system, which sublime 
above 100° and melt, seemingly with slight decomposition, at 192°. 
It dissolves easily in ether, alcohol, carbon bisulphide, and chloroform, 
less easily in benzene. With acetic anhydride, it yields only a small 
quantity of a diacetyl-derivative, secondary reactions apparently 
taking place. It readily loses water, especially when heated with 
dilute hydrochloric acid ; a solid substance, apparently isomeric with 
camphor, C,oH,.O, distils over with water, and when allowed to re- 
main liquefies and becomes acid. It smells like camphor, but has 
marked aldehydic properties, reducing silver nitrate, &c. Its con- 


stitution is at present undetermined. 
VOL. LYIII. 4t 
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Limonene contains two ethylene linkings, for it takes up four 
hydroxyl-groups. A 1 per cent. permanganate solution was run 
slowly into a mixture of carvene and water, the mixture being con- 
tinually shaken, and finally allowed to remain. The solution was 
filtered, the filtrate extracted with benzene, and distilled with water 
after the addition of some magnesium sulphate to prevent decomposi- 
tion. The residue was concentrated and extracted with ether. A 
substance was thus obtained which, after recrystallisation from 
benzene, formed fine, brilliant, interwoven needles melting at 
191‘5—192°. It is limonetrol, a tetrahydric glycol, Cy~Hi(OH),. It 
dissolves easily in water, and has a faintly sweet taste. 

The paper contains some general remarks on the oxidation of 
saturated and unsaturated compounds, and attention is called to the 
fact that benzene-derivatives, when oxidised, behave like saturated, 
and not like unsaturated, fatty derivatives. C. F. B. 


Terpenes and Ethereal Oils. By O. Wattacn (Annalen, 258, 
319—339; compare this vol., p. 169).—Further experiments have 
shown that cineolic acid (Abstr., 1888, 1205) has the composition 
CyHO; previously assigned to it. The methyl salt, CcH,~O(COOMe),, 
melts at 31°. The anhydride, C\oH,,O,, is obtained when the acid is 
warmed with acetic anhydride; this crystallises from a mixture of 
benzene and light petroleum in long needles, melts at 77—78°, and 
boils at 157° under a pressure of 12—13 mm.; it is very soluble in 
chloroform and benzene, and is reconverted into the acid by boiling 
water. 

When cineolic acid is subjected to dry distillation, it is decomposed 
into carbonic anhydride, water, a monocarboxylic acid of the compo- 
sition C,H,.O;, and a neutral liquid; cineolic anhydride under the 
same conditions is decomposed quantitatively into carbonic oxide, 
carbonic anhydride, and the same neutral compound as that obtained 
from the acid. The neutral compound is separated from small quan- 
tities of anhydride by distillation with steam; it boils at 173—174° 
and has the molecular formula C,H,,O, as was proved by analysis and 
by a vapour density determination. It has a penetrating odour very 
like that of amyl acetate, its sp. gr. is 0°8530 at 20°, and its refractive 
power is mp = 1°44003. It combines readily with bromine and with 
halogen acids, and is decomposed by potassium permanganate in the 
cold, yielding carbonic anhydride and an unstable acid, but it does not 
decolorise a sulphurous acid solution of magenta; it combines with 
phenylhydrazine yielding an oil, and it forms a crystalline compound 
with sodium hydrogen sulphite. Its molecular refraction is 38°93, 
calculated for the formula C,H,,O, from the data given above; em- 
ploying Conrady’s values, the molecular refraction of C,H,,O”’|~ 
38°72, whereas that of C,H,,O'|~ = 37°9 and of C,H,,O'|= = 39°65. 

Metahydroaylene, CsH,2, is obtained, together with a liquid boiling 
at 280—285°, which seems to be a polymeride thereof, when the com- 
pound of the composition C,H,,O is heated with zine chloride at 
90—95°; it isa liquid of sp. gr. 0°8275 at 20°, boils at 132—134°, 
and has an odour of xylene; its refractive power is mp = 1°4675. It 
resembles the terpenes in many respects, and like them combines 
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readily with halogens and halogen acids; on oxidation with dilute 
nitric acid and potassium permanganate consecutively, it yields an 
acid which seems to be isophthalic acid. When carefully treated 
with ice-cold concentrated nitric acid, it yields nitrometaxylene, which 
was identified by converting it into metaxylidine; diacetylmeta- 
xylidine, C;H;Me.*N Aco, separates from light petroleum in well-defined 
crystals, melts at 60°, and is readily soluble in benzene. Meta- 
hydroxylene can also be converted into dinitrometaxylene (m. p. 
90—91°) and trinitrometaxylene (m. p. 180—182°) by treating it 
with a mixture of concentrated sulphuric acid and nitric acid, first in 
the cold and then at 100°; the dinitro-compound was identified by 
reducing it to nitroxylidine (m. p. 123°) and converting the latter 
into its acetyl-derivative (m. p. 115—116°). 

The formation of metaxylene from cineole in the manner described 
above might be considered as evidence in favour of the view that 
cineole, and the terpenes generally, contain two side-chains in the 
meta-position, especially as metaxylene has been previously obtained 
from pinene by Tilden (Trans., 1884, 416). The following arguments 
show, however, that this is not the case, and that the above series of 
reactions can be best explained by assuming that cineole has the con- 

TON 
stitution sas a 
\CH,CH; 
cepted by Briihl. For, granting that cineole has this constitution and 
that its oxidation to cineolic acid is a reaction analogous to that 
which is generally assumed to take place in the formation of 
camphoric acid from camphor, the constitution of cineolic acid may 
be ted by the formula  sngpenchly acre S 
represen y the form GH,-CMe(COOH)7 
would explain the formation of an anhydride and the conversion of 
cineolic acid into a monocarboxylic acid with evolution of carbonic 
CHyC Pr*-CO 
anhydride. An anhydride of the constitution | 0 »o 
CH,°CMe-CO 
might be decomposed into carbonic oxide, carbonic anhydride, and 
tabl d of the constitution ("9 "So, which might 
an unstable compound of the constitutio GH,-CMe 7 , which mig 
then undergo an intramolecular change, analogous to that which is 
supposed to take place in the formation of a pinacoline, and be con- 
verted into a ketone of the constitution CHPr®:CH-CH,COMe. A 
ketone of this nature would probably have the properties possessed 
by the compound C,H,,O, and it might be easily converted into 
metahydroxylene by the elimination of 1 mol. H,O. The synthesis 
of the compound C,H,,O from a ketone of the above constitution will 
be attempted. F. S. K. 


CPr* assigned to it by Richter and ac- 


O; this view 


Pinene. By O. Watiacn (Annalen, 258, 343—347).—It has 
been previously shown (Abstr., 1889, 1069) that pinene nitroso- 


chloride is decomposed by aniline in accordance with the equation 
4¢2 


1316 ABSTRAOTS OF CHEMICAL PAPERS. 


CyoHiNOC1 + 2C,H,;-NH, os H,0 + HCl + N.Ph-C,Hy NH, + 
CyHy.. The hydrocarbon obtained in this way has now been found 
to be chemically pure, inactive pinene; it boils at 155—156°, its 
sp. gr. is 0°858 at 20°, and its refractive power np = 1°46553 at 21°. 
lt remaius inactive even when treated with hydrogen chloride, a fact 
which is more noteworthy since the inactive pinene obtained in other 
ways hecomes levorotatory under these conditions (compare Abstr., 
1889, 1071) and probably consists, therefore, of equal parts of dextro- 
and levo-pinene. Inactive pinene -combines readily with nitrosyl 
chloride yielding the same products as the active modifications, 
namely, a crystalline nitrosochloride and pinole (compare Wallach 
and Otto, this vol., p. 169). 

A liquid base of the composition C,H,;-NH, is obtained when 
nitrosopinene is treated with zinc and glacial acetic acid or with 
a mixture of hydriodic acid and glacial acetic acid; it boils at 
207—208° (at 98—99° under a pressure of 22 to 23 mm.) and has 
an odour recalling that of borneol. The hydrochloride melts at 
221—222°, and the benzoy]-derivative at 116°; the sulphate crys- 
tallises well. The investigation of this base is being continued. 


F. 8S. K. 


So-called Massoyene. By O. Wattacu (Annalen, 258, 340— 
343).—The author has examined asample of massoy-bark oil obtained 
from the same source as the oil investigated by Woy (this vol., p. 638) ; 
he finds that Woy’s “‘ massoyene ” is not a new terpene but a mixture 
of various compounds, from which he isolated pinene. F, S. K. 


Constituents of the Bark of Nerium oleander. By E. 
Preszczek (Arch, Pharm., 228, 352—361).—By treating the bark 
with light petroleum, a liquid fat and a wax-like crystalline com- 
pound were extracted, which will be described later. The bark 
was then extracted with alcohol, the solution distilled to remove most 
of the alcohol, and filtered to remove a remnant of fat and a caou- 
tchouc-like deposit. After several days, nodular aggregates of almost 
colourless, microscopic crystals formed. On recrystallisation from 
dilute alcohol, the substance was obtained as an almost colourless, 
soft, crysta!line mass, insoluble in water, light petroleum, ether, and 
chloroform, easily soluble in alcohol. On warming with dilute hydro- 
chloric acid, it gives the glucose reaction with copper solution, so that 
it isa glucoside. The alcoholic solution is not precipitated by tannin, 
platinic chloride, mercuric chloride, iodised potassium iodide, 
Nessler’s reagent, lead acetate, or ammonia. It melts at 171°, then 
decomposes with separation of carbon, and burns with a smoky flame. 
It dissolves in concentrated sulphuric acid to a reddish-brown solu- 
tion, not essentially changed by bromine vapour. Rosaginin is pro- 
posed as the name of the compound. It is exceedingly poisonous, 
resembling strychnine in its action. The mother liqnor from the 
rosaginin contained neriin, a glucoside identical with the compound 
obtained by Schmiedeberg from the leaves of the same plant. 

Small quantities of a volatile oil of disagreeable odour and a 
crystalline, fluorescent compound were also obtuined. J. T, 


ORGANIC OHEMISTRY. 1317 


Myrrh. By O. Kénter (Arch. Pharm., 228, 291—313).—The 
raw material consists of gum, resin, and an ethereal oil. The portion 
soluble in water, but insoluble in alcohol, amounting to 57 to 59 per 
cent. of the whole, is a gum of the carbohydrate formula, C;HOs, as 
shown by analysis and the formation of levulinic acid when heated 
with hydrochloric acid. The part soluble in alcohol is a mixture of 
several resins, the greater portion of which is a soft resin, C..H,,0,, 
containing three displaceable hydroxyl-groups, and is soluble in ether. 
There are also present two bibasic acids, C,;H,.O, and C.,HsO, respec- 
tively. The ethereal oil, 7 to 8 per cent. of the whole, was found to 
consist mainly of the compound CyH,O. By doubling the formula of 
one of the acids, the three resinous constituents are seen to have each 
26 atoms of carbon in their molecule, and the chief difference between 
them is probably due to oxidation. J. TF. 


Damascenine from Nigella damascena, L. By A Scunerper 
(J. Pharm. [5], 22, 58—61; from Pharm. Centralhalle, 21, 173).— 
The crushed seeds of this plant are extracted with benzene, this is 
agitated with dilute hydrochloric acid, and the alkaloid is precipitated 
by excess of sodium hydroxide and filtered off. A further crop is 
obtained by treating the filtrate with chloroform, extracting this with 
dilute hydrochloric acid, and precipitating with sodium hydroxide. 
The product is purified by dissolving it in absolute alcohol and evapo- 
rating over sulphuric acid in a vacuum, when a thick, brownish- 
yellow, fluorescent liquid is left which gives large crystals of an alka- 
luid, damascenine, when placed in a freezing mixture. These crystals are 
dried between blotting-paper in the cold, as the heat of the hand melts 
them. The yield is about 01 per cent. Nigella sativa and N. arvensi« 
do not appear to contain the alkaloid. The crystals are slightly 
yellow, with a bluish fluorescence and a narcotic odour ; their reaction 
is alkaline; they melt at 27° and recrystallise on cooling. The fused 
compound forms a yellowish, feebly fluorescent oil of sp. gr. 1°01, and 
gives a greasy stain on paper which disappears on heating. It 
boils at 168°, but emits vapours at the ordinary temperature. The 
alkaloid is insoluble in cold water, slightly soluble in hot water, 
easily soluble in alcohol, chloroform, methyl alcohol, carbon bisulphide, 
benzene, light petroleum, and in the fatty oils. All these solutions 
have a blue fluorescence, which, in the case of benzene, is perceptible 
with 1: 200,000. Damascenine dissolves readily in dilute acids. 
These solutions, which are not fluorescent, yield amorphous precipi- 
tates with the ordinary reagents of the alkaloids. A characteristic 
reaction is the beautiful reddish-violet colour produced by long 
contact of the alkaloid with excess of concentrated nitric acid. 
Damascenine hydrochloride is obtained by adding concentrated hydro- 
chloric acid to a solution of the alkaloid in absolute alcohol, and then 
adding ether until the precipitate formed just ceases to dissolve on 
shaking. On standing, the salt crystallises out. The crystals melt at 
121°. The nitrate and sulphate are prepared in a similar manner. 
Analysis of the alkaloid points to the formula C.,H,;NOg. J. T. 
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Ferrocyanides of the Alkaloids. By H. Brcxurrs (Arch. 
Pharm., 228, 347—352).—According as the decomposition of the 
alkaloid salts by potassium ferrocyanide takes place in neutral or 
acid aqueous solutions, the resulting alkaloid ferrocyanide is normal 
or acid. The acid ferrocyanides are prepared by dissolving the 
alkaloid in concentrated hydrochloric acid, and adding the least 
possible excess of a concentrated aqueous solution of potassium ferro- 
cyanide ; the resulting precipitate is washed and dried. The following 
acid ferrocyanides were produced. Atropine salt, C,,H.;NO3,HyFeCeNe; 
amorphous powder, soluble in water and pot:ssium ferrocyanide solu- 
tion, insoluble in alcohol and ether. Quinine salt, CoH.,N,O2.,H,FeC,N,; 
greenish, amorphous powder, soluble in much water and in potassium 
ferrocyanide solution, insuluble in alcohol, ether, and chloroform. 
Quinidine salt; yellowish-white, crystalline powder, sparingly soluble 
in water, insoluble in chloroform, alcohol, and ether. Cinchonine salt ; 
orange-yellow, crystalline powder, sparingly soluble in water, insoluble 
in alcohol, ether, and chloroform. Cinchonidine salt; reddish-yellow, 
crystalline powder, sparingly soluble in water. Cocaine salt, 


(Ci;H.:NO,)2, H,FeC,N,; 


white, amorphous powder, easily soluble in excess of potassium ferro- 
cyanide solution, sparingly soluble in water, insoluble in alcohol and 
ether. Cpniine salt; amorphous, white powder. Hydrastine salt; 
white, amorphous, sparingly soluble powder. Morphine salt; white, 
crystalline powder, easily soluble in water; becomes pale-blue in the 
air. Narceine salt; bluish-white, crystalline powder, somewhat spar- 
ingly soluble in water. Narcotine salt; bluish-white, crystalline, 
voluminous powder, easily soluble in water. Pilocarpine salt; white, 
crystalline powder, easily soluble in water. Sparteine salt; white, 
crystalline powder, easily soluble in water. Strychnine salt; white, 
crystalline powder with a bluish shade, insoluble in cold water 
and alcohol, decomposed by hot water with separation of hydrogen 
ferrocyanide. Brucine salt; white, microscopic, prismatic crystals 
which quickly turn blue in the air; dilute solutions gradually deposit 
large, white prisms. ‘3 


Reduction-products of Quinoline. By E. Bamsercer and F. 
Leneretp (Ber., 23, 1138—1158).—When tetrahydroquinoline hydro- 
chloride (3 grams) is heated with hydriodic acid (sp. gr. = 1-9) 
(16 grams) and red phosphorus (1°75 grams) at 230° for 3—4 hours, 
a product is obtained consisting of 55 per cent. of decahydroquinoline 
and 8 per cent. of hexahydroquinoline, together with about 0°25 per 
cent. of a hydrocarbon, possibly propylhexamethylene, and a third 
base which has not yet been examined and is not volatile with steam. 
To separate it into its constituents, the product is rendered alkaline 
and submitted to steam distillation until the distillate comes over 
neutral and gives no colour with potassium dichromate or ferric 
chloride in acid solution. The distillate is acidified with hydrochloric 
acid, extracted with ether to remove the insoluble hydrocarbon, 
evaporated to a small bulk, rendered alkaline, and the separated bases 
dissolved in ether. The ethereal solution, on evaporation, leaves an 
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oil from which the decahydro-base is separated by extraction with 
very weak acetic acid, the hexahydro-base remaining undissolved. 
Decahydroquinoline, CsNHy, is best purified by distillation under 
the ordinary pressure. It crystallises from water or light petroleum 
in thin, colourless prisms, melts at 48°:2—48°5°, boils at 204° (therm. 
in vapour) under 714 mm. pressure, has a very intense basic odour 
extremely like that of coniine, aud readily absorbs carbonic anhydride 
from the air. It is very volatile even with ether vapour, sublimes at 
the ordinary temperature in lustrous aggregates of needles, is not 
only very soluble in the ordinary organic solvents, but also in water, 
dissulves sparingly in alkalis, gives no colour reactions with potassium 
dichromate, ferric chloride, or diazo-compounds, and in physiological 
action resembles piperidine. Its aqueous solution has a strong 
alkaline reaction. The salts, which are anhydrous, crystallise well, 
and for the most part are readily soluble in water forming neutral 
solutions. The hydrochloride, C,NHy,HCl, crystallises in small, 
colourless, lustrous, rhombic tables, melts at 275°-5—276°, and is very 
soluble in alcohol and water ; the awrochloride, C,NH,;,HAuCk, forns 
small, golden-yellow needles, melts at 96°, and is soluble in alcohol 
and chloroform, sparingly soluble in cold water, and insoluble in 
benzene and light petroleum; the platinochloride, (C,N Hy;).,H,PtCl,, 
crystallises in lustrous, orange-red, thick prisms, melts at 207—207°5° 
with decomposition, and is readily soluble in water, insoluble in 
alcohol, chloroform, benzene, &c.; the hydriodide, C,NH,,,HI, forms 
long, silky needles, melts at 253°, and is somewhat less soluble in 
water than the hydrochloride; the hydrogen sulphate crystallises in 
very soluble, flat needles, and the picrate in yellow needles. The 
acetyl-derivative, C,NH Ac, is a colourless, viscid oil, dissolves 
readily in the ordinary solvents, including water, and does not com- 
bine with bromine; the benzoyl-derivative, CyNH,.Bz, crystallises in 
lustrous, white needles, melts at 44°, and is readily soluble in the 
ordinary organic solvents, sparingly soluble in water. The nitros- 
amine, CyN HNO, is a yellow, viscid liquid which dissolves readily 
in concentrated acids and the ordinary organic solvents, sparmgly in 
water, gives a grass-green colour when mixed with phenol and sulph- 
uric acid and subsequently treated with alkali, and regenerates the 
base when hydrogen chloride is passed into its ethereal solution. The 
diazoamido-compound, C,N H,.°N."Ph, crystallises from ether in flat, 
lustrous tables resembling crystals of alloxan, from alcohol in stellate 
groups of silver-white needles, melts at 78°6°, dissolves readily in the 
ordinary organic solvents, and yields phenol and decahydroquinoline 
with the evolution of nitrogen when warmed with mineralacids. The 
phenylthiocarbamide, CsNH\—*CS:NHPh, crystallises from chloroform 
in beautiful, rhombic tables, melts at 134°5°, and is readily soluble in 
chloroform, alcohol, and benzene, sparingly soluble in ether, and 
almost insoluble in water and light petroleum; the phenylcurbamide, 
CyNH,°CO-NHPh, crystailises from alcohol in lustrous, silvery 
needles, melts at 148°, and in solubility resembles the thio-compound. 
Tne decahydroquinolyldithiocarbamate, CsNH °CS‘SH,C,NHi;, forms 
lustrous, white, flat needles, melts at 120°, dissolves readily in alcohoi, 
chloroform, benzene, and hot water, sparingly in ether and cold 
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water, is not decomposed by prolonged boiling with alcohol, and 
yields the thiuramsulphide, C)NH°CS-S,SC-C,N Hy, on treatment in 
alcoholic solution with iodine. 

Hexahydroquinoline, C>NH,3, is a colourless, viscid liquid, boiling 
at 226° under 720 mm. pressure. It has a neutral reaction, resembles 
quinoline in odour, is readily soluble in the ordinary organic solvents, 
sparingly soluble in water, gives brown flocks when treated with 
potassium dichromate or ferric chloride in acid solution, and is con- 
verted into a bright-red azo-dye by the action of diazobenzene- 
sulphonic acid. In physiological action it resembles quinoline more 
closely than decahydroquinoline. The hydrochloride, CyNH,3,HCl, 
forms white, silky needles, melts at 170°, and is readily soluble in 
alcohol and water, sparingly soluble in hydrochloric acid; the hydro- 
bromide crystallises in long, silky needles. 

The hydrocarbon fermed in the reduction of tetrahydroquinoline, 
and provisionally regarded as propylhexamethylene, is a colourless, 
mobile liquid of pleasant aromatic odour, boiling at 146—148° (therm. 
in vapour) urder 720 mm. pressure. W. P. W. 


Bromo-derivatives of Quinoline. By A. Ciaus and A. WELTER 
(J. pr. Chem. [2], 42, 233—247 ; see also this vol., p. 173).—1 : 4’-Di- 
bromoquinoline.—To prepare this compound, 1-bromoquinoline is con- 
verted by Claus and Tornier’s method (Abstr., 1888, 163) into the 
additive compound, C,NH,Br,HBr,Br,, a red, crystalline mass which 
melts at 70° with decomposition. On heating this compound in a 
retort at 200° for 4—6 hours, a mixture of hydrobromides and free 
bromoquinolines sublimes, which is treated with soda and distilled in 
« current of steam, and the 1 : 4'-dibromoquinoline separated from the 
solution of the distillate in hydrochloric acid by fractional precipitation 
with water. On recrystallisation from alcohol, it forms silky needles 
which melt at 101—-102° (uncorr.), and are readily soluble in ether, 
alcohol, and chloroform. 

1 : 4’-Dibromoquinoline may also be obtained from 1-nitroquinoline 
by acting on it with bromine in hydrobromic acid solution, and 
heating the additive product in a retort at 200°. Its hydrochloride, 
C,NH,Br,.HCl, forms large, well-developed prisms which melt at 
141—142°, are not stable in the air, and are decomposed by alcohol 
and water. The sulphate melts at 206°, the chromate at 158° with 
decomposition, whilst the platinochloride remains unaltered at 280°, 
but blackens at a higher temperature. 

Nitro-1 : 4'-dibromequinoline, CyNH,Br,NO,, is obtained by the 
action of a mixture of sulphuric and nitric acids on the foregoing 

ompound. It is very sparingly soluble in alcohol, readily in ether, 
chloroform, and concentrated mineral acids, crystallising out unaltered 
from the latter. Its platinochloride forms short, six-sided prisms. On 
reduction, it yields amido-1 : 4'-dibromoquinoline, CN H,Br.N H,, which 
erystallises in small, colourless needles melting about 170°, readily 
soluble in alcohol, ether, chloroform, and even in hot water. It 
assumes an intense red coloration when acted on by hydrogen 
chloride. The hydrochloride crystallises in long, red needles melting 
at 214—215°, and the platinochloride in beautiful, yellow needles. 
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1:4: 4'-Tribromoquinoline, C,NH,Br;.—This compound, which was 
formerly described as y-tribromoquinoline, is the most frequent pro- 
duct of the further bromination of quinoline. Its constitution has 
been ascertained by its synthetical formation, the manner of which 
will be described in a later paper. It is best prepared by heating 
4'-bromoquinoline with bromine and water at 130—15U°, substitution- 
products being thus almost exclusively formed. To isolate the 
1: 4: 4'-tribromoquinoline, the product is distilled in a current of 
steam, and the different distillates fractionally precipitated from their 
hydrochloric acid solution by water; the higher brominated products 
first separating, and then the tribromo-compound. On recrystallisa- 
tion from alcohol, it melts constantly at 167° (uncorr.), and is readily 
soluble in ether and chloroform, and in concentrated acids. If it be 
dissolved in concentrated nitric acid, reprecipitated by water, and 
again recrystallised from alcohol, it forms long, silky needles melting 
at 169—170°. It volatilises with difficulty in a current of steam, 
sublimes without decomposition, and is not acted on by methyl iodide 
at 140°. Its hydrochloride forms silvery scales which are decomposed 
by water, alcohol, and dilute acids. The platinochloride has also been 
prepared. On oxidation, the base is completely converted into bromine, 
carbonic anhydride, nitrogen, and water; it is unaltered by dilute 
boiling aqueous potash. Alcoholic potash and concentrated aqueous 
potash at 230—250° attack it, the bromine being apparently displaced 
by hydroxyl. 

By the action of a mixture of sulphuric and fuming nitric acids, 
preferably at 100°, it yields a mixture of two nitro-derivatives, which 
may be separated by taking advantage of the difference in their solu- 
bility in alcohol. The first compound remains as a green, pulverulent 
mass when the product of the reaction is extracted with alcohol, and it 
is also insoluble in ether, dilute and concentrated mineral acids, but it 
crystallises from chloroform in beautiful, six-sided tablets, or prisms, 
which melt at 215—216°. On reduction with alcoholic hydrochloric 
acid and stannous chloride, it yields the stannochloride of the corre- 
sponding amido-compound, C,N H;Br;"N H2,HSnCl,, crystallising in red 
prisms or needles, which on successive treatment with hydrogen 
sulphide and soda, yield the free base. The latter may be extracted 
with ether, and the residue remaining on evaporation washed with a 
little water, and crystallised from alcohol. Thus obtained, it forms 
yellow, plastic needles melting at 196°, scarcely soluble in hot water, 
readily in alcohol, ether, and chloroform. Its hydrochloride is very 
unstable, and forms blood-red prisms, and the plutinochloride forms 
yellow or red, four-sided tablets or prisms which are decomposed by 
water. 

The second nitro-1 : 4: 4’-tribromoquinoline is obtained from the 
alcoholic extract, and crystallises in small, white, silky needles which 
quickly become yellow or green. It melts at 195°. 

The residue in the retort, after distillmg the product of the 
reaction of bromine on 1-bromoquinoline in a current of steam, yields 
on solution in hydrochloric acid, and fractional precipitation with 
water, a tetrabromoquinoline, C.NH;Br,, which crystallises in slender, 
white needles melting at 197—198°. 1t does uot appear to form salts. 
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In the more volatile portions of the steam distillate 4 : 4’-dibromo- 
quinoline was also identified. H. G. C. 


Conversion of the Homologues of Indole into Quinoline- 
derivatives. By G. Maananini (Gazzetta, 19, 569—577).—Methyl- 
quinoline— When metiylketole is heated in a sealed tube with 
concentrated hydrochloric acid for 6 to 7 hours at 220—230°, and the 
product is freed from hydrochloric acid, steam distilled, made alkaline, 
and redistilled, a mixture of aniline with another basic compound 
passes over. The new base, when pure, boils at 250°, and has a 
strong odour of quinoline. It is a tertiary base, and does not yield 
a nitroso-derivative with potassium nitrite and sulphuric acid. The 
platinochloride,(CioN Hy)2,H,PtCle, and the aurochloride, CN Hy, HAuCl,, 
are well crystallised salts. 

Chloroquinaldine, Cj.NH,Cl, is prepared by gradually adding chloro- 
form to a mixture of methylketole and sodium ethoxide. The 
action is very violent, the product being partially resinified, but heat 
must be applied to complete the reaction. The pure base, obtained 
by decomposing the picrate, crystallises from dilute boiling alcohol 
in very slender, thin, white needles, melts at 71— 72°, and smells 
strongly of quinoline. It shows feéble basic properties ; the platino- 
chloride crystallises in orange needles; the picrate is a sparingly 
soluble salt, which crystallises in yellow needles, and melts at about 
223° with decomposition. 

Bromoquinaldine is prepared in a manner analogous to the 
chlorinated derivative, and has very similar properties ; it crystallises 
from alcohol in white needles, and melts at 78°; the picrate crystal- 
lises in monoclinic, colourless needles, a : b : ¢ = 090992 : 1 : 0°62391, 
B = 64° 31' 33"; faces observed (110), (001), (111). It melts into 
a black liquid at 224—225°. When bromoguinaldine is heated with 
hydriodic acid and amorphous phosphorus for 5—6 hours at 180°, it 
loses bromine, and a base is left which smells strongly of quinaldine, 
and forms a picrate melting at 191° and a methiodide melting at 
195°; the latter gives a carmine coloration with a concentrated solu- 
tion of potash, exactly like the quinaldine methiodide obtained by 
Doebner and Miller (Abstr., 1884, 183). The base is probably 
quinaldine, but no analysis was made, on account of want of 
material. 

Chlorolepidine, CyNH,Cl, isomeric with chloroquinaldine and with 
Knorr’s chlorolepidine (Abstr., 1887, 159), is obtained by the action 
of chloroform on scatole; it crystallises from dilute boiling alcohol 
in silky needles melting at 54—55°2°; the picrate is a very sparingly 
soluble, yellow compound, melting at 208—208°5°; the awrochloride 
melts at 163°5—164 5°. 

Bromolepidine, obtained by the action of bremoform on scatole, 
melts at 58°5—59°5°, and its properties are analogous to those of the 
previous bases; the picrate melts with decomposition at 214—215°. 
The author considers his chloroquinaldine and chlorolepidine to be 
3’ : 2'- and 3’ : 4’-chloromethylquinolines respectively. 

S. B. A. A. 
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The Halogen Alkyloxides of Orthohydroxyquinoline and Para- 
hydroxyquinoline. By A. Ciaus and H. Howirz (J. pr. Chem. [2], 
42, 222—232).—Lippmann and Fleissner, in their investigation of 
the action of methyl iodide on orthohydroxyquinoline, came to the 
conclusion that the reaction does not proceed in the normal manner, 
but that a molecular compound of methoxyquinoline hydriodide and 
hydroxyquinoline methiodide, C,NH,(OMe),HI + C,NH,(OH),Mel, 
is formed, as on treatment with alkali they found that only half of 
the iodine was readily removed, a compound being formed to which 
they gave the formula C,,HxN,O,1. The authors have repeated these 
experiments, and find the additive compound is readily obtained by 
heating orthohydroxyquinoline and methyl iodide in a sealed tube at 
100° without any solvent. It crystallises from water in lustrous, 
yellow tablets of the composition C,NH,(OH)Mel + H,0, and has all 
the properties mentioned by Lippmann and Fleissner. The corre- 
sponding chloride was also prepared from the iodide by treat- 
ment with silver chloride, and its molecular weight ascertained by 
Raoult’s method. This agreed with the simple formula given above, 
and not with the double formula of Lippmann and Fleissner. It 
would, therefore, appear that, on treatment with alkalis, 2 mols. 
of the methiodide must take part in the reaction in the following 
manner :— 


HO-C,NH,Mel + HO-C,NH,Mel = HO-C,NH,Me-0-C,NH,Mel. 


In confirmation of this supposition the authors find that hydriodic 
acid reconverts this iodide into the original methiodide, and that with 
hydrochloric acid it yields a mixture of the methiodide and methyl 
chloride in molecular proportion, whereas, if Lippmann and Fleissner’s 
supposition were correct, the hydrochloride of the compound 
C,.H»N.O,I should have been formed. 

Lippmann and Fleissner also state that methyl iodide converts this 
iodide into a new compound of the formula Cy,H.N,0,1, + 2H,0, 
whereas, according to the authors’ views, this should consist of 
a mixture of hydroxyquinoline methiodide and methoxyquinoline 
methiodide. The fractional crystallisation of the product from water 
has shown that such is really the case, the above-mentioned com- 
pounds having both been isolated and compared with the compounds 
obtained directly by the usual reactions. Orthomethoxyquinoline 
methiodide, MeO-C,N H,MelI + H,0, ecrystallises in pale-yellow, lustrous 
prisms, which lose their water of crystallisation at 100°, become red 
at 120°, and melt, with complete decomposition, at 160°. It does not 
lose hydrogen iodide on treatment with potash in the cold. 

Parahydroxyquinoline also combines with methyl] iodide, forming a 
methiodide, HO-CyNH.Mel,H,0, which crystallises from water in 
reddish-yellow prisms. These lose their water of crystallisation at 
100°, and commence to decompose at 225—230°. From alcohol it 
crystallises in greenish-yellow, anhydrous plates. The corresponding 
parahydroxyquinoline methochloride, HO-C,NH,MeCl, is obtained by 
treating the iodide with silver chloride, and crystallises from water 
in large, yellowish prisms, which also contain 1 mol. H,O. Unlike 
the ortho-compounds, these substances readily lose all the halogen 
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on treatment even with ammonia, the compounds formed being at 
present under examination. H. G. C. 


Acid Derivatives of Orthamidoquinoline. By G. M. Kyrirz 
(Arch. Pharm., 228, 362—373).—Satisfactory results in the prepara- 
tion of an orthonitroquinoline and its derived amido-quinolines can be 
obtained with commercial quinoline (coal-tar quinoline) when it is 
freed from its homologues by fractional distillation and conversion 
into the zinc double salt. The quinoline is then nitrated and freed 
from para- and meta-nitroquinoline by partial fractional precipitation 
and recrystallisation from alcohol. The nitroquinoline is reduced 
with stannous chloride and hydrochloric acid, the resulting base set 
free by the addition of sodium hydroxide, and distilled over with steam 
from a metallic retort, when a greater yield is obtained than if a 
glass retort is employed. The base is precipitated from the distillate 
with picric acid, and the picrate is decomposed by means of potassium 
hydroxide, taken up in ether, neutralised with sulphuric acid, freed 
from ether by evaporation, again set free by sodium hydroxide, and 
distilled off. Scaly, white plates of orthamidoquinoline, C,NH,*NH, 
are thus obtained, which melt at 67°. Acetorthamidoquinoline, 
C,NH,NHAc, is produced by heating the amido-compound with 
acetic anhydride for 20 hours on the oil-bath. The brown mass 
poured into hot water, heated with animal charcoal, and filtered, 
gives long, white crystals which melt at 102°5°. Acetic chloride, and 
also glacial acetic acid, yields the same result. The compound has 
a bitter taste, is very soluble in 95 per cent. alcohol, also in ether, 
benzene, and chloroform. In cold water it is sparingly soluble; in 
hot water it is relatively easily soluble. At a temperature above 
300°, it distils without decomposition. 

Phthal ylorthamidoquinoline, CyNH,N:(CO).:C.Hy, is produced by 
the action of phthalic anhydride on the amido-base. At 85° to 8° the 
mixture suddenly froths up; it is then heated at 130° for 1} hours, the 
excess of phthalic anhydride is removed by means of benzene, 
the dried residue dissolved in hot alcohol, decolorised by animal 
charcoal, aud set to crystallise. The phthalyl compound forms small, 
white crystals, which melt at 227°5°. It is almost insoluble in cold 
and hot water. Alcohol dissolves it on long boiling; hot chloroform 
and ether dissolve it somewhat easily; in cold ether it is almost 
insoluble. Warmed with sulphuric acid, it is decomposed into its con- 
stituents. Its boiling point is above 200°. J. T. 


Regularities in the Oxidation of Quinoline-derivatives. By 
W. v. Miter (Ber., 23, 2252—2273).—The behaviour of various 
alkyl-derivatives of quinoline, on oxidation with chromic acid in warm 
dilute sulphuric acid, has been examined, and is described below ; 
from the results obtained by the author and many others the follow- 
ing general conclusions may be drawn :— 

All methyl- and ethyl-quinoline-derivatives in which the alkyl 
radicle is situated in the pyridine nucleus are oxidised by chromic 
acid to the corresponding quinolinecarboxylic acid; longer side 
chains are also converted into the carboxyl-group. 
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When there are two methyl-groups in the pyridine-ring, the radicle 
in the 4’-position is most readily, that in the a-position less readily, 
oxidised; 3’: 4’-dimethylquinoline, for example, is converted into 
3'-methylcinchoninic acid. 

A methyl-group in the pyridine ring is less readily oxidised than 
one situated in the benzene nucleus; this is also true, even when the 
side chain in the pyridine ring is the longer of the two, provided it is 
in the 2’-position. 

Of two alkyl radicles, both of which are in the pyridine ring, the 
one of higher molecular weight is the more readily oxidised. 

When two methyl-groups are present in the pyridine, and one in 
the benzene nucleus, the latter is oxidised first ; 2’-ethyl-3’-methyl-3- 
toluquinoline forms an exception to this rule (see below). 

A methyl-group in the ortho-position in the benzene nucleus is 
not so readily oxidised as the same radicle in the para-position. 

It seems, therefore, that as regards methyl-groups, the order of sta- 
bility isas follows:—«-, B-, y-, ortho-,meta-, and para- (=2',3’, 4’,1,2 3), 
the radicle in combination with the nitrogen-atom being the most 
readily oxidised. When a carboxyl-group is present in one nucleus, a 
saturated side chain in the other ring is only oxidised with difficulty. 

3'-Methylcinchoninic acid, C,,H,NO:, is formed when 3': 4'-dimethy]- 
quinoline is oxidised with chromic acid. It crystallises from water 
in colourless, microscopic plates, melts at 254°, and is readily soluble 
in hot water, but only moderately easily in alcohol, and insoluble in 
ether, benzene, and light petroleum; on distillation with soda-lime, it 
yields 3’-methylquinoline. 

Orthotoluquinaldine hydrochloride crystallises in colourless needles, 
the picrate, CyH,N,C.H;N;0;, in golden plates, and the nitrite, 
C,,H,,N,HNO,, in needles; when the base is oxidised with chromic 
acid, it is converted into quinaldineorthocarboxylic acid (m. p. 151°). 

Benzylidenequinoline-3-carboay lic acid, C\sH;;NO2, prepared by heat- 
ing quinaldineparacarboxylic acid with benzaldehyde at 130—150°, 
in presence of zinc chloride, crystallises from hot dilute acetic acid in 
yellow needles, melts at 264°, and is insoluble in most ordinary 
solvents except hot dilute alcohol, acetic acid, and alkalis ; on oxida- 
tion with chromic acid, it yields a yellow, crystalline acid, C,,H,NO,, 
which turns brown at 265°, and melts at 275—280° with decomposi- 
tion. 

Quinaldine-3 : 4'-dicarborylic acid, Cy,H,NO,, was obtained as a 
colourless powder by heating acetaldehyde with paramidobenzoic acid 
and pyruvic acid in alcoholic solution. It softened at about 260°, 
but had no definite melting point; when heated it yields quinaldine. 
The copper salt, C,;,H,NO,Cu, is crystalline. 

Ethylquinoline-3 : 4'-dicarboxylic acid, C\s3H,,NO,, prepared in like 
manner from propaldehyde, is a colourless, amorphous powder. 

When metatoluquinaldine is oxidised with chromic acid, it is con- 
verted into quinaldine-2-carboxylic acid (m. p. 284°); paratolu- 
quinaldine, under the same conditions, yields quinaldine-3-carboxy lic 
acid (m. p. 256°), the platinochloride of which has the composition 
(C,,H,NO,)2,H2PtCl, + 4H,0. ; 

4'-Methyl-3-toluquinoline, formed by the condensation of para- 
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toluidine with acetone and paraformaldehyde, is an agreeably smell- 
ing oil, boiling at 273—274°; the platinochloride, (C\,H1N)2,H;PtCl, 
+ 2H,0, crystallises from concentrated hydrochloric acid in needles, 
and melts at 238°. When the base is oxidised with chromic acid, it 
is converted into a methylquinolinecarboxylic acid, C,,H,NO,, and a 
very small quantity of another acid, which was not analysed. The 
former crystallises from hot water in needles, melts at 250—270° 
with decomposition, and yields lepidine on distillation with soda- 
lime. 

3-Methyl-2'-ethyleinchoninice acid, C,;H;;NO,, obtained by the con- 
densation of paratoluidine with propaldehyde and pyruvic acid, 
crystallises from hot alcohol in microscopic plates, sinters together at 
242°, and melts at 244—248° with decomposition; it is sparingly 
soluble in cold water and alcohol, but readily in hot alcohol. The 
harium salt, (C,;;H,,.NO,).Ba, crystallises from water in yellow plates ; 
the silver salt, C,;H,,.NO,Ag, is gelatinous. The hydrochloride crystal- 
lises in long needles. When the acid is distilled, it yields 2’-ethyl- 
3-toluquinoline, identical with the base obtained by Harz (Abstr., 
1886, 261). The compound of the composition C,;H,,NO (loc. cit.) 
is the aldehyde of 3-methy1-2’-ethylquinoline-3'-carboxylic acid. 

When 2'-ethyl-3-toluquinoline is oxidised with chromic acid, it is 
converted into a resinous acid melting at about 235°, which, on 
distillation with soda-lime, yields 2’-ethylquinoline. 

2'- Ethyl-3'-methylquinoline-1-carboxylic acid, C,;H,;NO,, is formed 
by the oxidation of 2’-ethyl-1 : 3’-dimethylquinoline. It separates 
from hot alcohol in crystals, melts at 215—216°, and is only 
sparingly soluble in hot water, but more readily in hot alcohol. The 
barium salt, (C\;H»NO,).Ba + }H,O, crystallises in plates, and is 
moderately easily soluble in water. When the acid is distilled over 
soda-lime, it yields 2’-ethyl-3'-methylquinoline (m. p. 55—56°). 

3: 2’ : 3’-Trimethylquinoline, C,Hi,N, the condensation-product of 
tiglic aldehyde and paratoluidine, separates from light petroleum in 
large, nodular crystals, melts at 86—87°, and boils at 285°; it is 
readily soluble in ether, but only sparingly in benzene and light 
petroleum, and insoluble in water. The platinochloride, 


(C,.Hi3N)2,H,PtCl + 2H,0, 


crystallises in brown plates, the chromate in orange-red plates, and 
the picrate in yellow plates, melting at 212° with decomposition. The 
hydrochloride and the sulphate are very readily soluble in water, but 
the nitrate is more sparingly soluble. On oxidation, the acid is con- 
verted into 2':3'-dimethylquinoline-3-carboxylic acid, C,,H,,NO,; 
this compound crystallises in needles, sinters together at 258°, 
melts at 270° with decomposition, and yields 2’ : 3'-dimethylquinoline 
(m. p. 67—68°) on distiilation with soda-lime. 

1:3: 3'-Trimethyl-2'-ethylquinoline, CyHyN, can be obtained by 
the condensation of asymmetric metaxylidine with propaldehyde. 
It crystallises from hot alcohol in plates, melts at 62°, boils at 
291°, and is volatile with steam; it is readily soluble in ether, 
benzene, and light petroleum, but more sparingly in alcohol. The 
picrate, C,.H,,N,C,H;N;0-, crystallises from hot alcohol in yellow 
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needles ; the platinochloride, (C\.Hy,N)2,.H,PtCl, nitrate, sulphate, and 
dichromate are crystalline. The hydrochloride, C,.H,N,HCl + 3H,0, 
crystallises in colourless needles. The methiodide, C,,H,,N,Mel, 
cerystallises in yellowish needles, and is soluble in hot water and 
alcohol. The nitro-derivative, C,,H,N-NO,, crystallises from alcohol 
in needles, melts at 90°, and is readily soluble in ether, benzene, and 
light petroleum, but only sparingly in water. The dinitro-compound, 
C,,H,;N(NO,)>, crystallises from hot alcohol in colourless plates, and 
melts at 152°5°. The sulphonic acid, C\H\N-SO;H, crystallises in 
small, colourless needles, and is sparingly soluble in water. 

Ethyltrimethyltetrahydroquinoline, C\yHN, prepared by reducing 
the base just described, is an oil boiling at 287—289°; it forms an 
acetyl- and a nitroso-derivative. The picrate, C\4H.N,C,H;N;0,, melts 
at 146°. 

3 : 3'-Dimethyl-2'-ethylquinoline-l-carboaylic acid, CyH,NO,, is 
formed when the ethyltrimethyl base is oxidised with chromic acid; 
it separates from alcohol in colourless crystals, melts at 182—183°, 
and is readily soluble in alcohol and water, but sparingly in benzene 
and chloroform, and insoluble in ether; on distillation with soda- 
lime, it is converted into 3 : 3’-dimethyl-2’-ethylquinoline (compare 
Harz, loc. cit.). F. 8. 


Action of Phenylhydrazine on Pyrocinchonic, «-Dichloro- 
symmetrical-dimethylsuccinic, and «-Dichloropropionie An- 
hydrides, and on Pyrocinchonic Chloride. By R. Orro and G. 
Hotst (J. pr. Chem. [2], 42, 65—81; compare Abstr., 1887, 669).— 
When solutions of pyrocinchonic anhydride (1 mol.) and phenyl- 
hydrazine (2 mols.) in a little benzene are mixed, phenylhydrazine 

; ttn MeC-CO-NH-NHPh . — 
pyrocinchonylphenylhydrazinate, MeC-COO-NHyNHPh’ ' Produced as 


a bulky precipitate, which dries to a white, crystalline powder, but 
cannot be recrystallised (see below) ; dilute hydrochloric acid decom- 
poses it into phenylhydrazine hydrochloride and pyrocinchonic 
anhydride. When it is heated at 110—1 20°, it decomposes into water, 
phenylhydrazine, and a substance which melts at 129°; the latter, 
B-pyrocinchonylphenylhydrazine, is most easily obtained by dissolving 
the phenylhydrazinate in hot dilute alcohol ; on cooling the solution, 
the new substance crystallises out. 
MeC-CO-N H 


: ; , , 
B-Pyrocinchonylphenylhydrazine, MeC-CO-NPh’ forms beautiful, 


yellow, monosymmetrical prisms (crystallography given), which 
melt at 129°, and are insoluble in water, but soluble in most other 
solvents. Its constitution is settled by the close analogy which its 
preparation bears to that of Hdtte’s §-phthalylphenylhydrazine 
(Abstr., 1887, 669). Hutte, however, did not obtain a phenylhydrazine 
B-phthalylphenylhydrazinate, so to complete the chain of evidence 
the author has prepared this substance; it separates from a ho 
alcoholic solution as a white, prismatic, crystalline powder. 


MeC: 
a-Pyrocinchonylphenylhydrazine, “ti CO. N-NHPh, is prepared by 
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mixing cooled ethereal solutions of pyrocinchonic chloride (1 mol.), 
prepared by the action of phosphoric chloride on pyrocinchonic 
wnhydride and phenylhydrazine (3 mols.; compare Pickel, Abstr., 
1386, 545). The precipitate thus obtained is washed with warm 
water and crystallised from dilute alcohol; it forms soft, yellow 
needles, melts at 187°, and is soluble in hot alcohol and benzene. 

When phenylhydrazine (4 mols.) acts on a-dichloro-symmetrical- 
dimethylsuccinic anhydride (1 mol.), phenylhydrazine hydrochloride, 
nitrogen, benzene, and p-pyrocinchonylphenylhydrazine are formed. 
This reaction is remarkable, because Otta and Beckurts (Abstr., 1885, 
753) could only obtain very little pyrocinchonic acid by the action of 
“molecular” silver on dichlorodimethylsuccinic acid. 

a-Dichloropropionic anhydride, obtained by acting on the acid with 
phosphorus trichloride, is a colourless liquid boiling about 200°, of 
peculiar odour, and exciting a copious flow of tears. 

A propiony!phenylhydrazine, CMe(N,HPh)-CO-NH-NHPh, is formed 
when phenythydrazine (8 mols.) acts on a-dichloropropionic anhydride 
(1 mol.), a phenylhydrazine residue taking the place of both chlorine- 
itoms ; it crystallises in nearly white, lustrous plates melting at 163°, 
and is soluble in hot water, alcohol, ether, and benzene, 

A. G. B. 


Coniceines. By E. Letimann (Ber., 23, 2141—2142).—All the 
three methods described by Hofmann (Abstr., 1885, 401) for the pre- 
paration of a-coniceine yield different products. ‘The base obtained 
by treating conhydrine with hydrochloric acid is probably @-coniceine ; 
the compound formed by the action of hydriodic acid on conhydrine 
the author names e-coniceine, and that obtained by treating bromo- 
coniine with sulphuric acid, é-coniceine. 

a-Coniceine boils at 158°, is very hygroscopic, has a sp. gr. of 
0°893, and forms a deliquescent hydrochloride; its picrate melts at 
224° and its aurochloride at 196—198° with previous decomposition. 

é-Coniceine boils at 158°, is net hygroscopic, and has a sp. gr. of 
0°8976; it is levo-rotatory (—7° 48’), and its hydrochloride is stable 
in the air. The picrate melts at 226°, and the aurochloride at 207° 
with slight decomposition; the platinochloride is moderately easily 
soluble. 

e-Coniceine boils at 150—151° and is not hygroscopic; it is dextro- 
rotatory (42°), and its hydrochloride is very deliquescent, The picrate 
melts at 223—224°, and the aurochloride at 170°, seemingly without 
decomposition ; the platinochloride is very readily —. ex 


Strychnine. By H. Becxurts (Arch. Pharm., 228, 313—325).— 
The strychnine employed, prepared from commercial nitrate, crystal- 
lised in anhydrous, four-sided prisms, which melted witu blackening 
at 265°. If the temperature be raised quickly, the melting point 
appears to be considerably higher. Several analyses were made, the 
results agreeing best with the formula C,,H..N,0,. Laurent (Annalen, 
69, 14) has shown that the action of bromine on an aqueous solution 
of strychnine hydrochloride converts it into bromostrychnine, which 
is precipitable by ammonia as a white, crystalline compound. 
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a-Monobromostrychnine, C.,H2,BrN,0,,is obtained by adding bromine 
(2 atoms) in the form of bromine-water to a solution of strychnine 
hydrobromide (1 mol.), and then precipitating with ammonia. By slow 
evaporation of the alcoholic solution of this precipitate, well-formed, 
rhombic plates are obtained which melt at 222°, and are only very 
slightly soluble in water, slightly soluble in ether, and easily in 
chloroform, benzene, and alcohol. The aqueous solution has an 
alkaline reaction and a very bitter, persistent taste. Its colourless 
solution in concentrated sulphuric acid gives a momentary, light-blue 
coloration on the addition of potassium dichromate. The aqueous 
solntion gives precipitates with tannin, potassium mercury iodide, 
phosphotungstic acid, phosphomolybdic acid, potassium chromate, 
and platinum chloride. Monobromostrychnine hydrochloride, 
C.,H.,BrN,0.,HCl, and the corresponding hydrobromide, nitrate, and 
sulphate, the latter with 7 mols. H,O, are easily obtained in crystal- 
line forms. 

a-Monobromostrychnine methiodide, C.,H.BrN,0.,Mel, is obtained by 
warming an alcoholic solution of a-monobromostrychnine with excess 
of methyl iodide for several hours on the water-bath. The white, 
pearly, crystalline lamine are sparingly soluble in alcohol, ether, chlo- 
roform, and water; on heating, they are charred without melting. 
The action of light turns them yellow, and they do not give the strych- 
nine reaction with sulphuric acid and potassium dichromate. The 
corresponding hydrowide, C.,H,,BrN,0.,,MeOH + 4H,0, is obtained in 
slender, white needles on digesting the methiodide compound with 
excess of silver oxide for a short time on the water-bath, and filtering 
off the silver iodide formed ; it chars at 260° without melting, is readily 
soluble in water and dilute alcohol, becomes yellow on exposure to 
light, and gives a very changeable, violet coloration with sulphuric 
acid and potassium dichromate. 

Mononitrobromostrychnine, Cx, H(NO,)BrN,O,,is prepared by gradu- 
ally adding 5 grams of monobromostrychnine nitrate dried at 105° 
to 50 grams of concentrated sulphuric acid cooled by a freezing mix- 
ture. After three days, the dark-yellow liquid is poured into 5 litres 
of water, and, after cooling, supersaturated with ammonia. The 
yellow, flocculent precipitate, recrystallised from alcohol, gives pale- 
yellow prisms, which on heating intumesce and coke, dissolve easily 
in acetone and dilute alcohol, but with difficulty in chloroform, ben- 
zene, and water. With sulphuric acid and potassium dichromate, the 
compound gives the strychnine reaction. The base does not give 
well-crystallised salts with acids. The hydrobromide and hydro- 
chloride are yellow and amorphous. With platinic chloride, the 
base dissolved in hydrochloric acid gives a yellow, crystalline precipi- 
tate of the platinochloride, [C2,H)Br(NO.)N,0].,H,PtCl,, which is 
sparingly soluble in alcohol. 

Amidobromostrychnine, C2,HaBr(NH:)N.0:, is produced by heating 
a hydrochloric solution of the corresponding nitro-derivative for some 
hours with tin-foil on the water-bath ; the dissolved tin is removed by 
hydrogen sulphide and the amido-compound precipitated by ammonia. 
On recrystallising from alcohol of sp. gr. 0°93, small, brownish needles 
are obtained. The compound is only slightly soluble in chloroform, 
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acetone, and ether; the solutions quickly decompose. It softens at 
140° and melts at 180° toa brown liquid. The solutions in acidified 
water also quickly decompose. The yellow platinochloride soon 
becomes violet on exposure to air. J. T. 


Brucine. By H. Becxurts (Arch. Pharm., 228, 326—330).— 
Laurent has described a monobromobrucine, but the author did not 
succeed in obtaining it by the method given. If bromine-water is added 
to an aqueous solution of brucine hydrobromide in the proportion of 
2 atoms of bromine to 1 molecule of the salt, a precipitate appears which 
is first violet, then brown, and finally pure yellow; it has the formula 
C.;H.,N,0,Br;. This compound dissolved in dilute alcohol, has an 
alkaline reaction; in the air it gradually forms an intense, red syrup. 
At 150° it evolves bromine, becoming brown, and at higher tempera- 
tures it chars. The aqueous solution of the compound has an acid 
reaction, and on concentration white or brownish plates of brucine 
hydrobromide, C.;H2,N,0,,HBr + 3H,0, crystallise out. The mother 
liquor on evaporation gives a residue which appears to be dibromo- 
brucine, C,;H.,Br,N,O,. 10 grams of brucine treated with 200 grams 
of chlorine-water dissolved, but gave no crystalline product on 
evaporation; the deep-red, amorphous, dry residue, dichlorobrucine, 
C€.,;H.,Cl.N,0,, is insoluble in ether, chloroform, benzene, and absolute 
alcohol. If a mixture of brucine and strychnine is treated with 
chlorine-water, the former goes into solution as dichlorobrucine, and 
the residue of strychnine salt will then give the strychnine reaction 
with sulphuric acid and potassium dichromate. é..% 


Stereochemistry of Nitrogen. By C. A. Biscnorr (Ber., 23, 
1967—1972).—It is generally assumed that in the case of a compound 
containing three radicles combined with a trivalent nitrogen-atom, no 
isomerides can exist. The author believes, however, that it is possible 
such isomerides may be found where the radicals combined with the 
nitrogen-atom become more complex, in which case, judging from his 
experience in the succinic acid group, the various isomerides would 
not so readily pass one into the other. He further points out that 
an isomeric methyldiphenylamine has already been described by 
Girard, Vogt, and Bardy, which Beilstein (Handbuch, 2, 255), on 
account of the theoretical impossibility of an isomeric methyldiphenyl- 
amine, regards as phenyltoluidine. The physical constants of the 
compound do not agree well with this supposition, and a further 
investigation of the matter is therefore necessary. 

A second group of nitrogen compounds in which isomerides may 
possibly exist, cortains those in which the nitrogen-atom is combined 
with carbon by double or triple linkage. In this case, as already 
frequently stated, the isomerism is due to the fact that the mutual 
approximation of the doubly-linked atoms hinders the freedom of 
rotation. The third group, quite distinct from both the foregoing, is 
that of the hydroxylamine-derivatives. 

According to the author’s ideas, the nitrogen-atom may be graphic- 
ally represented in a similar manner to the carbon-tetrahedron by a 
quadratic pyramid; in its compounds, as, for instance, ammonium 
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chloride, the four hydrogen-atoms are situated at the four corners of 
the base, and the chlorine-atom at the apex. The direction of the 
valency at the apex makes, with that of each of the valencies at the 
base, an angle of 120°. In hydroxylamine, one atom of hydrogen is 
regarded as situated at the apex, and the remaining atoms of hydro- 
gen and the oxygen-atom atthe base. Isomerides can then be formed 
by the substitution of the hydrogen at the apex or one of those at 
the base by monovalent radicles. When, as in the case of the oximes, 
two hydrogen-atoms are replaced, three isomerides are possible, in 
which either both the hydrogen-atoms at the base are replaced, 
or the hydrogen-atom at the apex and one of those at the base. If 
the pentavalent nitrogen-atom passes into a trivalent atom, as when 
ammonium chloride loses hydrogen chloride, the three hydrogen- 
atoms rearrange themselves symmetrically, the directions of the three 
remaining valencies then forming with one another an angle of 120°. 
H. G. C. 
Stereochemical Studies in the Piperazine-group. By C. A. 
Biscuorr (Ber., 23, 1972—1976).—The object of the researches of 
the author and his pupils on the mixed carbon and nitrogen rings is 
eventually to ascertain under what conditions the formation of closed 


chains of the general formula ANCGI>NB takes place, A and B 


representing monovalent radicles, and x and y the number of carbon- 
atoms between the two nitrogen-atoms. In the present paper, only 
the case where 2 = y = 2 is discussed, that is, the formation of the 
members of the piperazine-group. 

Starting with the assumption that the valencies of the carbon-atom 
make with one another an angle of 109° 28’, and those of the triva- 
lent nitrogen-atom 120°, it is found that two spacial configurations of 
the piperazine skeleton are possible, namely :— 


NH NH 
/ | / | 
7 ri 
| | 
ome CC 
\] | 7 

H HN 

I. Il. 


the conditions of equilibrium being more favourable in the second 
case. The results given in some of the following abstracts appear to 
show that isomerides corresponding with these formule do exist. 
Moreover, it is found that the nature of the radicals A and B exerts 
an influence on the relative facility with which one form passes into 
the other, and also appears to determine whether ring-formation takes 
place or not. Thus, whilst ethylene-derivatives readily condense with 
all primary amido-bases to form piperazines, the propylene-deriva- 
tives do not behave in a similar manner, and orthotoluidine does not 
form. a closed chain under circumstances in which paratoluidine and 
aniline readily do so. 


4u2 
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The influence of the alkyl-groups may also be observed in the 
closed chains containing an oxygen-atom in the ring, especially as 
regards the ease with which they are attacked by potash. 

The action of nitrous acid on the piperazines does not always take 
place in the same manner, compounds being formed which in some 
cases give Liebermann’s reaction, and in others not, whilst in certain 
cases the action is chiefly an oxidising one. An important difference 
between the piperazine- and piperidine-derivatives is that, in the 
former, hydrogen is never removed by oxidation without oxygen 
being substituted for it. H. G. C. 


Diphenylpiperazine. ‘By C. A. Biscnorr and C. Traprsonzsanz 
(Ber., 23, 1977—1981).—The preparation of diphenylpiperazine has 
already been described (Abstr., 1889, 1010). Nitrous acid acts on 
diparamethoxydiphenylpiperazine, 

Mec0-0,Hy-N<CH#CHey, y.0,H,-OMe 
efig’s CH,-CH, ott, ’ 
(loc. cit.) with formation of three compounds, the first of which erys- 
tallises in reddish-yellow needles melting at 150—155°, the second, 
in brownish-black needles melting at 155°, and the third, in red plates 
melting at 215—220°. The first two give Liebermann’s reaction, but 
not the third. 

When phenetidine hydrochloride (34 grams) is treated with 
ethylene bromide (18 grams), sodium carbonate (34 grams), and 
water (200 grams), besides diparaethoxydiphenylpiperazine, the 
secondary base, ethylene diparaethorydiphenyldiamine, 

C.H,(NH-C,H,OEt)., 

is obtained. It crystallises from a mixture of ether and alcohol in 
colourless plates melting at 98°, and on further treatment with 
ethylene bromide yields the above diparaethoxydiphenylpiperazine. 
This melts at 218—223°, and by the action of nitrous acid yields 
mononitrosodiparaethoxydiphenylpiperazine, CoH,;N;03, melting at 80°, 
and decomposing at 170°, and a compound, C»H.,N,O,, which forms 
yellowish-red needles melting at 120—130°. 

An attempt was made to obtain a piperazine from propylene 


bromide by the action of aniline and sodium carbonate, but without 
success. H. G. C. 


Diphenyl-a,- and aé-diketopiperazines. By C. A. Biscuorr 
and A. Hauspérrer (Ber., 23, 1987—1991).—The phenylglycin re- 
quired for the preparation of diphenyl-ay-diketopiperazine was ob- 
tained by Hausdorfer’s method (Abstr., 1889, 1013), which gives a 
better yield than that proposed by Rebuffat (Gazzetta, 20, 122). 


Diphenyl-a+-diketopiperazine, PhN<GG'cu >NPh, is only acted 
on by the gaseous mixture of oxides of nitrogen evolved from ar- 
senious oxide and nitric acid, the quantity of substance obtained being 
then only small and difficult to purify. By the oxidation of this 
piperazine, the authors obtained results agreeing exactly with those 
of Abenius (this vol., p. 525). 
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The compound dietead as a bye-product on heating ethoxyphenyl- 
glycin (Abstr., 1889, 1012) when heated with acetic anhydride 
gives a diparaethozypheny ldiketopiperazine, which is not identical 
with the ay-compound previously obtained, and is probably the 
aé-compound, EtO-CHeN< GH go>NCsHrOEt. It forms colour- 
less, lustrous tablets melting at 177—178°. 


Diphenyl-2é-diketopiperazine, PAN< GH GO>NPh, is acted on 


by nitrous acid with formation of a golden-yellow compound melting 
at 93°. It has the formula C,.H,,N,0, or C,sH,.N,O., and contains 
therefore no more nitrogen and oxygen than the original piperazine. 
It is at present undergoing further investigation. H. G. C. 


Ortho- and Para-ditolylpiperazines and £-Dinaphthylpiper- 
azine. By C. A. Biscnorrand A. Hauspérrer (Ber., 23, 1981—1986). 


— Orthoditolylpiperazine, CH,MeN< on cH C.H,Me, is obtained 


in the same manner as diphenylpiperazine, the yield in this case being 
the worst of any in the piperazine-group, ethyleneditolylamine being 
obtained as a bye-product in the reaction. Orthoditolylpiperazine 
melts at 169—171°, and yields on treatment with nitrogen trioxide in 
sulphuric acid solution a compound, C,sHaN,O, or C,.HN,O,, melt- 
ing at 282°, which does not show Liebermann’s reaction. 
Paraditolylpiperazine is much more readily prepared than the ortho- 
compound, and is best crystallised from chloroform. It melts at 187°, 
and is converted by nitrous acid into a compound crystallising in red 
prisms and melting at 175°, which gives Liebermann’s reaction. 
B-Dinaphthylpiperazine, CH, aoe = CyH;, obtained 
from f-naphthylamine, sodium carbonate, and ethylene bromide, 
forms colourless crystals melting at 228°. As a bye-product, the 
compound ethylenedi-B-naphthyldiamine, C,H, NH-C,oH;),, is obtained ; 
this forms colourless, lustrous plates or needles which melt at 
149—150°. - H. G. C. 


Hydrastine: a Correction. By M. Herm (Ber., 23, 2469).— 
‘'he compound (m. p. 166—169°) obtained by Freund and Rosenberg 
(compare this vol., p. 533) from methylhydrastine methiodide by the 
action of alkalis, "has the formula CHO, not C»H»O, as given. 
F. Schmidt prepared, by the same method, a compound of the 
formula CH,,0;; the difference is possibly caused by the manner 
of drying, the one being done at ordinary temperatures, the other at 
100°. J. B. T. 


Conversion of Tropidine into Tropine. By A. Lapensure 
(Ber., 23, 2225; compare this vol., p. 1167).—Further experiments 
have shown that the base obtained by treating tropidine with hydro- 
bromic acid in the cold is identical with tropine. F. S. K. 
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Physiological Chemistry. 


Influence of Muscular Work, Hunger, and Temperature on 
the Exhalation of Carbonic Anhydride. By V. Granpis (Chem. 
Centr., 1890, i, 1069; from Arch. Italien de Biologie, 12).—Experi- 
ments with dogs gave the following results :— 

1. More carbonic anhydride is exhaled during muscular work than 
when the animal is at rest, whatever the conditions as regards food 
are. 

2. When both fasting and tired, the animals exhaled less carbonic 
anhydride than under normal conditions, although for the first few 
hours after work the amount exhaled was greater. 

3. The weight of the animal decreases much more rapidly after 
exercise than when fasting, six hours’ exercise causing as great a loss 
of weight as when the animal fasted for four days. 

4, If, after a seven days’ fast, the animal is fed with double the 
usual amount of food, it regains its weight in three or four days, but 
this cannot be accomplished with animal food only. The breathing 
is less rapid during fasting, as also is the heart’s action, especially in 
a warm atmosphere. J. W. L. 


Glycogen in the Liver and Muscles. By E. Hercennaun 
(Zeit. Biol., 2'7, 215—227).—The conclusions from seven series of 
experiments, which are given with full analytical details and charts 
of results, are the following :— 

1. The liver glycogen dwindles in hens after six days’ inanition to 
very small quantities (0°0 to 0098 gram; compare Prausnitz, this 
vol., p. 810). 

2. The muscle glycogen, on the other hand, after the same period, 
is still present in considerable amount, although varying between 
wide limits (0°053 to 1°58 grams). 

3. At the end of the period of abstinence, the store of muscle 
glycogen in all the experiments preponderated. 

4, On the administration of cane-sugar, the liver glycogen soon 
shows a great increase; the muscle glycogen shows no important 
rise until 12 hours after the feeding. 

5. As is shown graphically by < curves, about six hours after the 
administration of cane-sugar as food, the ‘liver glycogen has increased 
so much that it equals in ‘amount the muscle glycogen. Later on, its 
amount exceeds that in the muscles, the time when this occurs vary- 
ing with the dose ; for instance, with 


10 grams of cane-sugar, in 15 hours. 
€ 

20 ” 9 29 ” 

30 ” 9 26 ” 


6. The maximum of the liver glycogen occurs earlier when the 
dose of sugar is small; for instance, 


PHYSIOLOGICAL CHEMISTRY. 1335 


Quantity of cane-sugar Maximum of liver- Average amount of the 
given. glycogen appeared in— maximum. 
10 grams 12 hours 1 °625 grams 
2 ae 1980 ,, 
” « 20 ,, 3°585 ,, 


7. The maximum of the muscle glycogen is independent of the 
amount of sugar administered, and appears 12 to 24 hours after the 
food is given. 

8. As a rule, the maximum of the liver glycogen is somewhat 
greater than that of the muscle glycogen, but both are proportional 
to the amount of cane-sugar given. 

9. The difference of time in the occurrence of the two maxima is 
lessened by increasing the amount of cane-sugar given. It vanishes 
with a dose of 30 grams. W. Dz. H. 


Formation of Glycogen in Muscle with an Artificial 
Circulation. By E. Kitz (Zeit. Biol., 27, 237—246).—Previous 
observers have stated that a liver freshly removed from the body 
continues to form glycogen from dextrose dissolved in blood arti- 
ficially pumped through the organ. In the present research, similar 
experiments were made with the muscles of the lower extremities of 
dogs. These were, after the death of the animal, kept at the body 
temperature, and after an experiment lasting five or six hours were 
still found excitable and - contractile when tested with an electric 
stimulus. A measured quantity of blood was pumped through each 
limb in some experiments, but that passed through one limb had a 
known quantity of dextrose or cane-sugar dissolved in it; at the end 
of the experiment the amounts of glycogen in each limb were esti- 
mated and compared with one another; the amount of sugar left in 
the blood was also estimated. In other experiments, the control limb 
was not subjected to an artificial circulation, but the glycogen in it 
was estimated immediately after death. Ina third series of experi- 
ments, the estimations were made not for the entire limbs, but for 
individual muscles of the limbs. The third series is regarded as 
unsatisfactory; the corresponding muscles of the two sides were 
practically equal in so far as their glycogen was concerned, or if any 
difference at all occurred, the control muscle contained the more 
glycogen. The muscles, however, did not respond to the electric 
current, and so may be regarded as dead. Death does not occur so 
soon when the whole limb is left intact, and the results of experi- 
ments conducted on this plan are, therefore, regarded as more trust- 
worthy. Here it was found (except in two instances where the 
differences are so small as to come within the limits of experimental 
errors) that the limb through which the blood containing sugar had 
been pumped contained the greater amount of glycogen. This is 
regarded as evidence that the muscles have in themselves the power 
of producing glycogen from sugar, and are not merely dependent on 
the liver for their supply of glycogen. W. D. H. 
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Phloridzin Diabetes. By F. Moritz and W. Pravsnitz (Zeit. 
Biol., 2'7, 81—118).—J. v. Mering (Verhandl. d. V and VI Congress 
inn. Med., Zeit. klin. Med., 14, 405; 16, 431) has discovered in 
phloridzin an agent by means of which diabetes can be artificially 
produced in animals. Phloridzin is a glucoside, which, by boiling 
with an acid, is decomposed, yielding a sugar phlorose, which is 
almost identical with dextrose, and phloretin, which, by the action of 
caustic alkali, is split into phloroglucinol and phloretic acid. The con- 
stitution of phloridzin is not known with certainty; phloretic acid, 
however, is the acid of an aromatic alcohol, and phloroglucinol is a 
trihydric aromatic alcohol or phenol. It is probable that phloridzin 
contains free aromatic hydroxyl-groups. It therefore was necessary 
in the course of the investigation to determine the amount of ethereal 
hydrogen sulphate in the urine in addition to the sugar. The results 
of these experiments and others bearing on the influence of the drug 
on metabolism and other points may be thus stated :— 

The phloridzin used was pure; it yielded phloretin which crystal- 
lised in needles melting at 226—230°, thus differing from that origin- 
ally described by Stas (Annalen, 30, 200), which crystallised in 
plates melting at 180°. A simple reaction for phloridzin is the red 
colour produced on evaporating it with a few drops of a solution of 
vanillin in alcohol, and a little hydrochloric acid. Iron chloride 
gives a brown coloration with solution of phloridzin. Neither of 
these tests, however, can be used for its identification in feces, as 
they are not characteristic. Phloridzin may be best detected and 
estimated by the yield of sugar produced after hydrolysis with sul- 
phuric acid. The absorption of phloridzin in the alimentary canal 
appears to be rapid and complete. After feeding an animal on the 
drug in doses of 1 gram per kilo. of body weight, it is not recog- 
nisable in the feces. For a space of two days on the average after 
the administration of the drug, the urine contains a substance which 
gives a brown coloration with ferric chloride. The urine also contains 
an increased quantity of ethereal hydrogen sulphates on the day of 
the dose, and the succeeding day ; the increase is so marked thai it is 
only explicable on the grounds that part of the phloridzin given is 
combined in the urine as a sulphate. The following table represents 
the result of an experiment on a dog, bearing out this statement :— 


Sulphuric acid. 
Date. Remarks. 
As normal sul-| As ethereal b 
phate (a). sulphate (4). —_—e 
24th Nov. . 0°69 0°14 1:0°2 | Normal. 
4th Dec. . 0°85 0-11 1: 0°13 | Normal. 
6th Dee. . 0°21 0°41 1:2°0 | 6 gr. of phloridzin given. 
7th Dec. . 0°66 0°22 1:0°34 


The excretion of phloridzin, and the accompanying glycosuria, 
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appears to be completed within the second day after its administra- 
tion. The total quantity of sugar in the urine is far greater than can 
be accounted for by the phlorose derived from the drug itself; it is a 
form of sugar which completely disappears under the influence of 
yeast, and is thus dextrose, doubtless mixed with phlorose. 

Phloretin also causes glycosuria, but not so markedly as does 
phloridzin. Phloroglucinol and phloretic acid do not produce this 
result. Phloridzin diabetes is analogous to the most severe form of 
human diabetes; it occurs whatever the diet may be: meat, carbo- 
hydrate, or fat, or mixtures of these, or when no food is given at all. 
The excretion of sugar begins about three hours after the drug has 
been given, rises quickly to a maximum, and as rapidly falls; this 
corresponds to the rate of absorption and excretion of the drug. The 
percentage sugar contents of the urine varies greatly. A minimum 
of 6 per cent. and a maximum of 13°5 per cent. were observed. It 
varies with the amount of phloridzin given, and also with the amount 
of food taken. In this latter particular an increase of meat in the 
diet produces a more marked effect than an increase of the carbo- 
hydrates: this is, probably, dependent on the slower absorption of 
starch. If one calculates the maximal amount of sugar theoretically 
possible from the food, after allowing for the carbon discharged as 
urea, it is found that the quantity of sugar in the urine is much less, 
but in the case of meat diet is greater than in the case of starchy 
foods. The output of sugar during hunger and during a fatty diet 
is very great, relatively much greater than when carbohydrates and 
meat are taken. The destructive metabolism of proteids during an 
abundant meat diet is only slightly increased by phloridzin; this is 
very different from what occurs during inanition, then the nitro- 
genous output may be twice that of the normal; the increase is not 
so marked when fat is given as during absolute abstinence from food ; 
carbohydrate food lessens the increase still more. W. D. H. 


Phloridzin Diabetes. By E. Kitz and A. E. Wricur (Zeit. 
Biol., 2'7, 181—214).—J. v. Mering, in his researches on this subject 
(see preceding abstract), has administered phloridzin to animals after 
varying periods of inanition. He believes that these periods are 
sufficiently long to enable the animal to get rid of all its glycogen, 
and as the amount of sugar in the urine is greater than that derivable 
from the drug, concludes that the source of the sugar must in these 
cases be, for the greater part, the proteids of the body. Although in 
his last published papers, v. Mering admits the presence of a small 
amount of glycogen in the animals killed after phloridzin poisoning, 
he does not consider that this is sufficient to cause him to alter his 
original conclusions. The present research, undertaken before the 
appearance of v. Mering’s last paper, had for its chief object the 
ascertaining of the fact whether the animals, after long abstinence 
from food and dosing with phloridzin, are absolutely glycogen free. 
It was found that they were not; the quantity of glycogen, 
especially in the muscles, being so great as in the author’s opinion to 
considerably invalidate v. Mering’s position. A large number of 
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experiments on different species of animals are recorded with great 
fulness, and analytical details are succinctly tabled. 

Minor points to be noted are the facts that phloretin (except in 
hens) causes diabetes, though not so powerfully as phloridzin; and 
that frogs do not suffer from glycosuria after the administration of 
either drug. 

The paper concludes with some polemical remarks regarding the 
method of glycogen estimation used by v. Mering. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Silicic Acid as a Culture Medium for Organisms. By W. 
Kine (Zeit. Biol., 27, 172—179).—Silicic acid prepared from water 
glass by the addition of hydrochloric acid, and dialysed until free from 
acid and sodium chloride, coagulates after a time, especially on the 
addition of sodium chloride. The solution found best for the purpose 
was one of sp. gr. 1°02, containing 3°4 per cent. of anhydrous silicic 
acid. After a few days, this sets to a clear, transparent jelly. This 
mixed with nutritive substances (meat extract, deuteroalbumose, &c.), 
and sterilised by heating in metallic vessels at 160—170°, is recom- 
mended as a culture medium for micro-organisms. W. D. H. 


Occurrence of Boron in the Vegetable Kingdom and its 
Physiological Meaning. By E. Horrer (Landw. Versuchs-Stat., 37,: 
437—458).—A large number of ashes of fruits, leaves, and twigs of 
fruit trees and portions of other plants were tested for boron. 1 to 
15 grams of the ash was dissolved in 4 per cent. hydrochloric acid 
(10—15 c.c.) and tested with turmeric paper; if the result was un- 
certain or negative, a larger quantity of ash was tested with sulphuric 
acid and ethyl alcohol. Boric acid was found in the ashes of all the 
fruits which were examined; other ashes contained less. 

In order to ascertain the physiological action of boron in plants, 
water-culture experiments were made with Piswm sativum and Zea 
Mais. When much boron is taken up by the plant, the chlorophyll 
is destroyed, and consequently the process of assimilation stopped ; 
and the reot dies. When the amount of boron in the nutritive solu- 
tion is increased, the plant becomes still less healthy; with 
1 gram per litre the dry produce is very slight. Free boric 
acid is more prejudicial than the alkali salts. Different kinds of 
plants are differently affected by the same amount of boron; peas 
were much less able to resist its action than maize. The distribution 
of the boron was nearly equal in the healthy and unhealthy organs. 


N. H. J. M. 


Composition of the Ash of Tobacco Leaves. By J. M. van 
BewMeteN (Land. Versuchs-Stat., 37, 409—436).—According to 
Nessler, Schloesing, and others, tobacco will burn well which is rich 
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in organic potassium salts. Too much potassium nitrate is injurious ; 

tassium chloride is also injurious, and calcium and magnesium 
chlorides still more so, owing to their fusibility and the consequent 
encasing of unburnt organic matter. Of organic substances, too much 
fat and too much albumin neutralise the good effect of organic 
potassium salts. It is of importance that the albuminoids and carbo- 
hydrates should be sufficiently decomposed in the curing. 

Ash analyses are given of tobacco from Java, Mexico, Japan, 
Hungary, and Virginia. The results show that leaves of the best 
quality contain 12 to 15 per cent. of mineral matter (silica excluded), 
not much chlorine and sulphuric acid, no soda, or very little, and 
much potash, lime, and magnesia in combination with organic acids ; 
that in the ash, not only the relation between the carbonates and the 
chlorides and sulphates (CO, : Cl + SO;) is high (not under 7), but 
also that the relation between the potash and chlorides and sulphates 
(K: Cl + SO,) is not under 2. 

Tobacco which burns badly either contains an excess of chlorine 
and sulphuric acid over the amount of potash, or else the amount of 
potassium, compared with that of chlorine and sulphuric acid, is low, 
owing to the potash being partially replaced by soda. It is important 
to determine how far lime may replace potash. The total amount of 
ash in the best tobacco of different countries varies only slightly, and 
as the amount of chlorine, sulphuric acid, and soda is small, it is not 
improbable that lime, magnesia, and potash, as organic salts, can 
replace one another within certain limits. N. H. J. M. 


Loss of Nitrogen in Acid Fodders. By F. W. Wott (Landw. 
Versuchs-Stat., 3'7, 466—469).—A reply to Kellner and Sawano (this 
vol., p. 546). Although acid clover and other Leguminose lose 
nitrogen by dissociation of ammonium salts in drying, it has been 
shown that such a loss either does not take place at all, or is only very 
slight in the case of the acid fodders poorer in nitrogen, as for 
instance, green maize. In this case, the loss of nitrogen is due to the 
action of ferments. N. H. J. M. 


Composition of Soils. By J. M. van Bemmeten (Landw. Versuchs- 
Stat., 3'7, 347—373; compare this vol., pp. 822, 823, 832).—In the 
soils examined by the author, namely, sea mud, arable land, and 
voleanic arable land (Sumatra and Java), it was found that the 
amount of humus in relation to that of the clay, was greatest in 
freshly deposited mud ; the heavy clay contained 30 per cent. of silica 
and alumina, and 6°9 per cent. of humus; the lighter clay, 17 per cent. 
of silica, and 3°2 per cent. of humus. The percentage of nitrogen in 
humus varied from 4°5 to 7 per cent. The humus contains absorbed 
mineral matter, especially alkaline bases, which are of considerable 
importance for the fertility of the soil. The fertility of soil also 
depends on the state of humification of the organic matter. Pitsch’s 
experiments (Landw. Versuchs-Stat., 26, 1) show that Grandeau’s 
conclusions with regard to his so-called matiére noire were erroneous. 

The volcanic clay contained more colloidal silicates than ordinary 
clay, and was also more readily decomposed by hydrochloric acid and 
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by dilute aqueous potash. Ordinary clay contains more silicates 
decomposable by sulphuric acid. 

With regard to the alkaline bases in the colloidal silicates and 
humates, it is suggested that the lime in the silicate is only in 
the most readily soluble portion; or else that dilute hydrochloric 
acid can extract lime from the colloidal silicates without decomposing 
them. The amount of potash is greater in sea and river clay than in 
voleanic clay. The heavy sea clay contained 1 per cent. of potash ; 
the lighter clay 0°4 per cent. Magnesia is less strongly combined in 
the colloid silicates and humates than potash, but more strongly than 
lime. 

The percentage of phosphoric acid (soluble in nitric acid) in 
manured or unmanured arable land is generally between 0°25 and 
0°10, except when the soil contains much chalk or sand, when it may 
be only 0°05. N. H. J. M. 


Causes of Fertility of the Forest-land of Deli (Sumatra) and 
Java for Tobacco, and of the Decrease of Fertility. By J. M. 
vAN Bemmeten (Landw. Versuchs-Stat., 3'7, 374—408).—The causes 
of the fertility for tobacco of the volcanic clay of Deli are the fresh 
forest soil, its loose texture, the amount of humus it contains, and 
probably also the basic composition of the silicates. The frequency 
of rain during the period of growth of the tobacco plant is also 
favourable. The cause of decrease of fertillity, which does not seem 
to be due to exhaustion of the soil, requires investigation. The crops 
are still sufficiently large, but the quality of the leaves is inferior. 
It is suggested that the composition of the humus has changed, and 
that the soil has lost its looseness of texture. The author suggests 
that the fertility might be restored by occasionally re-establishing 
the forests for a time. N. H. J. M. 


Loss of Nitrogen during the Fermentation of Nitrogen- 
ous Organic Matters and the Means for its Prevention. By H. 
v. Krause (Chem. Centr., 1890, i, 1065—1066 ; from Journ. Landwirth- 
schaft, 38, 1-68).—The decomposition and loss of nitrogen sustained by 
cow-dung was investigated, and the effect of the addition of several 
substances was determined. Superphosphate added in quantities of 
from 0°5 to 5:0 per 100 of the dung, proved to be an excellent means 
of preventing decomposition. Similar quantities of “‘ superphosphate- 
gypsum” appear to assist rather than to retard the decomposition, 
but it nevertheless possesses considerable retentive power for 
ammonia. 

Additions of kainite, from 0°5 to 15°0 per 100 of dung, assisted 
materially in preventing loss of ammonia when the dung was allowed 
to lie for short periods of time only ; when kept in heap for protracted 
periods, considerable losses of ammonia, however, took place. Peat, 
when used in quantities from 0°5 to 10°0 per 100 of the dung, 
assists the decomposition, and considerable loss of nitrogen occurred. 
When added in much larger quantities, its power of absorbing 
ammonia becomes of valne, and is useful where the urine is allowed 
to remain with the solid excrements. The addition of ‘‘ basic phos- 
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phate ” assisted the fermentations, and a very considerable loss of 
ammonia occurred. Lastly, experiment showed the importance of 
keeping the air from the dung, and that consequently less loss of 
ammonia occurs in the case of the dung being allowed to accumulate 
in the stalls than when it is regularly removed to a separate dung- 
heap. J. W. L. 


Analytical Chemistry. 


Apparatus for the Estimation of Nitrogen in Ammonium 
Salts. By W. Hentscuen (Ber., 23, 2402—2403).—The method is 
based on the decomposition of ammonium salts by sodium hypobro- 
mite. The apparatus consists of an outer vessel similar to those em- 
ployed in V. Meyer’s vapour-density apparatus; it contains a small 
quantity of methyl alcohol, and is closed by a rubber stopper, 
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through this passes a short bent tube, the ends of which are cut at an 
acute angle. The inner vessel AA contains the sodium hypobromite 
solution, and is closed by a doubly bored rubber stopper. The 
delivery tube BB is bent at one end into a hook, on which is sus- 
pended, by a piece of platinum wire, the tube C; this tube contains 
a little mercury and a weighed quantity of the ammonium compound 
under examination. Through the second hole of the stopper, a bent 
glass rod passes easily, so that it may be freely turned. D is a 
capillary tube. The details of working are as follows :—The appara- 
tus is heated by boiling the alcohol for about half an hour; when 
bubbles cease to appear at D, the tube C is released by means of the 
bent rod, and allowed to drop into the liquid in AA. An immediate 
evolution of nitrogen takes plave, which displaces an equal volume ot 
air; the reaction is completed in a few minutes. No special correc- 
tion is needed in measuring the mixture of air and nitrogen. 
J. B. T. 

Source of Error in the Estimation of Sulphuric Acid. 
By E. vy. Meyer (J. pr. Chem. [2], 42, 270).—The author points out 
that in the evaporation of large quantities of liquids on the water- 
bath, a not inappreciable amount of sulphuric acid may be absorbed 
from the gases given off by the combustion of the coal-gas used for 
heating, which is never free from sulphur. Experiments made with 
distilled water free from sulphuric acid showed that in evaporating 
2 litres in a porcelain basin to 50 c.c. (which occupied six hours), an 
amount of sulphuric acid equal to 0°01462 gram SO, was absorbed. 
In another experiment 1 litre of pure water was evaporated in a 
platinum basin over a small Bunsen flame to 50 c.c. (the time occu- 
pied being 12 hours); in this case the amount of sulphuric acid found 
cor responded with 0°0106 gram SOQ. H. G. C. 


Oxidation of Sulphides by the Electric Current. By E. F. 
Smita (Ber., 23, 2276—2283).—The substance to be examined was 
fused with caustic potash in a nickel crucible, which was connected 
with one end of an electric circuit, whilst a platinum wire dipping into 
the fused mass was connected with the other. In the circuit were 
also interposed an ammeter, for measuring the strength of the 
current, an apparatus for reversing the direction of the current, and 
a variable resistance. Rather more than 0°1 gram of the substance 
was generally used with 20—40 grams of caustic potash, and the 
current was allowed to run for 10 to 20 minutes, at a strength of 
1—2 ampéres; it was often found advantageous to reverse the current 
occasionally. The crucible and its contents were finally treated with 
water, the solution filtered from insoluble oxide, acidified, and the 
sulphuric acid in it estimated in the usual manner. It was found 
that in the case of blende, ZnS; cinnabar, HgS; galena, PbS; silver- 
glance, Ag.S; molybdenum-glance, MoS, ; stibnite, Sb.S;; orpiment, 
As,§,; jamesonite, ‘Sb.S;Pb. ; “enargite, AsS8,Cu;; stephanite, Sb, 2SsA giv; 
kobellite, (BiSb).S;Pb.; fahlerz, (SbAs),S; (Cu,Hg: FeZn),; tin 
pyrites, SnS,Cu.Fe ; pyrrhotite, FeSis; and marcasite, FeS., all the 
sulphur was oxidised to sulphuric acid by treatment in the manner 
described above, but not more than half the sulphur in copper-glance, 
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Cu.S, could be thus oxidised, while to effect the complete oxidation 
of iron pyrites, FeS., it was found necessary to add an equal weight 
of copper oxide, and use a current of 4 ampéres. C. F. B. 


Blowpipe Test for Mercury. By T. Cuartron (Chem. News, 62, 
41—42).—After the sublimate is obtained in Johnstone’s method 
for testing for mercury (Abstr., 1889, 797), the author recommends 
dropping a little iodine into the tube; when volatilised, this imme- 
liately gives the characteristic mercuric iodide if any mercury is 
present, whilst the inconvenience caused by the washing away of sub- 
limate by the use of acid is obviated. D. A. L. 


Reactions of Arsenic. By G. Loor (Chem. Centr., 1890, i, 1078 
—1079; from Apotheker Zeitung, 5, 263).—The author recommends 
hypophosphorous acid as the best reagent for arsenic, as described by 
J. Thiele (this vol., p. 1193). Arsenic is only precipitated from 
the strongly hydrochloric acid solution by heating. 10 c.c. of hydro- 
chloric acid, if heated for several hours with 0-1—0°2 gram of 
calcium hypophosphite, will show the presence of arsenious oxide if 
0-01 milligram be present. Of glycerol, sulphuric acid, phosphoric 
acid, 5 c.c. with 10 c.c. of concentrated hydrochloric acid is a suit- 
able quantity; of calcium phosphate, sodium phosphate, or tartar 
emetic, 0°5 gram in 10 c.c. of hydrochloric acid, is sufficient. In the 
case of bismuth subnitrate, it should be previously freed from nitric 
acid by gentle heating, or by dissolving an equal weight of the hypo- 
phosphite with it in hydrochloric acid. Of lig. ferri sesy7. 5 ¢.c. in 
10 c.c. of hydrochloric acid is decolorised with Bettendorf’s reagent, 
and then 0°2 gram of the hypophosphite added. Antimony oxy- 
sulphide is dissolved by hydrochloric acid and potassium chlorate, 
filtered through glass wool, and heated with hypophosphite for several 
hours on the water-bath. J. W. L. 


Quantitative Estimation of Vanadium and the Separation of 
Vanadic Acid from Phosphoric Acid. By R. Hotverscuerr 
(Inaugural Dissertation, Chem. Centr., 1890, i, 977—975).—By the 
application of Rosenheim’s iodometric method (Annalen, 251, 197), the 
author finds that vanadic acid may be rapidly and exactly determined, 
after first precipitating it as barium or lead vanadate. The substance 
is dissolved, and the vanadic acid precipitated with barium chloride 
or lead acetate. The precipitate is boiled with hydrochloric acid and 
potassium bromide, and the liberated bromine determined volumetri- 
cally with potassium iodide. In the absence of substances, such as 
molybdic acid, which are reduced by sulphurous acid or hydrogen 
sulphide, the vanadic acid may also be determined by first reducing 
it with one of these agents, the excess being then boiled off, and the 
vanadium tetroxide determined by potassium permanganate. If the 
vanadjc acid has been precipitated as barium or lead vanadate, 
the metal must first be separated before titrating with potassium 
permanganate. For the determination of vanadic acid and phosphoric 
acid when they occur together, the vanadic acid is first reduced to 
tetroxide with sulphurous acid, and after expelling the excess of the 
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latter, the phosphoric acid may be precipitated with molybdic acid 
and filtered off. If the amouut of vanadic acid is large, the precipita- 
tion of the phosphoric acid should be executed rapidly at 55—60°, 
using a considerable excess of molybdic acid; or the vanadic acid 
may first be determined in the solution by boiling with hydrochloric 
acid and potassium bromide, the liberated bromine being then deter- 
mined volumetrically ; the phosphoric acid is determined by evapora- 
ting the solution with a little sulpburic acid to dryness, the residue 
is taken up with water, the vanadic acid reduced with sulphurous 
acid, and the phosphoric acid precipitated with molybdic acid, as 
above described. If the alkalis are to be determined, the substance, 
dissolved in acetic acid, is treated, at boiling heat, with lead acetate, 
and the lead vanadate filtered off, the alkalis being then determined 
in the filtrate. J. W. L. 


Detection and Estimation of Lactic and Butyric Acids in 
Wines. By E. Macu and K. Porrete (Landw. Versuchs-Stat., 37, 
305—323).—Owing to heavy rainfalls and consequent flooding of 
wine-districts in South Tyrol, the grapes often become covered with a 
thin crust of mud. This contains, besides clay, a considerable 
amount of calcium and magnesium carbonates, which neutralise much 
of the acid of the grapes, and give rise to lactic and butyric fermen- 
tation. The resulting wine blackened when exposed to air, and could 
only be used for making inferior brandy. The mud-crust may, how- 
ever, be almost entirely removed by immersing the grapes for a few 
minutes in 2 or 3 per cent. sulphuric acid ; they are afterwards washed 
in running water. Determinations of alcohol, total acid, volatile acids, 
potassium hydrogen tartrate, glycerol, ash, and ash constituents were 
made at different periods, in samples of wine prepared (a) after 
washing the grapes with acid; (b) without washing the grapes, and 
letting the must ferment with the skins; (c) same as (b), but the 
must was drawn off, allowed to settle, and again drawn off; (d) same 
as (c), but the must was treated with sulphuric acid (1°83 grams per 
litre). The results of the analyses are given in tables. Acetic, 
butyric, and lactic acids were determined in samples (a), (b), and (c). 
The results show that the wine prepared from the grapes washed with 
acid was free from butyric and lactic acids, whilst the greater part of 
the small amount of acid in (b) consists of lactic acid. 

Detection and Estimation of Butyric Acid in Presence of Acetic Acid. 
—500 c.c. of wine is distilled until 125 c.c. remains; the residue is 
diluted to its original bulk, and again distilled until 125 c.c. remains. 
This is repeated four times,-and the free acid in the united distillates 
determined by titration with soda or with baryta. If soda has been 
used, the neutralised distillate is evaporated down, treated with dilute 
sulphuric acid, and steam distilled, and the distillate neutralised with 
baryta. The solution is so far evaporated down that it will solidify 
when cold, after which it is treated with absolute alcohol (10 parts). 
The barium butyrate dissolves, whilst the acetate remains almost 
entirely undissolved. The salts are separated by filtration and washing 
with absolute alcohol. The aqueous solutions of the salts are treated 
with sulphuric acid, steam distilled, and the acid determined by titra- 
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tion with soda. In order to ascertain whether the separation was 
complete, the neutralised solutions are evaporated down and treated 
with alcohol and sulphuric acid ; a trace of impurity is easily detected 
by the odour of ethyl salt. 

Detection and Estimation of Lactic Acid.—509 c.c. of wine is just 
neutralised with soda, some pumice powder added, and the whole 
evaporated to dryness in a deep dish on a water-bath, with fre- 
quent stirring. The residue is rubbed in a mortar, moistened with 
dilute sulphuric acid, and shaken three times with ether (200c.c.). The 
united ether extracts are carefully evaporated down in an Erlenmeyer 
flask, the residue washed with water into a deep dish, treated with an 
equal volume of alcohol, and slightly heated for a long time with 
freshly precipitated lead carbonate, until effervescence ceases. It is 
then digested for three or four hours, filtered, and washed with 95 per 
cent. alcohol. The filtrate is decomposed by hydrogen sulphide, 
filtered, heated on a water-bath to remove excess of hydrogen 
sulphide, and distilled until one quarter remains. It is then diluted 
to its original bulk and again distilled, and this is repeated until the 
distillate is neutralised by not more than 0°5 c.c. of normal soda solu- 
tion. The lactic acid in the residue is determined by titration. The 
results thus obtained are too high, owing to the presence of malic 
acid. The neutralised solution is therefore evaporated to dryness, 
and the sodium lactate dissolved out by absolute alcohol (sodium 
malate being insoluble). After evaporation of the alcohol, the residue 
is treated with dilute sulphuric acid, and extracted three times with 
ether. The residue from the ether is digested with lead carbonate, 
and the acid afterwards liberated as before. The solution of acid is 
divided into two parts, the one being used for the titration, and the 
other converted into zinc salt, to determine its purity. 

Palm’s method (Abstr., 1837, 307) was tried, and although it 
answered well for the detection of lactic acid, it was found to be 
unsatisfactory as a quantitative method. N. H. J. M. 


Quantitative Estimation of Uric Acid in Human Urine. By 
W. Camerer (Zeit. Biol., 27, 153—171).—The method adopted for 
the estimation of uric acid consists in estimating the nitrogen in the 
precipitate of uric acid produced by silver nitrate (Abstr., 1889, 
1040); Salkowski and after him Ludwig, however, decompose the 
precipitate produced by silver nitrate with sulphuretted hydrogen 
or sodium sulphide and weigh the uric acid as such. Camerer’s 
simpler method has certain disadvantages. Some authors have stated 
that a loss of uric acid is unavoidable; this is found to be more 
marked in urines than in solutions of pure uric acid; it is inde- 
pendent of the concentration, and is apparently due to imperfect 
filtering ; it was found that the error was so small as to be negligible, 
if Schleicher and Schull’s filters were used. Another objection is 
that silver nitrate precipitates from urine not only uric acid, but 
certain substances of the xanthine group. A number of comparative 
experiments were therefore made, the uric acid being estimated both 
by the author’s method and by Ludwig’s method. The latter was 
found to be by no means a simple process, and the difficulties are 
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pointed out and improvements in the methods of filtration, &c., 
suggested. The results in two analyses by the two methods were 
identical ; in the remaining nineteen analyses, Ludwig’s method gave 
the lower result, the percentage difference varying from 5°9 to 16°7, 
the mean being 10°9. In order to avoid the lengthy and trouble- 
some method proposed by Ludwig, it is recommended that the 
quantity of uric acid present be calculated. from the quantity as 
found by the author’s method, as in the following example: The 
silver precipitate of 150 c.c. of the diluted urine yielded 14°39 milli- 
grams of nitrogen, or 96 per 100 cc. 96 xX 3= 288 =the 
quantity of uric acid by Camerer’s method. The quantity found by 
Ludwig’s method was 26°0. Taking the mean percentage difference 
as 11 instead of 10°9, the true amount of uric acid can be calculated 
from Camerer’s number, thus—28°10—(28°8 x 0°11) = 25°6, which 
is nearly the same number as that obtained by direct analysis. If 
several analyses be made, and the mean taken, the results as shown 
in a table are practically identical in those obtained by calculation 
and by experiment. 

The physiological deductions from the experiments recorded 
coincide very closely with those of Schultze (this vol., p. 280), the 
following being the average numbers obtained from patients suffering 
from gout :— 


Diet Urea Uric acid Total Uric acid 
‘ nitrogen. nitrogen. nitrogen. nitrogen. 


§ 


36 =| ~—- 100 1: 
9 100 1° 


Mixed diet with alcohol. 109 $: 
Mixed diet with mineral 100 1 
water instead of alcohol 


Some analyses are also given of the urine from three patients 
suffering from febrile complaints ; the most marked point noted ap- 
pears to be the large quantity of xanthine compounds excreted; that 
is the difference in the uric acid by Ludwig’s method, and that by 
the author’s method is greater than the normal mean. 

W. D. H. 


Estimation of Fat in Milk in Dairies. By O. Lancxorr 
(Chem. Centr., 1890, i, 981—982; from Pharm. Zeit., 35, 225).—The 
author recommends the Soxhlet’s method by means of the areometer, 
and that of de Laval by means of the lactocrite. The latter is 
carried out as follows: 10 c.c. of milk is heated with 10 c.c. of a 
mixture of acetic acid (95 vols.) and sulphuric acid (5 vols.) in a 
test tube on the water-bath for 7—8 minutes. ‘The test tube is 
closed by an india-rubber stopper carrying a glass tube 20 cm. long. 
By this means the casein is completely dissolved and the fat floats to 
the surface. The whole of the contents of the test tube are trans- 
ferred to a small metal capsule, into which is then pushed a glass 
tube, so wide at the base that it exactly fits into the capsule, the 
liquid contents being thus forced up into the glass tube. The latter 
is thick walled, having but a narrow bore, and the column of liquid 
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thus becomes a long one; it is also graduated in such a manner that 
each division is equivalent to one-tenth per cent. of butter fat. For 
the better separation of the separated fat, these tubes are fixed into a 
centrifugal apparatus, which is worked for ten minutes at a rate of 
6000—7000 revolutions per minute. J. W. L. 


Examination of Oils, Fats,&c. By T. T. P. B. Warren (Chem, 
News., 62, 27—28, 51, and 75).—These substances may, according 
to the author, be divided into three classes as regards their behaviour 
with sulphur chloride :—Those which are not acted on, those which 
yield a magma completely soluble in carbon bisulphide, and those 
which yield a magma only partially soluble in that solvent. When 
the sulphur chloride acts, hydrogen chloride is evolved, and the 
sulphur combines with the cil residue. 

Animal, fish, and solid vegetable oils and fats, and also the fatty 
acids of fluid vegetable oils, do not yield products with sulphur 
chloride insoluble in carbon bisulphide, but the fluid vegetable oils do, 
and therefore the latter can be readily separated from the former by 
this means. The proportion of insoluble magma produced from a 
fluid vegetable oil is reduced by oxidation and therefore by treatment 
with ozonised air, or by keeeping in air, or by hot pressing as com- 

red with cold extraction, &c. Therefore the more readily oxi- 
disable oils can be separated from the less readily oxidisable oils by 
treatment first with ozonised air, then with sulphur chloride, then 
with carbon bisulphide. Olive oil is the most stable oil as regards 
oxidation; whilst oils such as poppy, walnut, linseed, rape, and 
cotton oil oxidise rapidly, with the result (besides the diminution in 
the amount of the insoluble magma) that their viscosity is increased 
and their iodine absorption reduced, which may be estimated and 
taken as a measure of the oxidation. Sulphur chloride has com- 
paratively little effect either on the weight or on the iodine absorption 
of the indifferent oil and fats. The total weight of magma should be 
ascertained in all cases. 

As an example of a separation on the author’s plan :—<An olive oil 
adulterated with lard and cotton-seed oil would, after treatment with 
sulphur chloride, yield the lard oil to carbon bisulphide; but both the 
lard oil and the altered cotton-seed oil would be removed by this 
solvent by treating the adulterated olive oil first with ozonised air 
and then with sulphur chloride. Lubricating lard oil compounded 
of animal fat and cotton-seed oil, or of cotton-seed stearin and animal 
fat, or oleomargarin adulterated with cotton-seed olein, can be 
separated and detected. The action of sulphur chloride on the oils 
attacked by it is modified in mixtures of such oils, inasmuch as the 
more susceptible oil interferes with the action on the other; in 
mixtures of castor and rape oils for instance, the former absorbs most 
of the sulphur chloride, leaving much of the latter oil unattacked. 
The author points out that the oleic and stearic acids separated from 
oils, &c., behaving differently with sulphur chloride, when recon- 
verted into glycerides, yield products having the same distinctive 
characteristics as the original oils or fats; which seems to indicate 
a chemical difference in these oleic and stearic acids, 
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Iodine tests must be made with great uniformity, should proceed 
for 24 hours at the same temperature in a warm dark room with 
precautions against the escape of iodine or other volatile matter. 
Hubl’s reagent is most safely made up as required. D. A. L. 


Colorimetric Method for Estimating Tannin in Barks. By 
S. J. Hinspate (Chem. News, 62, 19).—Material containing 1°5 to 10 
per cent. of tannin is used in quantities of 0°8 gram per 500 c.c. of 
water, and five drops of the extract is treated with 5 c.c. of a mixture 
of 0°04 gram potassium ferricyanide and 1°5 ec.c. of liquor ferri 
chloridi solution in 500 c.c. of water; after a minute, 20 c.c. of water 
is added, and within three minutes the colour is compared with that 
produced simultaneously and under exactly similar circumstances 
trom a definite number of drops of a standard solution containing 
0°04 gram of pure tannin in 500 c.c. of water; then the number of 
drops of the standard producing the same shade, correspond with the 
percentage of tannin present in the material. To avoid extremes in 
shades, extracts of materials containing more than 10 per cent. are 
made more dilute, and those with less than 1°5 per cent. stronger. 

D. A. L. 

Estimation of Tannin by means of Iodine. By A. Mouniape 
(J. Pharm. [5], 22, 153—159).—Carbon bisulphide is used as indi- 
cator in place of starch, and itis necessary to standardise the solution 
of iodine, and to make the assays under similar conditions. The 
iodine solution may contain 5°20 grams of iodine and 7°6 grams of 
potassium iodide per litre; this is standardised by means of a recently- 
prepared solution of pure and dry tannin, 1°0: 1000 water; a 10 per 
cent. solution of hydrogen sodium carbonate is also required. 10 c.c. of 
tannin solution, about 20 c.c. of the sodium carbonate solution, 10 c.c. of 
water, and 2 to 3 c.c. of carbon bisulphide are placed in a flask and 
iodine solution is run in until the last drop gives a violet or rose tint to 
the bisulphide. If 10°5 c.c. of iodine has been used, a second assay is 
made, in which 10 c.c. is run in at once; if this is not sufficient, a third 
assay is made, running in 10°3 c.c., which gives the colour, say ; then 
a fourth assay, using 10°2 c.c., and giving no colour, indicates that 
10°3 c.c. of iodine measures 10 c.c. of the tannin solution. The astrin- 
gent substances to be assayed are treated in the same way, and their 
contents in astringent acids can be expressed in terms of pure tannin. 
The assay should not contain more than 1°5 grams of tannin per litre. 
To 10 c.c. of the solution, 30 c.c. of the sodium carbonate solution is 
added, the 10 c.c. in excess being employed to largely saturate the 
astringent acids present, and the titration is made directly without 
filtration. To ascertain the real amount of tannin in a solution, the 
assay is repeated on another portion from which the tannin has been 
removed by treatment with skin. The method is applicable to all 
astringent substances, even to wine. In the case of wine, all interfer- 
ing compounds are practically eliminated as follows:—The assay is 
first made on 10 c.c. of the wine; then 50 c.c. of the wineis mixed with 
50 c.c. of a solution of gelatin (1 : 1000), and 20 c.c. of the filtrate is 
tuken fora new assay. The difference between the volumes of iodine 
required in the two cases measures the tanuin in the wine. J. T. 
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Colorimetric Method for Estimating Morphine in Opium 
Preparations. By S. J. Hinspate (Chem. News, 62, 77—78).— 
Various dilutions of officinal opium tincture with alcohol, 3 : 1, 2: 2, 
| : 3, are prepared, and a single drop of each is treated with about 
5 c.c. of fresh ferricyanide mixture (0°04 gram of potassium ferri- 
cyanide, 1°5 c.c. of liquor ferri chloridi, 500 c.c. of water), in about a 
minute 15 or 20 c.c. of water is added, and the colour observed; for 
examination, opium preparations are treated in a similar manner, and 
the shade produced compared with the standard. D. A. L. 


Determination of Morphine in Opium. By G. Loor (Chem. 
Centr., 1890, i, 1082; from Apotheker Zeitung, 5, 271).—The author 
recommends the following method :—5 grams of the finely-ground 
opium is carefully rubbed with water and diluted to 78 c.c. At the 
end of 1 to 2 hours, during which the mixture is shaken frequently, 
60°8 c.c., corresponding with 4 grams opium, is filtered off, 0-2 gram of 
oxalic acid is added, and at the end of half-an-hour, 5:2 ¢.c. of potash 
(1:2) is added, the mixture well shaken, and 16°5 c.c. filtered 
through a dry filter into an Erlenmeyer flask of 30 c.c. capacity, this 
quantity corresponding with 1 gram of opium, 5 grams of ether, free 
from alcohol, is added, and the mixture shaken briskly for 10 minutes 
in the closed flask. The excess of ether is volatilised by blowing a 
current of air into the flask, after which the separated morphine is 
collected on a filter, and washed with water saturated with ether. 
The morphine on the dried filter may be transferred back to the 
portion remaining in the flask, and the weight of the whole obtained 
by drying until the weight of the flask and contents is constant. In 
the case of tincture of opium, 50 ¢.c. is used for each experiment, and 
of opium extract 2°5 grams is a suitable quantity, the remaining 
operations being the same as above described. J. W. L. 


Testing Acetanilide. By E. Rirsert (J. Pharm. [5], 22, 21—23; 
from Pharm. Zeit., 35, 306).—After drying for two hours at 105°, 
the melting point should be 114°. This may be raised or lowered by 
the presence of acetotoluidides. The foliowing are tests for pure 
acetanilide :—0'1 gram is boiled by portions in 2 c.c. of concentrated 
hydrochloric acid; after cooling and the addition of one or two 
drops of chlorine-water, the liquid takes a beautiful blue tint. The 
aqueous solution of acetanilide should not have an acid reaction ; on 
boiling the solution and adding a few drops of ferric chloride solu- 
tion, a deep reddish-brown colour should be produced ; this disappears 
on adding a mineral acid. If to a boiling aqueous solution of acet- 
anilide (1 : 30) a drop of potassium permanganate solution (0°1 : 100) 
is added, the rose colour ought to persist five minutes at least, and 
should not become yellow on boiling afresh. Finally, the acetanilide 
should leave no solid residue when heated to redness. 


Estimation of Pyridine Bases in Gas-liquor. By W. Kinze1 
(Chem. Centr., 1890, i, 946; from Pharm. Centralhalle, 31, 239—242). 
—The author bases his method on the fact that pyridine mercuric 
chloride is completely decomposed into pyridine and mercuric chloride 
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by boiling the aqueous solution for some time, the pyridine being 
precipitated. The mercurammonium cbloride which, in the case of 
gas-liquors, would be formed at the same time is much more stable, 
becoming slowly converted into basic mercury compounds and ammo- 
nium chloride. J. W. L. 


New Reactions of Albumins. By C. Rercut (Monatsh., 11, 
155—165).—The author has previously (Abstr., 1889, 1092) called 
attention to the colour reactions obtained by treating the albuminoids 
with alcoholic benzaldehyde or salicylaldehyde in presence of dilute 
sulphuric acid and ferric sulphate, and has now elaborated his pre- 
vious experiments and extended them to other aromatic aldehydes. 

Reaction with Benzaldehyde—The blue condensation-product ob- 
tained on mixing egg-albumin, benzaldehyde, dilute sulphuric acid, 
and ferric sulphate, gives an absorption-band in the spectrum near 
D; apparently it is a compound of a base with sulphuric acid, for, 
on adding an alkali to the solution, the blue colour disappears with 
formation of a brownish-white precipitate, which dissolves in acids, 
again forming a blue or bluish-green solution. The precipitate dis- 
solves in alkalis, yielding a yellow solution. The ferric sulphate 
plays the part of an oxidising agent, since dilute nitric acid, mercuric 
oxide, and other substances which readily part with their oxygen, 
may be substituted for it. This reaction of albumin appears to be 
due to the scatole-group contained in it, since scatole itself gives a 
bluish-violet coloration when similarly treated. 

Reaction with Salicylaldehyde—When the solid albuminoid is 
moistened with a 0°5 per cent. alcoholic solution of salicylaldehyde, 
the alcohol allowed to evaporate, and the substance treated with 
a little dilute sulphuric acid containing ferric sulphate, coloured pro- 
ducts are formed. Egg-albumin and blood-albumin, blood-fibrin, and 
casein give a bluish-violet; legumin, a brownish-violet; vegetable 
fibrin, a brownish-yellow ; and sheep’s-wool and skin, violet-blue com- 
pounds. After some time, the solid mass dissolves, forming a solu- 
tion having the same colour. The bluish-violet solution obtained 
from egg-albumin shows an absorption-band in the spectrum between 
C and D, and contains a base which may be precipitated by alkalis. 
In order to recognise albumin in solution by this test, the liquid is 
mixed with a drop of the alcoholic solution of the aldehyde, an equal 
volume of concentrated sulphuric acid added, cooled, withont shaking, 
and finally a few drops of ferric sulphate are poured in. According to 
the strength of the solution, a blue or violet zone is sooner or later 
formed. Salicylaldehyde gives a similar blue or violet solution when 
treated with scatole. The oil from Spiraea ulmaria gives the same 
reactions with the albuminoids as salicylaldehyde, but the colour is 
not so intense. 

Reaction with Anisaldehyde.—Egg-albumin, vegetable-albumin and 
casein give a violet coloration; blood-albumin and sheep’s-wool, a 
violet-red ; blood-fibrin, a blue; legumin, a Meotwaidh-cbabe colora- 
tion. The violet solution from egg-albumin gives an absorption-band 
between D and F. Alkalis precipitate a base which is apparently a 
scatole compound. 
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Reaction with Vanillin, Piperonal, Cinnamaldehyde, and Furfur- 
aldehyde.—All these substances give coloured products with the 
albuminoids and similarly coloured products with scatole. 

The aromatic aldehydes, in presence of sulphuric acid and ferric 
sulphate, give coloured condensation-products with phenols, but 
these have an acid character, and unite with bases to form new 
coloured compounds. It consequently follows that in albumin it is 
the scatole-group which furnishes the coloured compounds above 
described. The production of these substances forms not only a 
very delicate test for albumin, but may be used conversely as a test 
for the presence of aldehydic compounds in wood, in resins, and in 
ethereal oils. G. T. M. 


] 
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Analysis of Peptones. By G. Bruytants (Chem. Centr., 1890, 
i, 1084; from Revue Internal. Scientif., 3, 167).—JInsoluble nitro- 
genous substances: 6 grams of the substance is treated with water, 
diluted to 500 c.c., allowed to settle for two days, the clear liquid 
decanted, the insoluble portion washed by decantation, and weighed 
on a tared filter after drying at 105°. Coagulable albumin: 10 
grams of the substance is treated with 300 c.c. of water, and, 
after clearing, 150 c.c. is filtered off and heated to boiling. The 
precipitated albumin is washed by decantation and weighed on 
a tared filter, after drying at 105°. Albwmose: 5 grams of the sub- 
stance is boiled in 200 c.c. of water, filtered, and 100 c.c. of the 
filtrate is evaporated to about 10 c.c. and 100 c.c. of a saturated 
solution of ammonium sulphate added. The precipitate obtained is 
washed with a cold saturated solution of ammonium sulphate, trans- 
ferred to a tared filter, dried at 105°, and weighed. The adhering 
ammonium sulphate is then washed off with 500 c.c. of water, its 
amount determined by an estimation of the sulphuric acid, and the 
amount of precipitated albumin thus obtained by difference. For the 
nitrogen determinations, Kjeldahl’s method is employed. 

J. W. L. 
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Analysis of Peptones. By A. Denayer (Chem. Centr., 1890, i, 
1084—108& ; from Hevue Internal. Scientif., 3, 168).—The author 
considers the method of precipitating the albumose-peptone, as 
recommended by G. Bruylants (preceding abstract), inaccurate, since 
mucilage is precipitated by ammonium sulphate solution. He recom- 
mends the following method for the complete analysis of peptones :— 
Mucilage: 1—2 grams of peptone is treated with water and precipi- 
tated with Mayer’s potassium mercury iodide solution (49801 grams 
potassium iodide, 13546 grams mercuric chloride, 1000 c.c. water), 
filtered, washed, concentrated to a few c.c., saturated solution of 
ammonium sulphate added, and the mixture heated to boiling, whereby 
the mucilage is precipitated. The precipitate is washed by decanta- 
tion, then with ammonium sulphate, and, lastly, rapidly with cold 
water; the double iodide is separated with boiling alcohol, and the 
mucilage, with adhering ammonium sulphate, is weighed. The 
ammonium sulphate is determined, and its weight deducted. Albu- 
mose peptone: 1—2 grams of peptone is treated with 5 c.c. of water, 
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the mucilage and albumose. precipitated with ammonium sulphate, 
and the precipitate weighed, from which is deducted the weight of 
mucilage and ammonium sulphate. Peptone: 1—2 grams of sub- 
stance is dried in a vacuum at 60°, whereby the substance swells up, 
and is then washed with 95 per cent. alcohol. The residue is dis- 
solved in a few c.c. of water, and an excess of sodium phospho- 
tungstate added. The precipitate, consisting of mucilage, albumose, 
and peptone, is weighed on a tared filter. It is then incinerated, and 
the weight of the ash, as also the weights of the mucilage and 
albumose, deducted from that of the whole precipitate, the difference 
being peptone. Unchanged substances, consisting of amido-bases, fatty 
acids, and amido-acids, are determined in the alcoholic extract. 
Taurine, dextrose, and glycogen are insoluble in alcohol, and are 
determined by the difference between the determined substances and 
100. The water, mineral matters, and insoluble substance are 
determined according to Bruylants’ method (loc. cit.). The author 
adds the following analyses :— 


| Peptone prepared 
directly from 
meat. 


Peptone from 
albumin of 
cleaned meat. 


Peptone from 
egg-albumin. 


37 °675 34°700 25° 857 
Albumose 9 ....eeeeeese 31 °300 53 °350 15 ‘964 


Mucilage. . _ _ 9 826 
Unchanged ‘products. . 5 525 5-930 29 972 
Mineral matters ........ 8-285 1-025 19-386 
WHEE. 6b 66 0600 26 cucciec 10-250 4°625 _— 
Fae cc cececccccece 9*965 3°980 — 


J. W. L. 


Quantitative Estimation of Furfuraldehyde and of Penta- 
glucoses (Pentoses). By A. Ginrner and B. Totiens (Ber., 23, 
1751—1752).—The method of estimating furfuraldehyde by precipi- 
tating with ammonia as hydrofurfuramide does not yield very 
trustworthy results, and the authors propose instead to estimate it by 
titration with phenylhydrazine, employing aniline acetate as indicator, 
which gives results accurate to 1—2 per cent. They have also 
improved the process of distilling pentaglucoses (pentoses) with 
hydrochloric acid, so that the quantity of furfuraldehyde obtained is 
constant, and by estimating the latter they are therefore enabled to 
determine the quantity of pentaglucoses (pentoses) present. 

Pure arabinose and xylose yield about 50 per cent.; cherry gum, 
15 per cent. ; gum arabic, 14 per cent.; and wheat and oat straw, 
13 per cent. by weight of furfuraldehyde. On the other hand, starch 
and sugar only yield }—4 per cent., and ivory-nut shavings, about 
1 per cent. Glycuronic acid, however, yields about 46 per cent. 


H. G. C. 
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Dispersion of Carbon Compounds. By P. Barsier and L. Roux 
(Compt. rend., 111, 180—183; compare Abstr., 1889, 865, this vol., 
p. 1034).—Measurements of the refractive and dispersive powers of 
simple and mixed ethers of the methane series show that the disper- 
sive power and the specific dispersive power increase with the molecular 
weight, but are practically the same for all isomerides containing the 
same quantity of carbon. The introduction of CH, into the molecule 
raises the specific molecular dispersive power by about 8:2. In the 


equation (= _ b)M = a, the value of a is —6°443, and of b +0°5790; 


t 
in the equation (B — (7) = K, 6 = 0°6626 and K = —1-44. 


In methyl allyl, ethyl allyl, and propyl allyl ethers, the dispersive 
power and specific dispersive power remain practically constant, and 
do not increase with the molecular weight. Comparing these ethers 
with others containing the same number of carbon atoms, it is seen 
that the dispersive power increases as the proportion of hydrogen 
diminishes. 

In the case of methyl benzyl, ethyl benzyl, propyl benzyl, isobutyl 
benzyl, and amyl benzyl ethers, the dispersive power diminishes as 
the molecular weight increases, but the addition of CH, produces a 
variation in the specific molecular dispersion equal, as in the methane 
series, to about 82. For the series, in the first equation, a = + 40°87, 
and 6 = +0°5834; in the second equation, 8 = 0, and K about 4°4. 

In all cases the specific molecular dispersive power of the ethers is 
equal to the sum of the dispersive powers of the two alcohols from 
which they have been formed, minus the dispersive power of the 
water eliminated. C. H. B. 


Dispersive Power of Acids of the Acetic Series. By P. 
Barsier and L. Rovx (Compt. rend., 111, 235—236).—The dispersive 
power of acids of the acetic series increases with their molecular 
weight. Formic acid is an exception, if the dispersive power B is 
alone considered, but the exception disappears in the case of the 
specific dispersive power. The dispersive powers of isomerides are 
practically the same, but the values are highest in the case of the 
normal acids. The differences between the successive values of the 
specific molecular dispersive powers are practically constant, and 
equal to 7:8, so that the variation of the specific dispersive power 
may be represented as a function of the molecular weight, thus, 


C _ b) Mt = a, in which a = —11,515, b = 0°5625. The relation 


between the dispersive power and the molecular volume is the same as 
in the case of the corresponding alcohols (this vol., p. 1034), the 
values of the constants being 8 = +0°6393, K = —1-08. 


VOL. LVIIL. 
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Dichromate Cell. By Genpron (Dingl. polyt. J., 275, 68—70).— 
This cell, in which potassium or sodium dichromate forms the de- 
polarising fluid, is capable of yielding a powerful current for a 
lengthened period. The area of its electrodes is large in proportion 
to the capacity of the cell; the internal resistance is small, the 
electrodes being placed parallel, and as closely to one another as is 
practicable. The zine plates are readily exchanged without the 
necessity of interrupting the current, the fluid can be kept at a 
consiant level, whilst the spent liquor is removed from the lower part 
of the cell by the aid of an automatic arrangement of valves, full 
details and drawings being given in the original. D. B. 


Theory of Secondary Batteries. By F. Srremiz and G. 
Neumann (Ann. Phys. Chem. [2], 41, 97—112).—Streintz, in a 
former paper (this vol., p. 315), showed the electromotive behaviour 
of the plates of a secondary cell on charging and discharging. The 
authors now endeavour to fix the chemical reactions which take 
place at the same time, and for this purpose investigate the difference 
of potential exhibited by various lead compounds with respect to an 
amalgamated zinc plate. The compound was pressed into two strong 
glass vessels, one provided with a platinum, the other with a bright 
lead electrode. The zinc plate was immersed in dilute sulphuric acid, 
and connection made with the substance by means of a woollen 
thread moistened with the acid. The lead or platinum electrode was 
connected with one pair, the zinc plate with the other pair of 
quadrants in a sensitive electrometer. When the same result was 
obtained with lead as with platinum, it was concluded that the con- 
duction was metallic; when otherwise, electroiytic. The lead 
compounds investigated were the oxides Pb,O, PbO, Pb,O,, PbO,; 
the hydroxides Pb(OH),, PbO(OH),.; and the sulphate. The per- 
oxide was the only substance that showed metallic conduction, and 
in general the difference of potential against zinc increased in the 
case of the oxides and hydroxides with the quantity of oxygen they 
contained. 

The authors formulate their conclusions as follows :—The pheno- 
mena in a secondary cell are sufficiently explained by the behaviour 
of metallic lead, its sulphate, and its peroxide, together with the 
gaseous ions, oxygen and hydrogen. On discharging, the metallic 
surface of the negative plate is converted into sulphate, which passes 
in part into peroxide; whilst the peroxide of the positive plate is 
superficially converted into sulphate. On charging, the sulphate 
disappears from both plates, and finally the negative plate consists 
entirely of lead and absorbed hydrogen, the positive plate of pure 
peroxide. (Compare Frankland, this vol., p. 842.) J. W 


Electrical Properties of Semi-permeable Walls, By W. 
OstwaLp (Zeit. physikal. Chem., 6, 71—82).—A semi-permeable 
material is looked on as one which allows the passage through it of 
the solvent, but not of the dissolved salt, The permeability of any 
given materiai does not, however, depend on the nature of any given 
salt as « whole, but on that of each of its ions. Ferrocyanide of 
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copper is permeable by potassium chloride, because it allows: tle 
passage of both the potassium and chlorine ions, not by barium: 
chloride, because it will not allow the passage of the barium, and not 
by potassium sulphate, because it will not allow the: passage of the 
SO, ions. 

If a solution the ions of which cannot pass through a semi-per- 
meable material, be submitted to electrolysis, the electrodes. being 
separated by a semi-permeable wall, the latter-will itself act as a 
metallic electrode. Two glasses were filled with normal copper 
sulphate solution, and connected by a J-tube, the ends.of which were 
covered with parchment paper. ‘The (J-tube was filled with normal. 
potassium ferrocyanide, so that a layer of copper -ferroeyanide-formed 
on the paper, aud a current was then passed from one glass. to: the: 
other. After a time, copper was found deposited on the parchment 
paper in the glass which contained the positive electrode. The 
mechanism of the process appears to be that the positively-charged: 
copper ions come in contact with the ferrocyanide film, through 
which they cannot pass, and’ therefore here give up their charges, and 
are deposited in the metallic state: The same thing happens to the 
negative FeCy, ions at the other side of the film. These, by loss of 
an equivalent of negative electricity, become converted into the triad 
ferricyanide ions. At the other film, the potassium ions, which can 
permeate the copper ferrocyanide,.pass through and unite with the 
SO, ions of the copper sulphate, and so establish electrical equi- 
librium. 

This view of the peculiar behaviour of semi-permeable materials 
towards different ions affords an explanation of the fact noticed by 
Becquerel that when a tube containing copper nitrate solation is 
placed in a solution of sodium sulphide, a deposition of copper takes 
place in the interior of the tube. In this case, the copper sulphide 
first formed allows the passage of the NO,,. but not of the copper ions. 
The NO, ions coming in contact with: the sodium sulphide bring 
about the following change :— 


2NO; + 2Na, S = 2Na NO; + Ke. 8. 

2(—-) = 4(+) 4(—) 2(4+) -2(—) 2+) -2(--). 
If the positive and negative charges are counted, it will be seen that 
there are six negative and four positive before, and four negative and 
fuur positive after the reaction. The negative charges set free 
combine with the positive charges of the copper ions on the other side 
of the film, and the metal is thus deposited. 

The author shows that many electrophysiological phenomena are 
explained by the above facts with regard tu semi-permeable materials, 
as that of the secondary resistance of albumin noticed by Dubois- 
Reymond (Monatsber. Berl. Akad., 1*60, 816). The fact that damp 
membranes may, under circumstances, act as perfect insulators is also 
thus explained. H. C. 


Difference of Potential between two Dilute Solutions of 
Binary Electrolytes. By M. Pianck (Ann. Phys. Uhem. [2], 40, 


561—576).—In a former paper (this vol., p. 677), the: author calcu- 
4y 2 
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lated the difference of potential for the case of two solutions contain- 
ing the same electrolyte in different proportions. The integration of 
the differential equations for the general case of two solutions con- 
taining different electrolytes is the subject of this communication. 
The existence between the two solutions of a limiting layer of small 
but still finite thickness is assumed. Different values for the differ- 
ence of potential are found according to the way in which the 
concentration is supposed to alter within the intermediate layer. 
The author shows, however, that in a very short time a state of 
stability will be reached in which the total concentration (sum of the 
concentrations of the positive or negative ions) will vary within the 
layer as a linear function of the distance. This consideration is 
sufficient to make the above problem uniquely soluble, supposing the 
electrolytes to be completely dissociated. A comparison of the cal- 
culated values for the difference of potential with Nernst’s experi- 
mental numbers shows a satisfactory agreement. J. W. 


Electrical Resistance of the Alloys of Ferro-manganese and 
Copper. By E. L. Nicuots (Amer. J. Sci. [3], 39, 471—477).— 
The resistance of alloys of ferro-manganese and copper was deter- 
mined at 20° and 100°, the object being to investigate the change of 
resistance with change of temperature between these limits. In the 
course of these experiments, it was found that a number of the alloys 
had the remarkable property of decreasing in resistance each time 
that they were subjected to a change of temperature, an alloy con- 
taining 80°82 per cent. of copper and 19°12 per cent. of ferro-man- 
ganese, when heated and cooled through the above range of 80°, 
diminishing in resistance with each operation, the diminution being 
still perceptible at the end of the seventh cycle. On being then 
raised to a red heat and allowed to cool, a still more marked diminu- 
tion in the resistance of the above alloy was found to have taken place. 
The temperature coefficient of this alloy was positive, and continued 
to increase as the heating and cooling process was repeated. With 
an alloy consisting of 70°65 parts of copper and 29°35 parts of ferro- 
manganese, a similar behaviour was observed. After being brought 
into a condition of stability such that further heating and cooling 
through a range of 80° had but little permanent effect upon its con- 
ductivity, it still showed, when hard drawn, an appreciable negative 
coefficient. It was then annealed three times at red heat, specific 
resistance and coefficient being determined for the range of 20° to 
100° after each annealing. The results were as follows :— 


Specific resistance. 


Condition. Coefficient. 


Rather hard.......... 
Once annealed ........ 
Twice annealed ......- 
Thrice annealed ...... 
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A number of similar alloys showed, when hard rolled, a coefficient 
very near to zero, sometimes positive, sometimes negative. After 
annealing at 300° to 400°, a well-defined negative coefficient, after 
annealing at a red heat, a still larger positive coefficient, was pro- 
duced. It was found that the positive coefficient produced by annealing 
could be reduced again by rolling the alioy. 

The relation of composition to the temperature coefficients was 
determined. With 10 per cent. of ferro-manganese, the change of 
resistance is less than 1 per cent. for 100°. Alloys containing from 
15 to 20 per cent. of ferro-manganese have exceedingly small 
coefficients, the coefficient at 18 per cent. being practically zero. As 
above shown, the coefficient may be made to undergo a considerable 
alteration by varying the temper of the metal. The marked influence 
of temper upon the conductivity of these alloys renders it difficult to 
determine the precise law of the change in specific resistance with 
the composition. It would, however, appear from the results that 
the resistance increases nearly in direct proportion to the percentage 
of ferro-manganese. H. C. 


Conductivity of Distilled Water. By W. Osrwatp (Ann. Phys. 
Chem. [2], 40, 735—737).—The author contends, as against Pfeiffer, 
that the electrical conductivity of distilled water is in great measure 
due to the presence of carbonic anhydride in solution, which can only 
be removed by distillation over a considerable quantity of a base, by 
preference lime. J. W. 


Behaviour of Mannitol towards Boric Acid. By G. Macnanini 
(Zeit. physikal. Chem., 6, 58—7V).—It is well known that some 
action takes place between boric acid and mannitol when in solution, 
and the assumption has been made that the two combine to form 
ethereal salts. In order to test this view, the author has determined 
the conductivity of solutions of borie acid containing different 
amounts of mannitol. The apparatus used was that described by 
Ostwald (Abstr., 1889, 4), and the molecular conductivities »', and sa’, 
of boric acid and of mannitol were calculated on the assumption that 
in each case the conductivity was due solely to the presence of one 
of the two substances. 

The molecular conductivity of boric acid is found to be enormously 
increased by the addition of mannitol, the increase being greater the 
larger the amount of mannitol added. One must therefore assume, 
since mannitol is a non-conductor, that some electrolyte is formed in 
the solutions, increasing in amount with the mannitol added. It 
further appears that the molecular conductivity of boric acid in the 
presence of mannitol decreases with rising dilution, a behaviour 
which is opposed to that of all other electrolytes. One may, however, 
assume in this case that the compound of boric acid and mannitol 
first formed is subject to hydrolysis, and therefore will be decomposed 
by the addition of water. The decomposition of the electrolyte with 
increasing dilution then explains the decrease in the conductivity 
which takes place. This view is further supported by the fact that 
solutions containing a large proportion of mannitol behave normally 
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up to a certain dilution, the conductivity regularly increasing; but a 
maximum is after a time reached, and a decrease then sets in, no 
doubt due to the fact that the hydrolytic has become greater than the 
electrolytic dissociation. 

Application of the Guldberg-Waage theory leads to the conclusion 
that a compound of boric acid and mannitol is formed in the above 
solutions, containing 3 molecules of the former to 1 molecule of the 
latter. The amount formed at constant temperature is a function of 
the amounts of water, boric acid, and mannitol, and may be deter- 
mined with respect to the last two substances in accordance with the 
laws of chemical equilibrium, since the electrical conductivity of a 
solution containing different amounts of boric acid and mannitol in 
the same amount of water varies in accordance with the same laws. 

Other substances containing hydroxyl groups are found to increase 
the conductivity of boric acid solution. Dulcitol was examined, but 
a simple relation was not found in this case. Measurements are also 
given for solutions of tartaric and boric acids, which lead to the con- 
clusion that these form at least one compound with one another. 

H. C. 

Effects of tthe Silent Discharge. By P. ScuHurzennercer 
(Compt. rend., 111, 14—18; compare this vol., 691, 692, and 961).— 
The apparatus employed consisted of a vertical discharge tube, with 
armatures of acidulated water. The lower end of the tube was drawn 
out and connected, by means of a semi-capillary copper tube, with a 
horizontal glass tube 1:3 m. in length and 10 mm. in diameter, con- 
taining 03 m. of pumice and phosphoric anhydride, 0°25 m. of pumice 
and sulphuric acid, ‘0°25 m. of moist potash-pumice, and 0°25 m. of 
spongy platinum. The spongy platinum was kept at a dull red heat, 
in order to remove the last traces of oxygen from the combustible 
gases used in the experiments. 

A current of gas was passed slowly through the apparatus, and was 
subjected to the action of the discharge. Under these conditions, the 
gas in the annular space through which the discharge passed was 
continually renewed, and the gaseous products were carried forward 
into the collecting apparatus, which contained phosphoric anhydride to 
absorb the water, and potash to absorb the carbonic anhydride. 

A slow current of carbonic oxide was passed through the apparatus 
for six hours without any discharge; there was no alteration in the 
weight of the collecting apparatus. Four experiments were made with 
the discharge, from 0°2 to 0°3 gram of solid matter being condensed in 
each case. In three experiments this product was deep brownish- 
black, and in one it was pale-brown in colour. It was only very 
partially soluble in water, and the brownish-yellow solutions were 
very feebly acid. The proportion of hydrogen did not exceed 0°2 to 
0°3 per cent., and the ratio of carbon and oxygen was C,: O; in one 
ease, and C, : O, in another. 5 

A soluble and acid product obtained by renewing the gas in the 
apparatus at the end of every three hours only had the composi- 
tion C, 421 ; H, 1-4; O, 56°5 per cent. ; whilst when the water and car- 
bonic acid were absorbed every half hour, the results were as fol 
lows :— : 
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C per cent. H per cent. O per cent. 
47°28 0°48 52°24 
45°02 0°60 54°38 
45°00 0°59 54°41 . 


The longer the action of the discharge on the same quantity of gas, 
the greater the proportion of hydrogen and oxygen in the condensed 
product. The solubility and acidity increase with the time of action, 
and the ratio between the carbonic anhydride formed and the con- 
densed product diminishes up to a certain limit. In four experiments 
in which the gas was continually renewed, the ratio of the weight of 
the condensed product to the weight of the carbonic anhydride 
formed was 1°39, 1°38, 1°39, 1°35, whilst the continued action of the 
discharge on one and the same mass of gas gave a ratio of 2°2 after 
an hour, and 2°5 to 26 after four days. The ratio of the oxygen and 
hydrogen in the condensed product is not the same as in water; there 
is an excess of oxygen. From the composition of the condensed pro- 
duct and the weight of gaseous carbonic anhydride formed at the 
same time, it follows that only about half the oxygen required to 
produce the carbonic anhydride has been obtained from the condensed 
carbonic oxide, and hence oxygen must have been derived from 
external sources. Moreover, the oxygen introduced from without is 
more than could exist in combination with the hydrogen (also derived 
from external sources) in the form of water. 

If a current of pure and dry nitrogen is passed through the appa- 
ratus, and is subjected to the action of the discharge, there is no alter- 
ation in the weight of the absorbing apparatus, and hence it follows 
that the elements of water do not pass through the glass in a com- 
bined condition, and, moreover, do not pass through cracks or pores 
in the glass. It would seem that the oxygen and hydrogen pass 
separately through the glass by a kind of electrolytic transportation, 
and are detected only when they come in contact in the annular space 
with some substance, such as acetylene, which can combine with the 
oxygen, or carbonic oxide, which combines with both oxygen and 
hydrogen. C. H. B. 


Influence of a Magnetic Field on the Electrical Resistance 
of Gases. By A. Wiiz (Compt. rend., 111, 264—266).--A magnetic 
field has no influence on the silent discharge in gases ; its effect in the 
case of a Geissler tube must be attributed to the special constraction 
of the tube, and the state of rarefaction of the gas which it contains. 
Such tubes seem to behave like condensers, and the effect of a magnet 
may be attributed to an alteration in their electrical capacity. > 

C. H. B. 


Heats of Formation of Amides. By Berrtuetor and Foon 
(Compt. rend., 111, 144—146).—The last column gives the heat of 
formation from the solid acid and the crystalline base with elimina- 


tion of water. 
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Molecular heat of combus- 
tion. Heat of Heat of 
formation dissoluti 
from ole 1880 ution 
an at 14—-14°5". 
Const. vol. | Const. press. — 
Acetamide .... 288-0 2881 72°9 —1°85 - 50 
Propionamide. . 435 6 426-0 88°4 —0°'97 - 
Benzamide .... 851°9 852 °3 49°3 — — 56 
Succinimide ... 439 °3 439 -2 110°5 — —23°1 
Acetanilide.... 1016°1 1016°8 §2°1 — +13°9 
Benzanilide ... 1582 °2 1583 7 22:1 — + 71 


The formation of the anilides develops more heat than the forma- 
tion of the corresponding amides, a result which explains their 
greater stability in contact with water, the difference being in- 
creased because the heats of formation of the ammonium salts are 
greater than those of the aniline salts. C. H. B. 


Heats of Formation of Sugars. By Brrrseior and Martianon 
(Compt. rend., 111, 11—14).— 


Molecular heat of com- 
Heat of bustion. 
Mol. wt combus- | Heat of 
sia. tion, 1 formation. 
— Const. vol. | Const. press. 
Erythrol ........ 122 4117°6 502°3 502°6 +219°6 
Arabinose........ 150 3714°0 557 *1 557-1 + 259 *4 
Kghese. ..cccecece 150 3729 °9 560°7 560°7 + 255°8 
Raffinose ........ 504 4020-0 2026-1 — +775°3 
Inosite (racemic). . 180 3676 ‘8 661°8 — +818°0 
Inosite (inactive). . 180 —_ 666 °5 _ +313°3 


The heat of formation of dextrogyrate and of levogyrate inosite is 
316°2 Cal., from which it follows that the inactive inosite contains 
a reserve of energy. 

Heat of dissolution of erythrol at 24°, —5°54 Cal. Heat of dis- 
solution of anhydrous raffinose at 181°, +838 Cal.; of hydrated 
raffinose at 17°7°, —9°72 Cal. 


Differences between Heats of Formation. 


Methyl alcohol (liquid) and glycol (liquid)........ +113 Cal. 
Glyercol (crystallised) and erythrol (crystallised) +114 ,, 
Erythrol (erystallised) and mannitol (crystallised) +113x2 Cal. 


Ethyl alcohol and glycol ..... coceee +41°5 Cal. 
Propy! alcohol and glycerol ........ +42°7 x 2 Cal. 
Butyl aleohol and erythrol ........ +435 x3 ,, 
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From the last three numbers it will be seen that the heat of sub- 
stitution of hydroxyl, OH, for hydrogen, H, increases in proportion to 
the hydricity of the alcohol. They also represent the difference 
between the heat of fixation of CH, (about 156 Cal.) and CHOH 
(about 113 Cal.). C. H. B. 


Heats of Combustion of Sulphur Compounds. By Ber- 
THELOT and MatiGNnon (Compt. rend., 111, 9—11).—Determinations of 
the heats of combustion of carbon compounds containing sulphur 
have hitherto been somewhat unsatisfactory, owing to the difficulty of 
ensuring complete oxidation of the sulphur. If, however, the com- 
pound is burnt in a calorimetric bomb filled with oxygen under a 
pressure of 25 atmospheres, the oxidation of the sulphur is complete 
and instantaneous (compare this vol., p. 1462). If the compound 
contains very little hydrogen, the addition of camphor is necessary. 


Molecular heat of com- 


Heat of bustion. 

combus- Heat of 
tion, formation. 

i gum. Const. vol. | Const. press. 


Thiophen ........sese06| 797071 669-5 670°9 - 149 
SE cccokestensen ..| 3080°6 385-0 385 °7 +185 °7 
Carbon bisulphide (liquid)| 5217-0 396 *4 398 “1 — 22°6 


Heat of formation of gaseous carbon bisulphide, —27°0 Cal. 
C. H. B. 
Stability of Salts alone and in presence of Water: Aniline 
Salts. By Berruxtor (Compt. rend., 111, 135—144).—Aniline Sul- 
phate :—Moiecular heat of dissolution (284 grams) at 24°, —4°63 Cal.; 
heat of neutralisation of aniline by one equivalent of sulphuric acid, 
+863 Cal. The heat of dissolution of aniline is given by the equa- 
tion Q = —(¢—11°9)0°0447 Cal., and hence the neutralisation of one 
molecule of dissolved aniline by an equivalent of dilute sulphuric 
acid develops +9°2} Cal.,a number 5°3 Cal. lower than the corre- 
sponding value for ammonia. The difference between the heats of 
formation of the two solid salts from dissolved base and acid is 
43 Cal., and from gaseous constituents 5°] Cal. The addition of 
an equivalent of sulphurie acid to a molecule of aniline sulphate 
absorbs —0 81 Cal., or, as in the case of sodium, potassium, oa am- 
monium, the heat of formation of the acid sulphate is lower than that 
of the normal salt. An exeess of aniline produces no sensible thermal 
disturbance, a fact whieh shows that combination between the base 
and the acid is very nearly, if not quite, complete. Nevertheless, 
aniline sulphate im solution undergoes slight dissociation, especially 
when heated, the extent of dissociation, although small, being dis- 
tinctly greater than in the case of ammonium sulphate, 
Thermochemical measurements show that sodium hydroxide com- 
pletely displaces aniline from its sulphate even in presence of an 


1362 ABSTRACTS OF CHEMICAL PAPERS. 


excess of aniline. Ammonia also displaces the aniline, but in this 
case there is a slight division of the acid between the bases, a result 
due to the partial dissociation of the two sulphates in solution. 

Aniline Nitrate and Chloride.—These salts stand in precisely the 
same relation to the corresponding ammonium salts as does aniline 
sulphate to ammonium sulphate. In the case of both bases, the heats 
of formation of the nitrate and chloride from the acid and base are 
the same. 

Aniline acetate has not been isolated in the solid state. The addi- 
tion of acetic acid to an equivalent quantity of aniline at 24° develops 
+1°53 Cal., and if it is assumed that the heat of fusion of the acetic 
acid is the same as that of aniline acetate, the heat of formation of 
this salt from gaseous constituents is +10°]1 Cal. The heat of for- 
mation of the ammonium compound is + 84 Cal. greater, and hence 
the combination of aniline with acetic acid is much less complete 
than with the acids previously mentioned. A solution of aniline and 
acetic acid in equivalent proportions gives a further development of 
+ 1°41 Cal. on addition of a second equivalent of acetic acid, and 
+ 0°73 Cal. with a second equivalent of aniline. In sulution, therefore : 


NH.Ph + HOAc.... develops +3'8 Cal. 
NH.Ph + 2HOAc .. se +52 ,, 
2QNH.Ph + HUAc.... ‘i +48 ,, 


Aniline Benzoate-——Aniline and benzoic acid, when gently heated 
together in equivalent proportions, yield a homogeneous liquid which 
crystallises on cooling and dissolves completely in water. If the 
solution is concentrated by evaporation, it deposits crystals of benzoic 
acid, and the dissociation of the salt is practically complete. The 
heat of dissolution of the crystalline product is —4°79 Cal., and from 
this and the heat developed by the action of sodium hydroxide 
it follows that the action of the liquid aniline on the solid acid 
develops + 2°7 Cal. The heat of formation of the benzoate from 
gaseous constituents would be + 11°3 Cal., and the difference, 5:7, 
between this number and the value for the ammonium salt is nearly 
the same as in the case of the nitrates. The formation of the solid 
salt from dissolved acid and base is + 9°8 Cal., or 5 Cal. higher 
than in the case of the acetate. It follows that though the salt 
partially dissociates on solution, the dissociation is much less than in 
the case of the acetate. 

The crystalline product spoken of as aniline benzoate is really a 
mixture of crystals with an oily substance, and if the crystals are 
separated by repeated pressing between filter paper, they are found 
to have the composition of the acid benzoate, PhN H,,2C,H,O,. 

C. H. B. 


Equilibrium and Reciprocal Displacements between Volatile 
Organic Bases. By Berruetor (Compt. rend., 111, 289—296 ; com- 
pare preceding abstract ).—Piperidine is alkaline to litmus, and when 
treated with water, heat is developed in gradually increasing quantity ; 
C;H,,N + 13H,0 develops +1°6 Cal.; + 3H,O, +2°3 Cal.; + 9H.0, 
+3°5 Cal.; + 300H,O, + 6°46 Cal. These results indicate the formation 
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of a partially dissociated hydrate, and in this respect piperidine resem- 
bles trimethylamine. The tertiary bases, in fact, show in a well marked 
degree that power to combine with the elements of water which 
characterises the quaternary bases. This fact has to be taken into 
account in determinations of the heats of neutralisation of these 
compounds. 

C;HuN diss. + HCl diss. develops +13°32 Cal.; C;H,N liq. + 
HCl gas = C;H,,NCI solid, develops +38°2 Cal.; C;sHiN gas + HCl 
gas = C;H,,NCI solid, develops +46 Cal. These numbers are of the 
same order of magnitude as the corresponding numbers for the 
ammonium compounds. 

C;HyN diss. + 4H,SO, diss. develops +155 Cal.; C;HyN diss. + 
H.SQ, diss. develops +143 Cal. As m the case of pyridine and the 
alkali metals, the heat of formation of the normal salt is greater than 
that of the hydrogen salt. 

Both piperidine and ammonium salts are slightly dissociated in 
solution, and there is reciprocal displacement to a certain extent when 
the salts are mixed. C;H,,N diss. + NH,Cl diss., develeps +0°4 
Cal. and C;H,,NHCI diss. + NH, diss. absorbs —0°45 Cal., the sum 
of the two ditferences being practically identical with the difference 
between the heats of neutralisation. 

The author is unable to confirm Colson’s statement (this vol., p. 1368) 
that piperidine displaces calcinm from calcium chloride. On the 
contrary, the thermal disturbances show that sodium hydroxide and 
calcium hydroxide displace piperidine almost, if not quite, completely, 
from solutions of its hydrochloride, and freshly precipitated calcium 
hydroxide readily dissolves in strictly equivalent proportions in a 
solution of piperidine hydrochloride. If the piperidine has been 
exposed to the air and has absorbed carbonic anhydride, then it pre- 
cipitates calcium salts, and if carbonic anhydride is passed into a 
solution of calcium chloride containing piperidine, calcium carbonate 
is precipitated. 

On the other hand, if piperidine is poured into a saturated solution 
of calcium chloride, a precipitate forms immediately, and the whole 
liquid becomes solid. The precipitate is not calcium hydroxide, but 
re-dissolves completely on addition of water. Calcium nitrate and 
acetate behave similarly, but the precipitate with the chloride requires 
the greatest quantity of water to dissolve it, and in this case also the 
development of heat is greatest. It is probable that these precipitates 
are compounds of the chloride or oxychloride with piperidine, ana- 
logous to the ammoniacal compounds of calcium and other metals. 
Piperidine also precipates barium chloride, but only from a saturated 
solution, and without decomposing it, the piperidine exerting a de- 
hydrating action similar to that of hydrochloric acid. Like ammonia, 
however, piperidine precipitates magnesium salts. 

Pyridine.—The data are as follows :— 


C;H;N liquid + 220H,0 at 22° ........ develops + 2°12 Cal. 
C;H;N diss. + HCl diss.............. ee - +51 =a, 
CsHsN diss. +4$H,SO, diss...... cocceee ° - +71~—=« 
C5H;N liq. + $H,SO, diss.............. +922 ,, 


C,H,N.}H,SO, + 3H,S0,.............. absorbs +087 ,, 
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The first two values agree with Colson’s determinations :— 


C;H;N diss. + NH,Cl diss...... develops 00 Cal. 
C;H,;N,HCI diss. + NH, diss.... ‘a +73 ,, 


Ammonia displaces pyridine almost completely, but there is some 
evidence of a division of the acid, due to dissociation of the ammonium 
salt, as in the case of aniline. 

The addition of pyridine to calcium chloride solution develops a 
small quantity of heat (0°12 Cal.), but there is no precipitate. [If, 
however, carbonic anhydride is passed into the liquid, calcium carb- 
onate is precipitated, a reaction which does not take place in the case 
of aniline. 

In the case of piperidine and pyridine, there is some division of 
hydrochloric acid, but the greater part remains in combination with 
the first base. 

Aniline.—The heats of formation of the salts of aniline are almost 
identical with those of the salts of pyridine, and when aniline is added 
to a solution of pyridine hydrochloride there is a partial displacement 
of the pyridine. Pyridine displaces aniline from its sulphate to a 
considerable extent, although not completely. In no case, in fact, is 
displacement by pyridine complete, the distribution of the acid being 
determined by the degree of dissociation of the two salts. 

C. H. B. 


Boiling Points of Substances are a Function of their 
Chemical Nature. By M. Witpermann (Ber., 23, 1468—1470, and 
2146—2151; compare this vol., p. 941).—The author quotes further 
instances in support of the law given in his previous paper with 
regard to the boiling points of substances. Objection is raised to the 
view recently put forward by Guldberg (this vol., p. 1043) that the 
ratio T/T,, where T is the absolute boiling point and T, the absolute 
critical temperature, is practically constant; from which it also 
follows that the ratio T/'l’ of the two boiling points at the pressures 
n and np will be constant for substances the critical pressures of which 
do not greatly differ. 1t was shown by the anthor in the paper above 
quoted, that the relation of boiling point to pressure is a function of 
the chemical nature of a substance. The above ratio T/T’ cannot 
therefore be the same function of the pressure for substances of 
different chemical nature, so that even if such substances have equal 
critical pressures, the values for the ratio T/T’ will not be equal. 


Determination of the Vapour Pressures of Solutions. By 
G. Cuarpy (Compt. rend., 111, 102—103).—The solution is placed in 
a large test tube, the upper part of which contains a small condensa- 
tion hygrometer. The space above the liquid is allowed to become 
saturated with the vapour of the solvent, the process being accelerated, 
if necessary, by reducing the pressure, and the dew point is de- 
termined. If the law of the variation of the vapour pressure of the 
solvent is known, the vapour pressure of the solution at the tempera- 
ture of the experiment can be readily caleulated. The accuracy of the 
determination is greater, the feebler the pressure that has to be 
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measured. This method is applicable to the case of solutions which 
attack mercury, and which, therefore, could not be introduced into a 
barometric tube. C. H. B. 


Some Vapour-density Determinations. By A. Krauss and V. 
Mever (Zeit. physikal. Chem., 6, 5—9).—The method described by 
Demuth and Meyer (this vol., p. 440) for determining the vapour 
density of a substance below its boiling point is found to be still 
applicable when other gases such as air, nitrogen, or even carbonic 
anhydride are used in place of hydrogen to fill the vaporising bulb of 
the apparatus. The vaporisation is then much slower, but determi- 
nations of the vapour densities of xylene at 40°, and of paranitro- 
toluene at 33°, below their boiling points, in air and in carbonic 
anhydride, show that perfectly accurate results are obtained. The 
above gases may therefore be employed in cases where hydrogen 
cannot be used, but it is preferable to use the fatter in all cases where 
possible. 

Using the Dumas method, Cahours found that the theoretical 
vapour density of acetie acid is first reached at 250°. The authors 
find that by their method the theoretical vapour density can be 
reached at about 160°. The results obtained were as follows :-— 


Temp. | Krause and Meyer. | Cahours. | Temp. | Krause and Meyer. | Cahours. 


100° 2°67 2°60 —- 160° 2°12 2-18 2°48 
125 2°51 2°42 3°20 190 2°14 2°07 2°30 
140 2°28 2°26 2°90 — _ — _ 


The theoretical number is 2°U8. 

Iodine, according to Troost, at the temperature of boiling sulphur, 
already shows dissociation when under a reduced pressure. No sign 
of dissociation was, however, found by the authors when iodine was 
allowed to vaporise at the above temperature in the presence of a 
large excess of air. An experiment performed with sulphur at the 
same temperature, and in av atmosphere of nitrogen, gave a vapour 
density corresponding with S,. This is looked upon as accidental, as 
the vapour density is not constant at these temperatures. H. C. 


Osmotic Experiment. By W. Nernst (Zeit. physikal. Chem., 6, 
37—40).—If we have two solutions in the same solvent of different 
concentrations, separated by a layer of a second liquid in which the 
solvent is soluble, but not the dissolved substance, the liquid will act 
as a semi-permeable material, allowing the passage of the solvent 
from the solution of less to that of greater concentration, but not 
allowing the passage of the dissolved substance. This is shown to be 
the case with solutions of benzene in ether separated from one another 
by a membrane saturated with water. H. C. 


Réle of Solid Substances in Chemical Equilibrium. By 
A. Horstmann (Zeit. physikal. Chem., 6, 1—4).—It is a matter of 
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common experience that the relative amount of a solid substance 
exercises no influence on chemical equilibrium, or, as it is usually 
expressed, the active mass of a solid substance appears to be constant. 
Thus when carbonic anhydride is in contact with a mixture of calcium 
carbonate and lime, although seeming'y the mixture should absorb a 
greater quantity of carbonic anhydride, the greater the amount of 
lime present, this is not found to be the case, the tension of the gas 
being independent of the proportion of the two solids in the mixture. 
This fact has not hitherto been satisfactorily explained, but Van’t 
Hoff’s recent views with regard to the existence of solid solutions 
(this vol., p. 1044) now open out a way for such an explanation. 

Two solid substances, A and B, will, as a rule, form with one 
another two saturated solutions, the one containing a small quantity 
of B ina large quantity of A, and the other a small quantity of A 
in a large quantity of B. Under these circumstances, equilibrium 
will, within very wide limits, be independent of the proportion 
of the two solids. In the case of calcium carbonate just considered, 
one may assume that there are two solutions, one containing aCaO in 
100CaCO,, and the other bCaCO, in 100CaO, where a and b are 
both small quantities. According to a well known thermodynamic 
principle, the tension of carbonic anhydride above these two solutions 
must be the same, and this will remain constant as long as the two 
solid solutions are present at the same time, whatever be the 
relative amounts of the solid substances ; for the addition or removal 
of carbonic anhydride can only alter the amounts of the two solutions, 
but not their composition, and hence the tension also remains 
unaltered. The tension will only become variable when the quantity 
of one of the constituents is so small that only one of the two 
solutions can be formed. H. C. 


Affinity Coefficients of Alkyl Halogen Compounds and of 
Amines. By N. Menscnurkin (Zeit. physikal. Chem., 6, 41—57).— 
In a former paper (Abstr., 1888, 901), the author has shown that the 
nature of the selvent exercises a very material influence on the 
velocity of the chemical reaction there studied. In order to submit 
this influence te a further examination, the velocity of the action of 
triethylamine on ethyl iodide in various neutral and chemically 
indifferent solvents was determined. The following table gives the 
comparative values of the velovities in different solvents, that in 
benzyl alcohel being taken as 100 (the greatest velocity) :— 


Hydrocarbons. 
Hexane ..... 0°13 MIMO ccccccccees 
Hepiane .....eeee2. O17 Benzene ....... 
Halogen Compounds. 
Propyl chloride...... 40 Bromobenzene 
Chlorobenzene...... 7-4 a-Bromonaphthalene., 84°9 
Ethers. 


Ethyl isoamyl ether... 6°47 Phenetoil 
Ethyl ether ........ 67 Anisoil 
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Ethereal Salts. 


Isobutyl acetate ..... 43 Ethyl benzoate....... 
Ethyl acetate ....... 16°7 


Alcohols. 


Isobutyl alcohol..... 19°4 | Allyl alcohol ........ 
Ethy! alcohol 27°5 Methy] alcohol 


Ketones. 


. Acetophenone....... 
Acetone (145 
Water (0°5 vol.).... 66°9 


The velocity is least for the hydrocarbons and ethers; then come 
the ethereal salts and alcohols, and lastly the ketones, for which the 
velocity is greatest. Comparing members of the same homologous 
series, it is evident that the velocity is most retarded by compounds 
of highest molecular weight. Unsaturated compounds appear to 
assist the reaction, and this is especially noteworthy in the case of 
aromatic compounds. The velocities for the haloid compounds are 
greater than those for the hydrocarbons, and bromine gives higher 
values than chlorine. 

The velocity of the action of propyl iodide on triethylamine in 
different solvents was also studied. The numbers obtained are smaller 
than those for ethyl iodide, but a very similar relation is observed 
among them. The peculiar influence of the solvents in these cases 


justifies the conclusion that solutions in organic solvents are not mere 
mixtures, but that a distinct specific attraction exists between the 
selvent and dissolved substance. H. C. 


Distribution of Hydrogen Sulphide between the Metals of 
two Dissolved Salts. By G. Cnuesneau (Compt. rend., 111, 269— 
271).—Hydrogen sulphide was added to a solution containing lead 
nitrate and copper nitrate in equal molecular proportions. Direct 
experiments showed that in the case of both salts incomplete or exact 
precipitation yields always a monosulphide. The division of the 
hydrogen sulphide between the two metals takes place in the direc- 
tion indicated by the thermochemical data. Copper is precipitated 
more rapidly than lead, and the composition of the precipitate varies 
continuously with the proportion of hydrogen sulphide. The ratio 
of copper to lead also varies with the time during which the three 
compounds remain in contact; it first decreases, attains a minimum 
after a few minutes, and then gradually increases. C. H, B. 


Berthollet’s Laws. By A. Corson (Compt. rend., 111, 103—106). 
—Pyridine, aniline, and nicotine give no precipitate with solutions 
of calcium salts, and hence are exceptions to one of the laws of 
Berthollet. The heat of neutralisation of diisobutylamine is practi- 
cally the same as that of calcium hydroxide, and, like the latter, the 
amine precipitates magnesium hydroxide, but is expelled from its 
salts by potassium hydroxide. Now if double decomposition depends 
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on affinity, and not on the nature of the base, the salts of diiso- 
butylamine should not be decomposed by pyridine, aniline, or nico- 
tine, and the author found that the sulphate and chloride are not 
decomposed, after first proving that the solubility of the amine in 
water is not affected by the presence of the other bases mentioned. 
Organic and inorganic bases may be divided into two groups, the 
one being comparable to the alkalis, and the other to feebler metallic 
bases, the ratio established for one acid holding good as a general 
rule for all the others. When an alkaline base and a feeble base are 
simultaneously in presence of the same acid, the affinity of the alka- 
line base alone seems to be active, and the salts of the strong 
base are not decomposed by the feeble base, whatever be the nature 
and solubility of the bases, provided that they form soluble salts. 
In other words, Berthollet’s laws do not hold good. From a thermo- 
chemical point of view, this fact may be stated approximately in the 
following terms: When two bases, by their separate union with the 
same acid, develop very different quantities of heat, the salts formed 
with the greater development of heat are not decomposed by the 
feebler base, whatever may be the direction of the interaction indi- 
cated by Berthollet’s laws. C. H. B. 


Reactions of Organic Bases. By A. Cotson (Compt. rend., 111, 
266—268).—Piperidine precipitates calcium from solutions of its 
soluble salts, although the heat of formation of piperidine chloride, 
+13 Cal., is less than that of calcium chloride, +14 Cal. Moreover, 
the heat of formation of piperidine chloride in any state is less than 
that of ammonium chloride, and yet ammonia does not precipitate 
solutions of calcium chloride. 

Pyridine displaces aniline from solutions of its chloride, although 
the heat of formation of aniline chloride is greater than that of 
pyridine chloride. The result cannot be attributed to the formation 
of a pyridine dihydrochloride, for the latter is unstable in presence of 
water, and its heat of formation is very small. 

It would seem that in these cases Berthollet’s laws hold good, but 
the ordinary thermochemical laws do not, and the author concludes 
that for bases of the same order, Berthollet’s laws are true, whatever 
the direction of change indicated by the thermochemical data. 

C. H. B. 

New Principle of Determining Molecular Weights. By W. 
Nernst (Zeit. physikal. Chem., 6, 16—36).—It has been shown by 
Van't Hoff and Tammann that iso-osmotic solutions have equal vapour 
tensions. Regarding the process of dissolution as equivalent to that 
of vaporisation (Nernst, this vol., p. 3), the tensions of different 
solutions towards any particular solvent will be subject to the same 
law. Hence if two iso-osmotic aqueous solutions are shaken, say, with 
cacbon bisulphide, the latter will remove equal quantities of water 
from each. If the osmotic pressures of the solutions differ, that of 
lower osmotic pressure will part with more water than that with the 
higher. But since the osmotic pressure of a solution changes with 
the amount and the nature of the dissolved salt which it contains, the 
amount of water or other solvent which passes from the solution into 
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the carbon bisulphide or other liquid will vary as the dissolved salt 
varies. The osmotic pressure being also dependent on the molecular 
weight of the dissolved substance, there will obviously be a relation 
between this latter and the amount of solvent which will be dissolved 
out of the solution by some second liquid. This relation can be 
determined from thermodynamical considerations, and may be formu- 
lated as follows: The relative decrease in solubility towards some 
second liquid which a solvent undergoes, owing tv the addition of 
some foreign substance, is as the number of molecules of the dissolved 
foreign substance to the number of molecules of the solvent. Hence 
if n is the number of foreign molecules dissolved in 100 mols. of the 
solvent, and a and a’ the solubilities of the pure solvent and of the 
solution, (a — a’)/a' = n/100. This law was tested and found to be 
correct for solutions of various substances in valeric acid and ether, the 
second liquid used in each case being water. The amount of valeric 
acid dissolved out by the water was determined in each case by titra- 
tion, and the amount of ether by taking the specific gravities of the 
aqueous solutions. If # is the number of grams of a substance of 
molecular weight M dissolved in 100 gram mols. of the solvent, 
n = M/z, and we thus have a method of determining the molecular 
weight of the dissolved substance by measuring the solubility of its 
solution in some second solvent. 

If a mixture of two Jiquids, such as ether and water, is cooled to a 
sufficiently low temperature, one of them, in this case the water, will 
begin to freeze. The point at which this will take place will be that 
corresponding to the reduction in the freezing point of water caused 
by the addition of the ether. If in the ether a third substance is 
dissolved which is not soluble in water, then, in accordance with the 
law stated above, the solubility of the ether in the water will be 
lessened, and hence the freezing point of the aqueous solution will 
rise If ¢, is the freezing point of a solution of pure ether in water, 
and ¢ the freezing point after the addition of a foreign substance of 
molecular weight M, m grams of tle latter being dissolved in 
100 grams of ether, then t/(t — ¢) = 74m/10UM. The method can, 
therefore, be used to determine an unknown molecular weight, and 
experiments are quoted which demonstrate iis correctness. Solutions 
other than those of ether and water may, of course, be used, if they 
fulfil the above necessary conditions. H. C. 


Inorganic Chemistry. 


Carbon an Impurity in Hydrogen affecting Determinaticns 
of its Atcmic Weight. By K. W. Morey (Amer. Chem. J., 12, 
460—463).— All commercial varieties of zinc, including the purest 
zinc obtainable from the manufacturers of pure chemicals, when dis- 
solved in dilute acids, give hydiogen conta.ning carbon compour.ds, 
which are converted into carbcnic unhydride cn passing the gas over 
hot copper oxide. The hydrogen obtained by the electrolysis of an 
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alkaline hydroxide is likewise contaminated, unless care is taken to 
remove the carbonate present by precipitation with barium hydrox- 
ide. The bearing of these facts on the determination of the atomic 
weight of hydrogen is obvious, since hydrogen containing carbon 
compounds will have too high a specific gravity ; and when weighed 
and burned, and the resulting water weighed, the atomic weight of 
hydrogen will appear to be too large. 

The only known satisfactory method of obtaining pure hydrogen 
for atomic weight determinations is by the electrolysis of dilute 
sulphuric acid. The author, by this method, has succeeded in obtain- 
ing hydrogen, at the rate of from 10 to 20 litres per hour, in which 
there is no carbon, no sulphur; in which there is presumably no 
oxygen, and, finally, in which the resulting nitrogen is too small to 
be detected by a process which shows the presence of one-hundredth 
of a c.c. of nitrogen in a litre of hydrogen. G. T. M. 


Atomic Weight of Oxygen. By W. A. Noyes (Amer. Chem. J., 
12, 441—460; compare Abstr., 1888, 411, 647, and 649).—In a 
previous paper (Abstr., 1889, 672), the author expressed the opinion 
that some undiscovered source of constant error existed both in his 
and in Cooke’s determinations of the atomic weight of oxygen. 
Further experiments, however, now show that such cannot be the 
case, and that the atomic weight lies very close to, and is probably 
very slightly less than, the value 15°896 (mean of 24 determinations). 
The apparatus used was the same in principle as that employed in 
his previous experiments (Joc. cit.) ; the hydrogen was obtained by 
the electrolysis of a solution containing 15—20 per cent. of sulphuric 
acid, and every precaution was taken to remove impurities from it, 
and to prevent leakage in the apparatus. The author has shown 
that these two objects were attained. 

Experiments made with the desire of substituting lead chromate, 
manganese dioxide, or litharge for the copper oxide gave unsatisfac- 
tory results; although, in the case of manganese dioxide, one deter- 
mination, after necessary corrections for retained water had been 
allowed, gave the value 15904. This result may be regarded as 
confirmatory of those obtained when the author employed copper 
oxide. G. T. M. 


Density of Nitrogen and Oxygen according to Regnault, and 
the Composition of the Air according to Dumas and Bous- 
singault. By A. Lepuc (Compt. rend., 111, 262—264).—If the 
composition of the air by weight is calculated from the known com- 
position by volume and the densities of oxygen and nitrogen as 
given by Regnault, the numbers obtained are, oxygen 23°58, nitrogen 
76°42. According to Dumas and Boussingault the numbers are, 
oxygen 23°0 (22°9—23'1) and nitrogen 77:0. The author considers 
that this difference is most probably due to small errors in Regnault’s 
numbers, namely, 1°10563 for oxygen and 0°97137 for nitrogen. 
Dumas found oxygen = 1:1057 and nitrogen = 0°972. Some pre- 
liminary determinations of the density of nitrogen by the author gave 
values between 0°972 and 0°973. C. H. B. 
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Rhombic Sulphur from Hydrogen Sulphide. By F. B. Anrens 
(Ber., 23, 2708).—When pyridine or picoline is saturated with 
hydrogen sulphide and allowed to remain in open or loosely closed 
vessels, sulphur gradually separates out in small, lustrous crystals, 
consisting of rhombic octahedra. Those from picoline are larger, but 
less sharply developed than those from pyridine. It is probable that 
hydrogen sulphide first unites with the base forming an unstable 
additive compound, which is gradually decomposed by the oxygen of 
the air with separation of sulphur; the latter first remains dissolved 
in the base, but soon separates out in the crystalline form. This 
view is confirmed by the fact that the pyridine bases always contain 
water after the sulphur has separated H. G. C. 


Action of Sulphurous Anhydride on Metals. By J. Unt (Ber., 
23, 2151—2154).—Pure palladium foil decomposes pure dry sulphur- 
ous anhydride at a moderately high temperature in accordance with 
the equation—Pd + 3SO, = PdS + 2S0;. The action ceases, 
however, after a short time owing, probably, to the fact that the 
metal becomes coated with sulphide. Platinum behaves like palla- 
dium under the same conditions, but gold decomposes the gas into. 
sulphuric anhydride and sulphur. 

When copper is heated in a stream of sulphurous anhydride, it is 
converted into cuprous sulphate and cuprous sulphide, a small 
quantity of a colourless sublimate being also formed ; if the product 
is treated with water to dissolve the sulphate, and the dried residue 
containing copper sulphide is heated in a stream of hydrogen, 
evolution of hydrogen sulphide takes place. It was also found 
that freshly prepared, well dried copper sulphide is decomposed by 
hydrogen at a dull red heat with evolution of hydrogen sulphide ; 
after about 15 minutes, the presence of metallic copper can be 
observed, and, on further heating, a considerable quantity of the 
sulphide is reduced. This fact proves that the method at present 
employed for the estimation of copper, namely ignition of the 
sulphide in a stream of hydrogen, cannot yield accurate results. 

When silver is heated in a stream of sulphurous anhydride, it is 
converted into sulphate and sulphide, a very small quantity of 
sulphuric anhydride being also formed. Cadmium, under the same 
conditions, is converted into the sulphate and sulphide ; the sulphide: 
is not decomposed on ignition in a stream of hydrogen. 

Mercury and bismuth are not acted on by sulphurous anhydride at 
a moderately high temperature, but magnesium glows vividly in the 
gas, even when only gently heated, yielding the sulphate, sulphite, 
and sulphide. Antimony is converted into the orange trisulphide 
and trioxide on ignition in sulphurous anhydride ; aluminiun, zinc, 
nickel, and cobalt seem to be partially converted into the sulphides. 

F. 8. K. 

Expansion of Silica. By H. Le Cuaretier (Compt. rend., 111, 
123—126).—The following results were obtained with (1) a brick of 
tridymite obtained by treating a brick of quartz at 1600°, (2) chal- 
cedony heated at 1500’; sp. gr. 2°16, (3) calcined quartz. The 
numbers represent the elongation in mm. per 100 mm. ¥ . 

af 
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Between 130° and 170°, the tridymite suddenly expands, the 
elongation being about 0°15 per eent., and this seems to correspond 
with the point of transformation, 130°, observed by Mallard. Tri- 
dymite shows a maximum expansion at about 750°, a phenomenon 
which has not previously been observed for any other substance. 
Between 170° and 245°, calcined chalcedony also shows a sndden 
elongation of 1 per cent., the exaet temperature at which this takes 
place being 210°. It would follow from this transformation that this 
variety of silica cannot be regarded as amorphous. Calcined quartz 
expands continuonsly as the temperature rises, but the value of the 
elongation at 1000° is much lower than for any other variety of 
silica, and is intermediate between that of porcelain and that of glass; 
it follows therefore that when heated to a high temperature in 
presence of a small quantity of bases and suddenly cooled, quartz is 
really converted into amorphous silica. C. H. B. 


Reduction of Oxygen Compounds by Magnesium. By 
C. Winker (Ber., 23, 2642—2668 ; see also this vol., pp. 331, 451, 
693).—When a spiral of magnesium ribbon is ignited and plunged 
into carbonic anhydride, it continues to burn brightly, although in a 
somew hat altered manner, a slight, crackling noise being heard, whilst 
the burning particles of magnesium are projected against the sides 
of the vessel. The magnesia is coloured more or less grey from 
the presence of a little carbon, which is, however, only formed 
in very small quantity, carbon monoxide being the chief product. 
It is probable that the heat evolved by the burning magnesium 
dissociates the carbonic anhydride into carbon monoxide and oxygen, 
the latter then uniting with the magnesium vapour with explosive 
violence, and causing the above-mentioned scattering of the burning 
particles. 

If a compact mass of magnesium ribbon be gently heated in a glass 
tube, and carbonic anhydride passed over it, the surface becomes 
rough, and covered with a greyish-black mixture of carbon and 
magnesium carbide, and carbon monoxide is found in the gas. At a 
full red heat, the magnesium ribbon bursts into flame, burning wich 
an intense light, and forming a mixture of magnesia and charcoal. 
Magnesium wire under the same conditions does not ignite, but becomes 
coated with magnesium carbide; magnesium powder, on the other 
hand, causes formation of carbon monoxide below a red heat, aud 
complete decomposition at a low red heat. 

That magnesium can also cause the reduction of alkaline carb- 
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onates has been shown by Phipson (Chem. News, 9, 219), and by 
the author (this vol., p. 331). In the instances already investigated, 
the metal formed is volatile, and it was, therefore, interesting to see 
whether the carbonates of the alkaline earths exhibit a similar 
behaviour. It was found that when 1 mol. of calcium carbonate was 
heated with 3 atoms of magnesium in powder, complete reduction took 
place at a red heat, with incandescence. The product on treatment 
with hot water and acids gave off hydrogen contaminated with other 
unpleasant smelling gases. If only 2 atoms of magnesium are 
employed, the products are quicklime, charcoal, and magnesia, whilst 
l atom of magnesium gives quicklime, carbon monoxide, and mag- 
nesia. The carbonates of strontium and barium behave in a 
similar manner, except that the reaction is much more violent. An 
attempt was made to obtain the earbon formed in the last reaction 
in a crystalline condition by fusing the product with an excess of 
aluminium. The dark-coloured metallic mass, however, on treatment 
with acids, left a black residue consisting of amorphous carbon and 
small crystals of barium aluminate. 

Burning magnesium ribbon or wire is at once extinguished when 
plunged into carbon monoxide. If the gas be passed over the same 
form of magnesium at a red heat, it only becomes coated with mag- 
nesium carbide. The powder, however, burns at a red heat with a 
dull glow, forming a black, friable product, consisting apparently of 
a mixture of magnesia and charcoal. On treatment with acids, this 
leaves a sooty powder, which, however, in this, as in all the above 
cases, contains considerable quantities of magnesium. That the latter 
is chemically combined is shown by the fact that it is not attacked by 
concentrated hydrochloric acid. On ignition, it is slowly converted 
into magnesia, and quantitative measurements of the amount of the 
latter led to the impossible formula MgCy. It is, therefore, 
probably a mixture of magnesium carbide and charcoal, and, more- 
over always contains impurities derived from the vessel in which the 
reduction is carried out. Attempts were made to obtain a definite 
compound Mg,C by heating the two substances in the required pro- 
portions in a current of hydrogen, and by heating 1 mol. of calcium 
carbonate with 5 atoms of magnesium. In both cases, however, only 
a partial reaction takes place; the product undoubtedly contains 
magnesium carbide, and gives off unpleasant smelling gases on treat- 
ment with acids. 

The researches of Wohler (Annalen, 107, 137, 369), Geuther (J. pr. 
Chem., 95, 424), Phipson (Proc. Roy. Soc., 13, 217), and Parkinson (this 
Journ., 1867, 128) have shown the strong tendency of silicon to unite 
with magnesium, and it was, therefore, thought advisable to inves- 
tigate the compounds thus formed before examining the action of 
magnesium on silica. Wahler obtained a compound to which he gave 
the formula Mg,Sis, whilst Geuther obtained a similar compound 
of the composition Mg;Si;. The author heated together magnesium 
and silicon in a current of hydrogen in the proportions required by 
the latter formula, and also in the proportion required by the formula 
Mg.Si. Both products were very similar, the former having a 
slightly reddish tinge, whilst the latter is coloured pure greyish- 
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blue. Both readily lose magnesium on ignition, and the author 
believes that the true compound is Mg,Si,and that the other compounds 
obtained are formed from it by loss of magnesium. Both compounds 
evolve spontaneously inflammable hydrogen silicide with hydrochloric 
acid of sp. gr. 1°190, but if dilute acid be employed, the gas is not as a 
rule spontaneously inflammable. A portion of the silicon passes at 
the same time into Geuther’s hydrated silicon oxide, Si,H,0,, and pos- 
sibly also into silicoformic anhydride, Si,H,O;, and silicone, Si,H,O3. 
Dilute sulphuric acid behaves in a manner similar to dilute hydro- 
chloric acid, but the concentrated acid is reduced to sulphurous acid 
and sulphur. With hydrofluoric acid, it yields hydrogen only, and is 
not completely dissolved, as it becomes coated with insoluble magne- 
sium fluoride. It is not attacked by aqueous potash, but is readily 
decomposed by a solation of ammonium chloride, according to the 
equation : 2Mg,Si + 8NH,C] + 3H,O0 = 4MgCl, + Si,H,O; + 8NH; 
+ 6H, Magnesium silicide also decomposes the salts of many 
heavy metals, with precipitation of the metal, and even with neutral 
solations of alkaline chlorides it yields hydrogen on boiling, the solution 
becoming alkaline. The formation of hydrogen must be secondary, 
and due to the previous formation of the alkali metal. 

The action of magnesium powder on silica has been recently inves- 
tigated by Gattermann (Abstr., 1889, 342). The author in his 
experiments employed very finely ground quartz. When mixed with 
2 atoms of magnesium powder, the reaction is extremely violent, 
even when only small quantities are employed, and the product is 
never homogeneous, showing in some places the blue magnesium 
silicide, and in others the brown silicon. If to the mixture an equal 
weight of magnesia be added before heating, the reaction proceeds 
quite quietly. The product obtained without magnesia, when 
powdered and again heated in hydrogen, assames a pure brown 
colour, and scarcely evolves any hydrogen silicide with bydrochloric 
acid, whence it appears that not only magnesium, bat also mag- 
nesium silicide, dan reduce silica to silicon. If, therefore, 1 mol. of 
silica be heated with 1 atom of magnesium, silicon alone is formed, 
the reaction proceeding much more quietly. From this it would also 
appear probable that a silicon monoxide SiO does not exist. 
Powdered silicates are also reduced at a red heat by magnesium 
powder in the same manner as silica itself. 

When titanium dioxide (1 mol.) is heated with magnesium powder 
(2 atoms) at a red heat in a current of hydrogen, reduction takes 
place with incandescence. The product must be allowed to cool in 
an atmosphere of hydrogen, as otherwise it readily catches fire in the 
air. After remaining for a night under glacial acetic acid, it is 
partially dried at a moderate heut, and then completely in a current 
of hydrogen at 150°. A brown powder is thus obtained, which con- 
tains no metallic titanium, but a lower oxide of the metal, mixed with 
magnesium in the form of magnesium titanate. From the quantity 
of oxygen taken up on heating the reduction product, it appears 
probable that the reaction takes place according to the equation 
2TiO, + Mg = TiO + MgTiO,. If, however, the quantity of mag- 
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nesium be decreased, products are obtained having the colours of the 
other lower oxides of titanium. 

All attempts to prepare a compound of magnesium and titanium 
have been without success. A compound of titanium, hydrogen, and 
oxygen has, however, been obtained in the following manner. 
Titanium dioxide (1 mol.) was heated with magnesium powder 
(4 atoms) in a current of hydrogen. After cooling in the hydrogen 
atmosphere, the product was covered with water in a flask, and 
hydrochloric acid passed in drop by drop, until present in excess, 
almost pure hydrogen being evolved. The compound in suspension is 
collected, washed with hydrochloric acid, alcohol, and ether, and dried 
over sulphuric acid in a vacuum. It forms a black powder, which is 
not attacked by acids, and evolves hydrogen or treatment with aqueous 
potash, but remains unchanged in appearance. When heated by itself, 
it also gives off hydrogen without change of appearance, and on igni- 
tion in air forms titanic anhydride; the compound, however, still 
contains magnesium, probably as magnesium titanate. If in the 
numbers obtained on analysis the correction be made for a quantity 
of the latter compound corresponding with the magnesium found, the 
composition of the remainder is found to be Ti;HO,. The decomposi- 
tion by heat would then be represented by the equation Ti,HO, = 
TisO, + H. 

By the action of magnesium (2 atoms) on zirconium dioxide (1 mol.) 
at a red heat in a current of hydrogen, a black product was obtained 
which readily takes fire in the air, and which, after separating from 
unaltered magnesium, appears to have the composition ZrO, com- 
plete reduction to the metal not taking place. Zirconium monoxide 
may also be obtained by heating zirconium dioxide (1 mol.) and 
magnesium (1 atom). It is a deep-black powder, which readily 
undergoes oxidation forming titanium dioxide. 

When zirconium dioxide and magnesium are heated in the propor- 
tion of 1 mol. of the former to 4 atoms of the latter, and the product 
treated just as described above under titanium, a black compound is 
obtained, which, like the titanium compound, is unacted on by acids, 
but evolves hydrogen on treatment with aqueous potash. On heating 
it, the flame of burning hydrogen is first seen, and then incandescence 
takes place, the dioxide being formed. From the analysis, it appears 
that, on the assumption that the magnesium found is present as 
zirconate, the new compound has the formula Zr;H;0,. On heating 
by itself, it also evolves hydrogen, the reaction being possibly as 
follows :—Zr,H,O, = 3ZrO + H,O + H. 

The hydrogen evolved when the reduction product is treated with 
hydrochloric acid contains a small quantity of an impurity, which, 
from its general behaviour and peculiar odour, is —, — 


zirconide. 


Beryllium. By G. Kxiiss and H. Moranr (Ber., 23, 2552—2556). 
—The authors have redetermined the atomic weight of beryllium. 
Beryllium oxide, purified as previously described (this vol., p. 697), 
was converted into the sulphate, BeSOQ, + 4H,0, and weighed 


—— 
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quantities of this salt, most carefully purified by recrystallisation, 
were reconverted into the oxide by ignition. The average of 14 deter- 
minations gave 4514 as the equivalent, or 9°028 as the atomic weight 
of beryllium (O = 15°96); when O = 16, the atomic weight is 9°05, 
an even smaller value than that found by Awdejew. These results 
show that the impurity to which the yellowish-green colour of con- 
cenirated acid solutions of beryllium chloride is due (Joc. cit.) has 
caused the results of previous atomic weight determinations to come 
out too high; the nature of this impurity is being a ig 

Action of Metallic Cadmium on the Halogen Cadmium 
Salts: Cadmium Sub-hydroxide and Sub-oxide. By H. N. 
Morse and H. C. Jones (Amer. Chem. J., 12, 488—493)—When 
anhydrous cadmium chloride, contained in a long-necked flask of hard 
glass, is heated to the fusing point in a vacuum or in an atmosphere 
of nitrogen with an excess of metallic cadmium, the molten salt 
quickly assumes a fine garnet-red colour, which is not intensified by 
further heating. On cooling, the solidified mass has a greyish-white 
colour and a cleavage resembling that of tale or brucite; under the. 
microscope, it appears homogeneous and free from metal ; on analysis, 
it gives numbers which very closely approximate to those required by 
the formula Cd,Cl, The new substance is a powerful reducing 
agent, and on heating fuses to a red liquid, which breaks up into 
metal and cadmium chloride; it is, perhaps, not a definite chemical 
compound, but a solution of cadmous chloride in cadmic chloride ; 
and this view is supported by its behaviour towards water. 

Anhydrous cadmium bromide, on similar treatment, behaves like 
the chloride, and gives a substance of the formula Cd,Br,;; cadmium 
iodide appears to give a compound Cd,,I,, (= CdI + 11CdI,). ‘lhe 
properties of both these substances closely resemble those of the 
above described cliloride, and all three compounds, when treated with 
water, yield the ordinary halogen salts of cadmium which dissolve ; 
a small quantity of ,hydroxide, which renders the water turbid ; and 
heavy, transparent, highly-lustrous, crystalline substances, which 
rapidly lose their crystalline appearance, and change to a white, 
amorphous powder, which is cadmous hydroxide. 

Cadmous hydroxide, CAOH, is a strong reducing agent. It dissolves 
in dilute acids, yielding with nitric acid, oxides of nitrogen; with 
other acids, free L-com: When gently heated, it loses water, and 
forms a heavy, yellow powder, which, under the microscope, is found 
to consist of small, translucent crystals, and on analysis gives 
numbers corresponding with the formula Cd,0. Cadmous owide, on 
further heating, breaks up into a mixture of the normal oxide and the 
metal, the mixture having a distinctly green colour. G. T. M. 


Crystallised Basic Cupric Nitrate. By G. Rousszau (Compt. 
rend., 111, 3840), —The trihydrate Cu2NO, + 3H,O was heated 
with fragments of marble in sealed tubes at temperatures varying 
between 180° and 330° for a time varying from 24 to 48 hours. 
Small, thin, bluish-green tables crystallised out, identical with the 
rhombic plates obtained by Bourgeois (this vol., p. 714). With the 
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hexahydrate Cu2NO, + 6H,0, magnificent, transparent, green 
prisms, as much as 5 cm. long, were obtamed. They are monoclinic, 
and are identical with the crystals whick Wells and Penfield 
described, but which Bourgeois was unable to obtain by their method 
(loc. cit.). Under all conditions, and with either hydrate, the 
crystallised basic nitrate has the composition ascribed to it by Ger- 
hardt, 3Cu0,Cu2N0,,H.O, and hence it would seem that the basic 
nitrate of Berthelot and Graham, 3CuO,N,0;,H,O, does not exist. 

C. H. B. 

Mercuricobaltammonium Salts. By G. Vorrmann and E. 
Borssacr (Ber., 23, 2803—2806; compare this vol., p. 13).— 
On adding a strongly alkaline solution of potassio-mercuric iodide 
(Nessler’s reagent) to luteocobalt chloride, the compound 
Co.N »H»(Hg*OH).1,(0H):, is obtained as a voluminous, flocculent, 
light brown precipitate, insoluble in water, bat sparingly so in acids. 
A red, crystalline powder with the formula Co,N,,H;;(HgI)slIs is 
formed oa adding merceric iodide solution (4 mols.) and sodium 
hydroxide (4 mols.) to luteocobalt chloride (1 mol.). On treating 
this compound with sodium hydroxide, the luteo-salt dissolves, 
and the bright red residue consists of Co,N,;,zH»(HgI),I.; the same 
substance is also formed by the action of a large excess of sodium 
hydroxide on a mixture of luteocobalt chloride and mercuric 
iodide. 

CoN oH (Hgl),(Hg-OH).I, is obtained as a yellow precipitate on 
adding a little sodium hydroxide solution to a mixture of purpureo- 
cobalt chloride and potassio-mercuric iodide; it is sparingly soluble 
in acids, more readily in potassium iodide, and is also formed on 
digesting the dowble salt of purpureocobalt chloride and potassio- 
mercuric iodide with sodium hydrexide. 

On adding 1—2 c.c. of a 10 per cent. solution of sodium hydroxide 
to roseocobaltdecamine chloride (1 gram), and potassio-mercuric 
iodide, a salt with the formula Co,NijoH»(HgI)sl, is formed. With 
about 5 c.c. of the above solution of sodium hydroxide, the com- 
pound Co,NwH..(HgI),[, is precipitated; whilst with a large excess 
of sodium hydroxide, a substance with the formula 

Co,N .H«(HgI),1,(0H)» 
is obtained as a yellowish-brown powder. 

Co,NsHis( HgOH)gI, is the only compound which could be obtained 
from purpureocobaltoctamine ehloride. 

On treating roseocobaltoctamine chloride with potassio-mercuric 
iodide and an equal amount of sodium hydroxide (10 per cent. 
solution), a brown precipitate of Co.N,H.,(Hgl)sl, is formed, solnble 
in nitric acid or hydrochloric acid. With 15—2 parts of sodium 
hydroxide, Co.N,Ha(HgI),I, is obtained ; its colour is reddish- brown. 
A brown compound with the formula Co.N,H»(HgI).I,(OH)., is 
formed by the action of a large excess of sodium hydroxide. 

J. B. T. 


Action of Potassium and Sodium Arsenates on Metallic 
Sesquioxides. By C. Lerivre (Compt. rend., 111, 36—38; compare 
this vol., p. 562).—Alumina.—Potassium metarsenate with 6 to 7 per 
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cent. of the oxide yields a pyroarsenate, 2A],0;,3As,0,, in small, 
cvlourless, transparent prisms, which have longitudinal extinctions 
and two very widely separated axes. With more than 7 per cent. of 
alumina, the product is am arsenate, 2A],0;,3K,0,3As,0;, analogous to 
the phosphate formed umder similar conditions; it crystallises in 
coiourless, striated lamelle, with longitudinal extinctions. The 
addition of 20 per cent. of petassium chloride to the mixture pro- 
motes the crystallisation of this compound, but a higher proportion 
yields an almost amorphous prodact. 

Potassium pyroarsenate and erthoarsenate, with sufficient potas- 
sium chloride to give a fluid mass, yield only amorphous products. 

Sodium metarsenate yields the compound 2A1,0;,3As,0,, but with 
more than 8 per cent. of alamina the compound 2A],0;,3Na,0,3As,0, 
is also obtained, and the latter is the sole product if about 20 per cent. 
of sodium chloride is present. It forms transparent lamelle with 
longitudinal extinctions. With a large proportion of sodium chloride, 
or with the pyro- and ortho-arsenate, the results are similar to those 
obtained with the potassium salts. 

Chromic Oxide.—The results are precisely similar to those obtained 
with alumina, and the products are 2Cr,03,3As,0;, which forms trans- 
parent, green prisms, sometimes elongated, sometimes fattened, with 
oblique extinctions ; 2Cr,0;,3K,0,3As,0;, which separates in macled, 
transparent, green prisms, which show longitudinal extinctions and 
ave probably monoclinic; and 2Cr,Q;,3Na,0,3As,0;, which crystallises 
in transparent, green, rhomboidal dodecahedra. 

Ferric Oxide.—Potassium metarsenate and about 7 per cent. of the 
oxide yield the pyroarsenate, K,0,Fe,0;,2As,0,, in colourless, trans- 
parent, rhombic prisms, which act strongly on polarised light. 
Sodium metarsenate yields the salt, Na,O,}'e,0;,2As,0,, in greenish, 
transparent prisms. In other respects, the results are analogous to 
those obtained with alumina and chromic oxide. The compound 
2¥e,0;,3K,0,3As,0; forms large, greenish, strongly macled lamelle, 
and the compound 2Fe,0;,3Na,0,3As,0; forms transparent, green, 
monoclinic prisms. C. H. B. 


Chromiodates. By A. Bera (Compt. rend., 111, 42—43).—The 
author has previously described (Abstr., 1887, 776) chromiodic acid 
and its potassium, sodium, ammonium, and lithium salts, the potas- 
sium compound being identical with the product obtained by Blom- 
strand (this vol., p. 107). He has also prepared several other salts. 
Magnesium chromiodate, obtained in somewhat brownish-red, crystal- 
line crusts by treating magnesium oxide or carbonate with excess of 
chromic acid, and then adding two molecular proportions of iodic 
acid for each molecular proportion of magnesium oxide. Cobalt 
chromiodate, obtained in a similar manner, has a similar appearance, 
but if kept for a long time over sulphuric acid, it loses water, and 
yields a violet-brown, crystalline powder. Nickel chromiodate is 
obtained in a similar manner in well-developed, brownish-yellow 
crystals, which seem to contain 3 mols. H,O. The silver salt cannot 
be obtained in the same way, because silver iodate separates. Silver 
nitrate is dissolved in nitric acid, and chromic anbydride (1 mol.) is 
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added. Silver chromate separates, and powdered iodie acid (1 mol.) 
is then added, and the liquid boiled until the chromate is changed into 
the paler chromiodate, which is washed with alcohol and recrystallised 
from boiling nitric acid. It forms a brilliant, crystalline, bright-red 
powder of the composition AgO-CrO,-O-[0,, and is only slightly 
attacked by cold water, but is rapidly decomposed by boiling water. 
The copper salt is obtained in the same way, and is very soluble in boiling 
nitric acid, from which it separates in yellowish-brown, soft crystals 
on cooling. Slow cencentration ef the nitric acid solution yields 
larger crystals, and if they are gently heated they lose water and 
acquire a cinnabar-red colour. When exposed to air, the copper salt 
absorbs water and decomposes, and if treated with water it at once 
splits up into chromic acid and cupric iodate. C. H. B. 


Double Phosphates of Tin, Titanium, and Copper. By L. 
Ovvearp (Compt. rend., 111, 177—179; compare this vol., p. 1055).— 
Titanium dioxide, with a large excess of potassium metaphosphate, yields 
cubo-octahedrens of the phosphate TiO,,P,0,;, identical with those 
obtained by Hautefeuille and Margottet by the action of phosphoric 
acid. With a higher proportion of titanic oxide, the phosphate 
K,0,4Ti0,3P,Q, is obtained in small, highly refractive, almost cubic 
crystals, isomorphous with the corresponding sodium salt. Potassium 
pyrophosphate er orthophosphate yields a basic salt, K,0,21i0,,P,0,, 
in biaxial crystals, probably monoclinic, but closely resembling regular 
octahedra. With other proportions of titamic oxide, acicular crystals 
of rutile are obtained, and these crystals are formed instead of the 
double phosphate if an excess of potassium chloride is present. 
Sodium metaphosphate gives the phosphate described by Wunder, 
Nu,0,4TiO.,3P,0;, in highly birefractive rhombohedra of 91° 22’, with 
diagonal extinctions. ‘The phosphate obtained by Kunop under ‘these 
conditions, TiO,,P,0;, wae also obtained, and with other proportions, 
acicular crystals of rutile were formed, but, contrary to the statement 
of Rose, no anatase. Sedium pyrophosphate or orthophosphate yields 
the salt 6Na,0,3Ti0,,4P,0;, in macled, striated prisms, with nal. 
tudinal extinctions. 

Stannic owide, with potassiam metaphosphate, yields the salt 
K,0,4SnQ,,3P,0;, isomorphous with the corresponding titanium com- 
pound. No eassiterite is obtained. Potassium pyrophosphate. or 
orthephosphate yields crystals of the salt K,0,2Sn0,,P,0,, similar to 
those of the analogous titanium compound, but more highly birefrac- 
tive. With sodium metaphosphate, the author obtained the salts 
Na,0,4Sn0,,3P,0; and Na,O,Sn0,,P,0;, described by Wunder, and 
Sn0,,P.,0;, described by Knop, but not the salt 2Sn0,.,P,0;, obtained 
by the latter. 

Cupric oxide or carbonate, with potassium metaphosphate, yields 
large, greenish-blue, probably monoclinic lamelle of the salt 
K,0,8Cu0,3P,0;. Potassium pyrophosphate yields the compound 
K,0,2Cu0, P,O,, in pale-blue crystals with oblique extinctions. Pvutas- 
sium orthophosphate yields the same salt together with some crystals 
of cuprite if the proportion of cupric oxide is considerable. Sodium 
metaphosphate yields, as Wallroth has already stated, dichroic prisms, 
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probably monoclinic, of the salt 3Na,0,3Cu0,2P,0,. With an excess 
cf cupricoxide, or with sodium pyrophosphate, the salt Na,O,2CuO,P,0, 
is obtained in prisms with oblique extinctions. Sodium orthophos- 
phate produces a mixture of cupric and cuprous oxides, together with 
amorphous matter. 

Titanic, stannie, and eupric oxides are characterised by double 
phosphates of the formule Na,0,4MO,,3P,0; and ee 

. H. B. 


Arsenovanadic Acids. By C. Friepurim and W. Scumirz-Dumont 
(Ber., 23, 2600—2608 ; compare this vol., p. 1066).—The compound 
prepared by Berzzlius by oxidising vanadyl arsenate, V,0,,2As,0, + 
3H,0, with nitric acid, is identical with the vanadium arsenate 
obtained by Fernandez, and has not, therefore, the composition 
2V.0;,3As,0; assigned to it by Berzelzus. 

Vanadium arsenate, V,0;,As.0; + 10H,9, is also formed when a 
concentrated solution of arsenic acid is boiled with excess of vanadic 
hydrate. It gradually loses some of its water of crystallisation on 
exposure to the air, and, when kept over sulphuric acid or heated at 
100°, about 9 mols. of water are eliminated ; it is converted into the 
anhydrous salt at about 440° without decomposition, but aqueous 
solutions of a certain concentration are decomposed at 100° with 
elimination of vanadic hydrate; it separates from nitric acid in 
crystals containing 2 mols. H,0. 

Compounds of the general formula 2R’0.2V,0;,3As,0; can be ob- 
tained by dissolving the carbonates of the metals RCO, in excess of 
vanadium arsenate and evaporating the solution over sulphuric acid. 
The following orange-red, crystalline salts were prepared in this way. 


2Zu0,2V,0;,3 As,0; + 23H,0, 
2CaO,2V,0;,3As,0; + 21H,0, 
2Sr0,2V,0;,3As,0; + 20H,0. 


The crystalline salts of the composition 2MgO,2V,0;,3As,0; + 
23H,0 and 2(NH,).0,2V,0;,3As,0; + 4H,O were prepared by treating 
magnesium and ammonium vanadate respectively with excess of 
arsenic acid. 

The compounds 


ZnO,V,0,;,As,0; + 63H,0, 
CuO,V,0;,As,0; + 4H,0, 
Co0,V,0;,As,05 + 9H,0, 
Mg0,V;0;,As,0; + 10H,0 


were also obtained by treating the normal vanadates with arsenic acid 
and by various other methods. 

The salt 5(N 4,),0,2V.0;,4As,0; + 19H,O, described by Ditte, has 
no existence, but the compounds (NH,),0,2V,0;,As,0; + 5H,O and 
K,0,2V,0;,As,0; + 5H,O can be easily prepared in various ways ; 
both substances crystallise in microscopic needles, and lose the whole 
of their water at 100°. F. 8. K. 
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Thiovanadates. By G. Kriss and K. Ounmats (Ber., 23, 2547— 
2552).—Ammonium thiovanadate, (NH,);VS,, is deposited in crystals 
when hydrogen sulphide is passed for several hours into an ice-cold 
saturated solution of ammonium metavanadate in ammonium hydrate 
of sp. gr. 0°898, and the dark-violet solution obtained in this way is 
kept for some days. It can be more conveniently prepared by adding 
a solution of ammonium hydrosulphide to a solution of potassium 
metavanadate or sodium pyrovanadate; after a comparatively short 
time, ammonium thiovanadate separates from the solution in rhombic 
crystals, a : b: c = 0°9825: 1: 1°742, similar in appearance to those 
of potassium permanganate ; its sp. gr. is 1 6202. 

Ammonium pyroxyhexathiovanadate, (NH,),V2S,0, is formed when 
hydrogen sulphide is passed into a solution of ammonium meta- 
vanadate in ammonium hydrate of greater sp. gr. than 0°898; on 
keeping the red solution for some months at a low temperatare, a 
considerable quantity of the salt is deposited in crystals. It is rather 
darker in colour than the normal salt described above, and its sp. gr. 
is 1:7155. 

The corresponding potassium salt, K,sV,S,0 + 3H,0, can be pre- 
pared by treating an ice-cold solution of potassium vanadate in 
potash of sp. gr. 1472 with hydrogen sulphide in absence of air; 
after a long time, the salt separates from the solution in crystals 
resembling those of freshly-prepared potassium permanganate; it 
has a sp. gr. of 2°1443. When carefully heated at 150°, it is con- 
verted into the anhydrous salt, but if heated too quickly, it melts to 
a cherry-red liquid, and, on continued heating, is decomposed with 
liberation of sulphur. 

A salt of the composition K,V,S,,.0, + 3H,0 is obtained in large 
crystals wken the mother liquors from the preceding compound are 
evaporated over phosphoric anhydride; its sp. gr. is 2°1195. 

Several double salts, or mixtures of potassium and ammonium 
thiovanadate, were prepared by treating a solution of potassium 
vanadate in potash with hydrogen sulphide, and then mixing it under 
different conditions with a solution of ammonium thiovanadate in 
ammonium hydrosulphide ; the analyses of these mixtures showed that 
they contained the normal ammonium salt, and most probably also 
the normal potassium salt K;VS,. 

Sodium orthorytrithiovanadate, Na;VS;0 + 5H,O, is deposited in 
crystals when a solution of sodium hydrate of sp. gr. 1:122 (30 ¢.c.) 
is saturated with hydrogen sulphide, mixed with an aqueous solution 
(6 c.c.) of sodium pyrovanadate (3 grams), and hydrozen sulphide 

ssed through the ice-cold mixture for four hours ; it forms small, 
dark reddish-brown, very deliquescent crystals, and gradually loses 
the whole of its water when heated. 

Sodium orthorythiovanadate, Na,VSO; + 10H,0, is precipitated as 
an oil when freshly-prepared sodium hydrosulphide is added to a boiling 
solution of sodium pyrovanadate, the mixture boiled for a short time, 
and the ice-culd, filtered solution treated with alcohol (3 vols.) ; after 
being repeatedly washed with cold alcohol, it solidifies to a mass of 
orange-red crystals. It melts at 18°, and its sp. gr. is 1°7727. i 
F. S$. 
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Rhodium Nitrites. By E. Leinré (Compt. rend., 111, 106—109). 
—aA solution of rhodium chloride or of rhodium potassium chloride 
is slightly acidified with hydrochloric acid, diluted until it contains 
not more than 5 grams of rhodium per litre, heated to boiling, and 
mixed with successive small quantities of potassium nitrite until the 
solution is decolorised, and a slight turbidity appears. The liquid is 
allowed to cool, and the crystals which separate are washed with cold 
water and dried at 105°. 

The potassium rhodium nitrite thus obtained, Rh.(NO,),,6KNO., 
forms white, microscopic crystals which do not act on polarised light ; 
it is almost insoluble in cold water, only slightly soluble in boiling 
water, and quite insoluble in alcohol, in a solution containing an 
excess of potassium nitrite, and in a 30 per cent. solution of potas- 
sium chloride, or a 50 per cent. solution of potassium acetate. It is 
slowly decomposed by cold concentrated mineral acids, and more 
rapidly on heating. With hydrochloric acid, it yields the double 
chloride Rh,Cl,,6KCl + 3H,0, obtained by Claus, but if this is 
treated with potassium chloride, it is converted into the salt 
Rh,Cl,,4KCl, whichis more stable, and which is the only double salt 
formed by the erystallisation of a mixed solution of potassium and 
rhodium chlorides. 

The sodium salt is analogous in composition, and is prepared in a 
similar manner, but the solution must be mixed with an equal volume 
of alcohol of 90°. It forms white, somewhat bulky crystals, which 
act on polarised light. It dissolves in 2°5 parts of water at 17°, and 
in 1 part of boiling water, but is insoluble in alcohol. An aqueous 
selution of the salt does not give the ordinary reactions of rhodium ; 
it yields no precipitate with sodium hydroxide or carbonate, and with 
potassium or ammonium hydroxide or carbonate no precipitate of 
rhodium oxide is formed, but the insoluble potassium rhodium or 
ammonium rhodivm nitrite separates. Hydrogen sulphide or sodinm 
sulphide will, however, precipitate rhodiam sulphide, slowly in the 
cold, more rapidly on heating. The sodium sult is readily attacked 
by mineral acids, especially on heating, and with hydrochloric acid it 
yields the chloride Rh,Cl,,6NaCl + 18H,0. 

The ammonium salt cannot be prepared directly in consequence of 
the ready decomposition of ammonium nitrite, but it is obtained by 
adding ammonium chloride to a solution of the sodium salt. It 
separates in white, microscopic crystals which have no action on 
polarised light. In solubility and bebaviour towards acids it is pre- 
cisely similar to the potassium salt ; with hydrochloric acid, it yields 
the salt Rh,Cl,,6NH,Cl + 3H,0. 

The barium salt, Rh,(NO,),,3Ba(NO,). + 12H,0, is obtained in the 
same way as the sodium and potassium compounds, and separates in 
somewhat bulky, white crystals, soluble in 50 parts of water at 16°, 
and in 6°5 parts of boiling water. The crystals have no action on 
polarised light. With hydrochloric acid, the salt yields a mixture of 
rhodium and barium chlorides, which, however. will not form a 
double salt, and if the barium is precipitated by sulphuric acid, the 
rhodium chloride can be obtained quite free from alkaline chlorides. 
A solution of barium rhodium nitrite behaves towards potassium 
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and ammonium salts like the double sodium nitrite; with sodium! 
hydroxide or carbonate, a precipitate of the corresponding barium 
compound is obtained, but all the rhodium remains in solution in the 
form of the double sodium salt. 

The insolubility of potassium rhodium nitrite can be utilised for 
the preparation of pure rhodium, its separation from other metals 
of the platinum group, and its quantitative estimation. 

C. H. B. 


Double Salts of Rhodium. By K. Seuserr and K. Kossé 
(Ber., 23, 2556—2561).—Potassium rhodium chloride, Rh,Cl,,4KCI 
+ 2H,0, is deposited in deep-red crystals when spongy rhodium 
(1 part) is fused with potassium chloride (2 parts) in a stream of 
chlorine. and the filtered aqueous solution of the product evaporated 
under reduced pressure. If the mother liquors are then saturated 
with hydrogen chloride to precipitate the potassium chloride and the 
filtered solution again evaporated, a new salt is obtained in dark-red, 
sparingly soluble crystals, which become cloudy and lighter in colour 
when kept over phosphoric anhydride, and have then the composition 
Rh,Cl,,6KCl + 3H,0. 

Sodium rhodium sulphite, 4RhSO;,6Na,SO, + 9H,0, is obtained 
when a solution of rhodium chloride is heated for some time with 
excess of sodium hydrogen sulphite, the precipitate washed with cold 
water and dried over phosphoric anhydride. It is only very sparingly 
soluble in hot water, but it dissolves freely in nitric acid with evolution 
of sulphurous anhydride. 

Sodium rhodium sulphate has been previously obtained by Bunsen 
(Annalen, 146, 265), by heating the sulphite just described with con- 
centrated sulphuric acid ; it has the composition Rh,(SO,);,Na,SO,. 

F. S. K. 


Iridium Phosphorus Bromides. By G. Grisennermer (Compt. 
rend, 111, 40—41).—1 gram of hydrated iridium dioxide is mixed with 
10 grams of bromide, and phosphorus tribromide added gradually 
until the whole mass becomes solid. The tube is then sealed and 
heated for two to three hours at 150°; the hydrobromic acid is 
allowed to escape, the tube is re-sealed and then heated for 24 hours 
at 300°. A deep-red liquid is thus obtained which solidifies in confused 
red and yellow crystals. The tube is now heated in a vertical posi- 
tion for two to three hours at 100°, and is gradually inverted in order 
to separate the liquid from the red crystals, which are washed with 
boiling carbon bisulphide; they are red needles and have the compo- 
sition [r,Br,,6PBr;. 

When treated with water they are partially attacked and yield 
an acid solution and a black substance with a red lustre, which is 
soluble in water with difficulty and has the same composition as the 
original crystals. If the compound is heated with phosphorus tri- 
bromide in sealed tubes at 200° it yields the compound Ir,Bre,4PBr; 
in black crystals, and it follows that excess of the tribromide should 
be avoided in the preparation of the first substance. 

Attempts to obtain a bromine compound analogous to Ir,P,Cl.» 
gave negative results. When the bromide, Ir,P,Bry, is heated in 
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sealed tubes with bromine, it yields phosphorus pentabromide and 
the compound Ir,P,Br,. A mixture of phosphorus pentabromide, the 
compound Ir,P,Br,, and phosphorus oxychloride behaves in a similar 
manner. If the chloride Ir,P;Cly is heated at 300° with PBr,, it 
yields only a mixture of the chloride Ir,P,Cl,, the bromide Ir,P,Bry., 
and phosphorus chlorobromide. If, nowever, a mixture of the 
bromide Ir,P,Bry, phosphorus pentabromide, and phosphorus tri- 
chloride is heated, a compound Ir,Br,,4PCl, is obtained, and this 
indicates the possible existence of a perbromide. 

The difficulty experienced in preparing the higher bromides is prob- 
ably due partly to the reducing action of the phosphorus tribromide, 
observed by Lindet in the cause of gold phosphorus perbromide, and 
partly to the instability of phosphorus pentabromide. 

The iridium phosphorus chlorides and bromides differ in that the 
most stable chloride has the composition Ir,P,Cl.4, and the most stable 
bromide the composition Ir,P,Bry.. 

The author has analysed the acid Ir,Br.,6H;PO; and its potassium 
and lead salts. C. H. B. 


Mineralogical Chemistry. 


Artificial Production of Boracite in the Wet Way. By A. pz 
Gramont (Compt. rend., 111, 43—44).—1 part of sodium borate, 2 parts 
of magnesium chloride, and a small quantity of water are heated in 
sealed tubes at 275—280°. The product, after being separated by 
levigation from the amorphous magnesium borate, is a white, crys- 
talline powder, which scratches glass. It consists of microscopic 
birefractive tetrahedra, cubo-tetrahedra, and pyramidal tetrahedra; 
sp. gr. = 2°89, that of the natural mineral being 2°90. The compo- 
sition of the product agrees closely with that of natural boracite and 
is as follows :—Mg0O, 27°26; B,O, (calc.), 63°86; Cl, 7°71; Mg, 2°60 = 
101°43. C. H. B. 


Normal Aluminium Sulphate. By P. M. Detacnartonny 
(Compt. rend., 111, 229—231).—The author has examined some finely- 
crystallised specimens of native aluminium sulphate from Bolivia. 
They were covered with a white, amorphous crust, but the interior 
consisted of translucent, prismatic crystals of the composition 
Al,(SO,)s; + 16H,0O, and are, therefore, identical in their degree of 
hydration with the artificial product (Abstr., 1884, 820). 

C. H. B. 


Meteoric Iron from Magura, Hungary. By Berrueror and 
FrikDet ((‘ompt. rend., 111, 29¢-—300).—‘Lhe meteoric iron examired 
weighed 280 grams, and was obtained from Magura, in Arva, 
Hungary. In order to ascertain whether it contained any diamonds, 
it was repeatedly treated with aqua regia, and the matter remaining 
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undissolved was treated with nitric acid and potassium chlorate. After 
combustion of the graphitic acid, there was left a small quantity of a 
white, crystalline powder, which scratched rubies. It did not dis- 
appear on treatment with ammonium fluoride and sulphuric acid, and 
did not burn when heated under such conditions that small fragments 
of diamond burnt away completely. Optical examination and deter- 
mination of the sp. gr. showed that the substance had all the pro- 
perties of quartz. C. H. B. 
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Mineral Waters of Cransac (Aveyron). By A. Carnor (Compt. 
rend., 111, 192—195).—These springs rise in the Valley of Cransac 
below the outcrop of beds of coal surmounted by carbonaceous schists 
containing pyrites. They do not rise from any great depth, but must 
be regarded as rain water which has come in contact with mineral- 
ising strata comparatively near the surface. The following table gives 
the quantities of the various compounds per litre :— 


Fraysse 1 
Fraysse 2 
Valette 
Galtié. 
Euphie 
Galtié 
Haute 
Al 
Basse 


SiO, ...s00e. 10 -0250)0° 10 *0300/0 * 0240/0 -0062)0 - 10° 0032) 

CaCO;,CO,.. .. (0 "0000/0 ° 0 -0720) traces |0 °0144/0- 0 -0093 

CaSO, .... +... |0°2757/0 6970/0 -1156/0 -8959/0 -5950)0 - "3602 

MgSO, ....... {0 4215/1 *3113)/0 :2994/0 31 "4830/0 -4470/0 °2745/1 - 

Al,(SO,)3 ...-. 0 -0087/0 *2790)0 ‘0000/0 -0000/0 -G000 ‘0000/0 - 

Fes(SO,)3 ...-. 0 °0017/0 ‘0087/0 - 0025/0 -0025/0 -0025/0 -0025)0 -0025} traces | traces 

nSO, ......- {0°0127|0 1550/0 0019/0 0019/0 003) traces | absent 0: ‘ 
Ca(NOs3)q ..... |0°1435/0 -000'/0 -5380)/0 2020) traces traces |0- 
*0119/0 -0300 


KNO,........ /0°3574/0 °1720)0 -0205/0 0272/0 -0228/0 -01 
NaCl.........|0°0778)0 0270/0 * 1044/0 (02080 -0626)0 * 
LiCl..........| traces | traces | traces | traces | traces | traces | traces 


Total ..... «+. {L°3240)2 6960/1 °1843}1 -4863)1 ‘908 “8251/0 “60062 S209 1°1197 


Carbonates are present in very small quantities, but sulphates exist 
in large proportions. The sulphuric acid is doubtless derived from 
prrites, but the iron has been almost entirely removed by the passage 
of the water over magnesium limestones. The nitrates are probabl 
derived from ammonium compounds produced from the coal by the 
action of the subterranean fires which are known to occur in the 
district. C. H. B. 
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Organic Chemistry. 


Hydrates of Gases. By Viniarp (Compt. rend., 111, 302—305). 
—Propane was purified from air and hydrogen by liquefying the gas 
and then opening the reservoir at the top. The air and hydrogen 
escaped, and when the liquid propane had risen to the aperture, 
the pressure inside the apparatus was made to coincide with the 
atmospheric pressure, and the aperture was sealed up. 

In order to obtain the propane hydrate, part of the tube must be 
momentarily cooled below 0°; crystals separate and continue to form 
at temperatures higher than 0°, until all the liquid propane has dis- 
appeared. The tension of dissociation of the hydrate at 0° is about 
1 atmos., but it can be preserved indefinitely under suitable pressure 
at temperatures below 85°. At 8°5°, it decomposes, whatever the 
pressure, and this temperature is not altered by the presence of air. 
It is noteworthy that, in the methane series, the critical temperature 
of the formation of the hydrates is lower, the higher the molecular 
weight of the hydrocarbon. 

Carbon fluorides form hydrates under similar conditions, the 
critical temperatures being as follows: carbon tetrafluoride, +20°4°; 
carbon difluoride, +10°5°; methylene fluoride, +17°6° ; and trifiuoro- 
methane, +21°8°. C. H. B. 


Hydrates of Haloid Alkyl Salts. By Vintarp (Compt. rend., 
111, 183—185).—The hydrates were formed under the same condi- 
tions as the hydrate of methyl chloride (Abstr., 1888, 644 and 897). 
The hydrate of ethyl fiuoride can be kept under pressure at the 
ordinary temperature for many hours; hydrate of methyl fluoride 
decomposes at 13°8°; hydrate of ethyl chloride forms acicular crystals, 
2 or 3 mm. long, which decompose at 5°, even under a pressure of 
2 atmos., and the hydrate of methyl iodide also decomposes at 4°8°. 

The following tables give the tension in atmospheres of the hydrates 
of the alky! fluorides. 


Hydrate of Ethyl Fluoride. 


.... 0° 2 87? 52° 195° 155° 18-0 
p.... OF O9 10 13 4 5 7 


Hydrate of Methyl Fluoride. 
®.... 0? 53° 85° 104° 132° 142° 15°8° 
Peewee Bl FBS 55 7d) 06125 S150) 195 
C. H. B. 

Geometrical Isomerides of the Hexamethylene Derivatives. 
By H. Sacuse (Rer., 23, 1363—1370).—Siarting from the hypotheses 
that the four affinities of a carbon atom are directed from the centre 
to the sclid angles of a regular tetrahedron, and that two carbon 
atoms which wre united by a single bond will tend so to place them- 
selves that the directions of the two combining affinities fall in one 
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and the same straight line, the author comes to the conclusion that, 
although in rings of three, four, or five carbon atoms, the centres of 
the tetrahedra may all lie in the same plane, this is no longer 
possible with rings containing a larger number of carbon atoms. In 
the case of hexamethylene, if the centres of contiguous carbon atoms 
be united by straight lines, then a broken line in space will thus be 
formed. According to the conditions of the above hypotheses, this 
broken line must consist of six straight lines, equal in length, and 
which meet each other at angles of 19° 28’. These conditions, 
which lead to a system of three equations, can be satisfied by two 
different configurations, which are found to resemble and bear a very 
simple relation to the configuration of the benzene molecule formerly 
described by the author (Abstr., 1888, 1181). By the aid of the 
formule thus arrived at, the isomerism which has been observed in 
the case of the hexahydromellitic and the hexahydroterephthalic 
acids may be easily explained and represented. H. C, 


Nitroprussides. By Prup’somme (Compt. rend., 111, 45—46).— 
When an aqueous solution of an alkaline nitrite and an.alkaline 
ferricyanide is boiled, the latter salt is partially converted into a 
nitroprusside. By using the azosulphonates (obtained by the action 
of sodium nitrite on sodium hydrogen sulphite), very concentrated 
solutions of nitroprussides can be obtained. 345 grams of sodium 
nitrite, dissolved in 150 grams of water at 70°, is mixed with 
216 grams of sodium hydrogen sulphite of 37° B. and a solution of 
82 grams of potassium ferricyanide in 250 grams of water at 70°. 
The mixture is boiled until evolution of gases ceases, and the cooled 
liquid, which already contains much nitroprusside, is gradually mixed 
with 54 grams of sodium hydrogen sulphite of 37° B. The deep red 
liquid thus obtained contains a very large quantity of the nitro- 
prasside. With the same quantity of nitrite, the yield varies with 
the proportions of sulphite and ferricyanide. The results are also 
different if the first stage of the operation is conducted at a low tem- 
perature. Under these conditions, if a sufficient quantity of sulphite 
is present, no nitrogen oxides are evolved. With proportions of 
sulphite and ferricyanide slightly different from those given, the 
solution of nitroprusside, after a time, deposits white, silky crystals, 
only very slightly soluble in water. They frequently decompose 
whilst in a moist state on the filter, and are at once decomposed by 
boiling water into Prussian blue and sulphuric acid. They seem to 
be identical with the product obtained by dissolving Prussian blue 
in concentrated sulphuric acid. 

If an aqueous svlution of 345 parts of sodium nitrite, 15°5 parts 
of sodium thiosulphate, and 41 parts of potassium ferricyanide is 
boiled, the ferricyanide is gradually converted into nitroprusside, the 
yield of the latter being greater than if the thiosulphate were not 
present. The liquid also deposits a brown substance, which dissolves 
in concentrated hydrochloric acid, and if water is added to this solu- 
tion, Prussian blue is precipitated, and the liquid contains ferric 
chloride. 


When a nitroprusside is added to the yellow solution obtained by 
5a2 
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boiling sulphur with sodinm hydroxide solution of 36° B., a beautifal 
dichroic solution is obtained, purple by transmitted light, and blue 
by reflected light. C. H. B. 


Tertiary Butyl Carbinol. By M. Frevunp and F. Lenze (Ber., 
23, 2865—2869).—Trimethylacetamideoxime, CMes‘C(NH,):NOH, 
is prepared from trimethylacetonitrile, and melts at 115—116°; the 
corresponding phenylamidine oxlate melts at 192°. Tertiaryamyl- 
amine, CMe,'CH,°N Hy, is formed by the reduction of the nitrile with 
sodium in alcoholic solution: it boils at 82—83°, and rapidly absorbs 
carbonic anhydride on exposure to the air. The platinochloride crys- 
tallises in pale-yellow plates; the avrochloride is deposited in lemon- 
yellow needles. Amylcarbamide, CMe;;CH.-NH-CO-NH,, is obtained 
by the action of potassium cyanate ; it crystallises from ether in small 
needles melting at 145°. Phenylamylcarbamide, 


CMe,CH,-NH-CO-NHPh, 


crystallises from alcohol in white needles, which melt at 155°. Phenyl- 
amylthiocarbamide, CMe;CH.NH-CS:NHPh, melts at 136°. Di- 
amuylozamide, CMe;C H,N H-CO-CO-NH:CH,°CMe,, is formed by the 
action of ethyl oxalate on the amine; it crystallises from ether in 
needles melting at 165°. Tertiary butyl carbinol, CMe,CH,OH, is 
prepared by the action of silver nitrite on the hydrochloride of the 
amine; it is a colourless liquid with a camphor-like odour, has a 
sp. gr. of 08122 at 20°, boils at 102—103°, and is somewhat soluble in 
water. During the preparation of trimethylacetonitrile, Butlerow 
obtained a compound to which he gave the formula CMe,NH-CHO; 
the authors have also observed the formation of this substance, but 
their analyses show that it contains no oxygen. J. B. T. 


Amy] Alcohol in Brandy from different parts of the German 
Empire. By Seti (Ann. Agronom., 16, 335—336).—The quantity 
varied from 0°641 to 0°016 per 100 parts of ethyl! alcohol, that is, 
0-256 —0°606 per cent. of the brandy of commerce. J. M. H. M. 


Mannitol Hexachlorhydrin. By L. Mourcues (Compt. rend., 
111, 111—113).—Mannitol is heated for several hours at a temperature 
not exceeding 145° with seven times its weight of phosphorus penta- 
chloride containing a small quantity of the oxychloride. When 
evolution of hydrogen chloride ceases, the phosphorus oxychloride is 
distilled off at a temperature not exceeding 145°, and the syrupy 
product is gradually poured into ice-cold water, and is then distilled 
in a current of steam. The first portion of the distillate contains a 
mixture of chlorine and oxygen derivatives of mannitol and mannitan, 
after which mannitol hexachlorhydrin, C,HsCl,, passes over. It crys- 
tallises in odourless, small, white, nacreous leaflets, which melt and 
volatise at 137°5°. It boils at 180—185° under a pressure of 30 mm., 
and is insoluble in water, slightly soluble in alcvhol, and very soluble 
in ether, benzene, chloroform, light petroleum, &c. Its sp. gr. is 2°060, 
and its rotatory power in a benzene solution at 20° is [a]p = +18° 32’. 
It is not dissolved by boiling concentrated alkalis, but dissolves in 
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hot sulphuric acid, from which it separates on cooling. The molecular 
weight as determined by Raoult’s method agrees with the formula 
C,H,Cl,, and there is little doubt that the compound has the constitu- 
tion CH,Cl:[CHC1],-CH,Cl. C. H. B. 


Conversion of Glucose into Sorbite. By J. Meunrer (Compt. 
rend., 111, 49—51).—Glucose is dissolved in twice its weight of water, 
and mixed with excess of sodium amalgam containing 2°5 per cent. 
of sodium, great care being taken to avoid a rise of temperature. 
The liquid is acidified with sulphuric acid, neutralised with barium 
carbonate, filtered, concentrated, and mixed with alcohol, in order 
to precipitate sodium sulphate, and the concentrated alcoholic filtrate 
is mixed with hydrochloric acid and benzaldehyde. Sorbite separates 
in the form of its dibenzoic acetal. If the acid and the benzaldehyde 
are not added in excess, the acetal separates chiefly in the soluble form 
(this vol., p. 731), but if excess of the reagents is employed, the 
greater part of the acetal is insoluble. 

If the glucose is dissolved in four or five times its volume of water, 
and the sodium hydroxide which is formed is continually neutralised 
by the addition of sulphuric acid, only a very small quantity of sorbite 
is obtained. C. H. B. 


Hydrogenation of Sorbin and the Oxidation of Sorbite. 
By C. Vincent and Detacuanat (Compt. rend., 111, 51—53).—If a 33 
per cent. solution of sorbin is mixed with successive small quantities 
of sodium amalgam containing 2 per cent. of sodium, care being 
taken to avoid a very great rise of temperature, the sorbin is con- 
verted into sorbite, which can be isolated in the form of its dibenzoic 
acetal after neutralisation with sulphuric acid and the precipitation 
of the sodium sulphate by alcohol. 

When sorbite is oxidised by heating it with bromine-water at 60° 
in a sealed tube, it yields a glucose which can be isolated in the 
form of a phenylglucazone, but the authors have not yet determined 
whether it is dextrose or levulose. C. H. B. 


Optical Isomerides of Grape-sugar, Gluconic Acid, and 
Saccharic Acid. By E. Fiscusr (Ber., 23, 2611—2624 ; compare this 
vol., pp. 466, 1223, and 1230).—1-Mannonic acid (arabinosecarboxylic 
acid) can be partially converted into the optically isomeric 1-gluconic 
acid by heating it with quinoline, just as d-mannonic acid can be 
transformed to a certain extent into gluconic acid ; 1-gluconic acid, on 
reduction, yields l-glucose, the optical isomeride of grape-sugar, and 
both compounds, on oxidation with nitric acid, are converted into 
l-saccharic acid. 

The members of the ]-series resemble the known compounds of the 
d-series very closely, and combine with them to form the corre- 
sponding inactive substances, namely i-glucose, i-gluconic acid, and 
i-saccharic acid. 

l-Gluconic acid is most conveniently prepared from arabinose in the 
following manner:—A solution of arabinose (50 grams) in warm 


oe a 


at ee le 


1390 ABSTRACTS OF CHEMICAL PAPERS. 


water (55 grams) is treated with hydrogen cyanide (10 grams), as 
described by Kiliani (Abstr., 18#7, 229), the crystalline amide which 
separates from the solution in the course of three to eight days is 
boiled with crystalline barium hydroxide (100 grams) and water (250 
grams) until the evolution of ammonia ceases, and the barium is then 
exactly precipitated with sulphuricacid. On evaporating the solution, 
previously decolorised with animal charcoal, to a thick syrup, the 
greater part of the l-mannonic acid separates in the form of the 
lactone; the mixture is agitated with a little 96 per cent. alcohol, 
filtered, and the residual lactone washed repeatedly with a little cold 
alcohol and then purified by recrystallisation from the hot solvent. 
The alcoholic filtrate and washings are evaporated on the water-bath, 
the l-mannolactone, which is deposited in the course of one to two 
days, separated as before, and the alcoholic liquors again evaporated. 
The syrup obtained in this way contains the whole of the ]-gluconic 
acid and small quantities of ]-mannonie acid; it is dissolved in water 
(4 parts) and warmed for an hour with phenylhydrazine (1 part) and 
50 per cent. acetic acid (0°75 part) ; on cooling, a mixture of the two 
hydrazides separates from the solution in yellow crystals. This pre- 
cipitate is separated by filtration, washed with cold water, alcohol, and 
ether consecutively, and then decomposed with barium hydroxide ; 
the solution, freed from phenylhydrazine and barium in the usual way, 
is decolorised wiih animal charcoal, concentrated by evaporation, 
boiled with calcium carbonate until neutral, and then treated again 
with animal charcoal. The mixture of the two calcium salts which 
remains when the solution is evaporated is dissolved in a little hot 
water, and alcohol added until a turbidity is produced; on cooling, the 
calcium salt of l-gluconic acid is deposited as a syrup which gradually 
solidifies, and can then be obtained in a pure condition by recrystalli- 
sation from warm water. Having once obtained crystals of the pure 
calcium salt, it is unnecessary to purify the acid by means of its hydr- 
azide; the crude syrup which is left after separating the l-manno- 
lactone as completely as possible is dissolved in water, the boiling 
solution neutralised with calcium carbonate, decolorised with animal 
charcoal, and a smal] quantity of the crystalline calcium salt intro- — 
duced into the concentrated solution; after a few days, a large 
quantity of calcium gluconate is deposited in crystals, and the salt can 
then be further puritied by recrystallisation from warm water. 50 grams 
of arabinose yield 8 to 9 grams of pure calcium ]-gluconate, together 
with about 20 grams of pure l-mannolactone. 

When an aqueous solution of ]-gluconic acid, obtained by decom-’ 


- posing the calcium salt with the theoretical quantity of oxalic acid, is 


boiled, the acid is partially converted into the lactone, and, on evapo- 
rating, the two compounds remain as a syrup from which crystals 
have not yet been obtained; the aqueous solution of this syrup is 
levo-rotatory. The calcium salt, (CsH),O;),Ca, separates from hot 
water in cauliflower-like crystals, similar in appearance to those of 
calcium d-gluconate; it is soluble in 3 to 4 parts of hot water, and its 
specific rotatory power is ap2° = —6°64°. A basic salt is formed when 
calcium hydroxide is added to a lukewarm aqueous solution of the 
neutral salt; on cooling the filtered solution, it is deposited in a 
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floceulent condition. The barium, strontium, and cadmium salts are 
readily soluble in water, and have not yet been obtained in crystals. 

The hydrazide, CsH,,O.N2H.Ph, crystallises from hot water in 
small, colourless plates or prisms, and when quickly heated melts at 
about 290° with decomposition. 

1-Gluconie acid can be most readily distinguished from d-gluconic 
acid by converting both compounds into the corresponding lactones, 
and then submitting the solutions to an optical examination; the acid 
is best identified by converting it into ]-saccharic acid in the manner 
described below. 

]-Mannonic acid can be detected in presence of l-gluconic acid by 
reducing the sample with sodium amalgam, and treating with 
phenylhydrazine the cold, concentrated aqueous solution of the 
sugar produced ; if l-mannose is present, even in small quantity, the 
hydrazone is precipitated in crystals in a few hours’ time. 

]-Gluconie acid is formed, as has been stated above, when ]-man- 
nonic acid is heated with quinoline at 140° for an hour, but this 
method is not suitable for the preparation of the acid; a large quantity 
of mannonic acid remains unchanged, and the gluconic acid is not 
easily obtained in a pure condition. 1-Gluconic acid, uuder the same 
conditions, is partially converted into ]-mannonic acid. 

i-Gluconic acid has properties similar to those of its components ; 
on evaporating its aqueous solution, there remains a colourless syrup 
which consists of a mixture of acid and lactone. The calcium salt, 
(C,H,,O;).Ca, is deposited in crystals when a solution of equivalent 
parts of calcium d- and |-gluconate is slowly evaporated on the water- 
bath; when dried at 100°, it seems to contain 1 mol. H,O. It is 
soluble in 16 to 20 parts of boiling water, and, like the acid and the 
lactone, is optically inactive. The hydrazide, CsH),O.N2H.Ph, can 
be obtained by heating the acid or the calcium salt with phenyl- 
hydrazine acetate ; it separates from hot water in colourless crystals, 
melts at 188—190°, and is optically inactive. 

i-Gluconie acid can also be obtained by heating i-mannonic acid 
with quinoline, but the change, as in the case of the other acids, is 
only a partial one. 

I-Glucose, Cg.H,,0¢, is obtained when l-glucolactone is reduced with 
sodium amalgam, and the solution freed from sodium salts in the 
usual manner; on evaporating the alcoholic solution of the sugar, 
there remains a syrup which gradually crystallises. It is recrystal- 
lised from water, spread on a porous plate, then dissolved in hot 
methyl alcohol, and the solution mixed with alcohol; after a long 
time, the pure compound separates from the solution in anhydrous, 
prismatic crystals. It resembles grape-sugar very closely in appear- 
ance, melts at 141—143°, has a sweet taste, and is very readily soluble 
in water, but very sparingly in alcohol. It also resembles grape- 
sugar in optical behaviour, and exhibits the phenomenon of multi- 
rotation; after 12 hours’ time, the rotation has become constant, the 
specific rotatory power being then about ap = —51°4°. 

Phenylhydrazine acetate produces no precipitate in a cold aqueous 
solution of l-glucose, but on warming, the separation of 1-phenyl- 
glucosazone quickly commences, 
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1-Glucosediphenylhydrazone, CsH,.0;.N,Ph:, is formed when a solu- 
tion of the sugar in dilute alcohol is heated with diphenylhydrazone 
(14 parts) for two hours at 100°. It crystallises from hot water in 
slender, colourless needles, and is only very sparingly soluble in cold 
water; it resembles the corresponding derivative of grape-sugar, and 
both compounds have the same melting point (162—163°). 

1-Glucose, like ]-mannose and 1-fructose, seems not to ferment with 

east. 

9 i-Glucose can be obtained by mixing solutions of d- and ]-glucose, 
or by reducing i-gluconic acid with sodium amalgam. It is a colour- 
less syrup, very readily soluble in water, but only very sparingly in 
alcohol, and it shows all the reactions of its components. It does not 
give a precipitate with phenylhydrazine acetate in the cold, but on 
warming, i-glucosazone is quickly deposited from the solution. 

t-Glucosediphenylhydrazone, C.H,,05.N.2Ph,, prepared as described in 
the case of the corresponding 1-derivative, separates from hot water 
as an oil, and then gradually solidifies to a mass of colourless, 
crystalline plates melting at 132—133°. 

A solution of i-glucose enters into brisk fermentation with yeast ; 
after keeping the mixture for 24 hours at 30°, fermentation is at an 
end, and the solution is then strongly levo-rotatory, owing to the 
presence of |-glucose. 

l-Saccharic acid can be prepared by oxidising 1-gluconic acid with 
nitric acid. For this purpose, the crude syrup (5 grams) which is 
left after separating the 1-mannolactone (see above) is heated on the 
water-bath with nitric acid of sp. gr. 1:15 (15 grams), the residual 
syrup diluted with water, the solution evaporated to free it from 
nitric acid, then neutralised with potassinm carbonate and strongly 
acidified with acetic acid; on evaporating to a thin syrup, the 
hydrogen potassium salt, C,H,»O,K, begins to separate in crystals 
after some time, and is puritied by washing it with cold water and 
then recrystallising from hot water with addition of animal charcoal. 
The yield is 25 to 30 per cent. of the crude gluconic acid employed. 
It forms small needles or prisms, and is feebly levo-rotatory. The 
silver salt, CsH,O,Ag., is decomposed by boiling water. The dihydr- 
azide, prepared by warming the acid or the calcium salt with pheny]- 
hydrazine acetate, crystallises in almost colourless plates, and melts 
at 213—214° with decomposition. 

The potassium hydrogen salt of |-saccharic acid is so easily recog- 
nised that its formation in the manner described above affords the 
best test for l-gluconic acid; l-mannonic acid, under the same con- 
ditions, does not yield a crystalline potassium hydrogen salt. 

The potassium hydrogen salt of i-saccharie acid separates in slender 
needles when a hot aqueous solution of the corresponding salts of d- 
and ]-saccharic acid is allowed to cool slowly; it is readily soluble in 
hot, but only sparingly in cold water, and it has the composition 
C,H,O,K. The dihydrazide of the acid crystallises in colourless plates, 
and melts at 209—210° with decomposition. 

i-Saccharic acid can be directly obtained by oxidising i-gluconic 
acid with nitric acid, and isolating the product by means of its 
potassium hydrogen salt in the manner described above. 
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The potassium hydrogen salts of the two optically active sac- 
charic avids resemble one another very closely, and are best dis- 
tinguished or identified by partially converting them into the lactones 
by boiling with a mineral acid, and then examining the solutions 
optically; the corresponding salt of i-saccharic acid can be dis- 
tinguished from the other two with a little practice by its appearance 
simply. 

ie the molecule of arabinose is asymmetric, assuming that no 
stereometric intramolecular change occurs, there may be, in accord- 
ance with Le Bel and Van’t Hoff’s theory, three isomeric acids formed 
by treating arabinose with hydrocyanic acid, namely, two acids which 
with respect to the asymmetric carbon atom marked in the formula 


CH,(OH)-| CH(OH)],CH(OH)-COOH 


with an asterisk, possess opposite configurations, and a third, produced 
by a combination of the other two, into which it can, theoretically, be 
resolved. Two of these three acids are represented by l-mannonic 
acid and l-gluconic acid, either of which may be the composite 
isomeride. Many attempts have been made to resolve d-mannonic 
acid and d-gluconic acid into two isomerides, but without success, 
although, as has been already shown, they are mutually convertible. 
It seems probable, therefore, that with reference to the C* atom, 
gluconic acid and mannonic acid are the right and left forms respec- 
tively; as, however, they do not combine together to form a third 
acid, it would seem that such isomeric compounds do not always 
behave as is usually supposed. If so, the observations previously made 
on the configuration of the mannonic acids, the mannoses, and the 
mannitols with regard to this particular carbon atom are superfluous, 
All experience in the sugar group confirms the view that for every 
optically active substance there exists an isomeric form of opposite 
optical activity, and that the two compounds combine together to 
form an inactive modification; the last statement seems, however, to 
hold good only for the asymmetry of the whole molecule, and not for 
that of any single carbon atom. F. 8. K. 


Fucose, an Isomeride of Rhamnose. By A. GiinrnerR and 
B. Toutens (Ber., 23, 2585—2586).—A crystalline sugar, which the 
authors name fucose, can be isolated from the products of hydrolysis 
of fucus by means of the hydrazone (m. p. about 170°; compare this 
vol., p. 1105); the pure hydrazone is reconverted into the sugar by 
Fischer and Hirschberger’s method. On evaporating a solution of 
the pure sugar, it is obtained in microscopic needles of the composi- 
tion C,H,.0;; it is very readily soluble, has a sweet taste, and is levo- 
rotatory, the rotatory power being —112° immediately after solution, 
bat gradually diminishing to —77°. On distillation with hydro. 
chloric acid, it gives methylfurfuraldehyde ; it reduces alkaline copper 
solutions, and shows the general reactions of the sugars, Tue osazone 
melts at about 159°. F, 8S. K, 
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Trimethylenimine, and a New Synthesis of 8-Picoline. By A. 
Lapensure and J. Sreper (Ber.. 23, 2727—2731).—Trimethylenedi- 
amine hydrochloride was subjected to dry distillation, the distillate 
treated with dilute hydrochloric acid, and the solution filtered and 
evaporated, so that a large quantity of ammonium chloride separated 
out. The residue was distilled with concentrated aqueous soda, and 
the distillate separated by fractionation into three portions, boiling 
respectively at 66—70°, 140—143°, and 148—151°. From the first 
fraction, trimethylenimine was separated as the bismuthoiodide, 
(C,;H,N,H1);,2Bil,, by the addition of a dilute solution of bismuth 
and potassinm iodides. This salt is red; when distilled with 
soda, it yields the free base which boils at 66—70°, smells like piper- 
idine, is very hygroscopic, and mixes with water and alcohol. The 
platinochloride, (C;H;N )2,H,PtCl,, forms yellow needles melting at 
196°. The second fraction was shown to contain A-picoline identical 
with that obtained from glycerine, whilst the third fraction consisted 
of f’-picoline, identical with that obtained from strychnine, and which 
Ladenburg has shown (this vol., p. 1432) to be different from the 
B-picoline mentioned above. These substances were identified by 
means of the melting points of their platino. and mercuro-chlorides, 
and of the nicotinic acid which they yielded when oxidised. 


C. F. B. 


Methylnonylphenylhydrazone. By S. Grimatp (Gazzetta, 20, 
%6—98).—Methylnonylphenylhydrazone, CyH *CMe:N,HPh, prepared 
by heating methy! nonyl ketone (from oil of rue) with phenylhydrazine, 
ix a heavy, neutral, orange-yellow oil with an aromatic odour which 
remains liquid at — 5°; sp. gr. = 094475 at 0°. It is insoluble in 
water, but dissolves in ether, carbon bisulphide, chloroform, &c. It 
is resinified by exposure to the air. It differs from both its con- 
stituents in having no reducing action on Fehling’s solution even 


when heated with it. S. B. A. A. 


Derivatives of Acetylacetone. By A. Compes (Comp?. rend., 111, 
272—274).—When well-cooled acetylacetone is gradually mixed with 
an equal molecular proportion of sulphuryl chloride, large quantities 
of hydrogen chloride and sulphurous anhydride are evolved, and a 
pungent colourless liquid is obtained which, on fractionation under 
ordinary pressare, boils at 156—158°. It consists of monochlor- 
acetylacetone mixed with a small quantity of the dichloro-derivative. 
The liquid is agitated with a concentrated solution of cupric acetate, 
and the compound (C;,H,O,Cl),Cu separates in pale-green, silky, 
slender needles, which are washed with alcohol. When this compound 
is dissolved in dilute sulphuric acid, the solution extracted with ether, 
and the ether evaporated, monochloracetylacetone is obtained as a 
colourless, highly refractive liquid which boils at 156°, and is insoluble 
in water. 

The monochloracetylacetone thus prepared has the constitution 
CHClAc,, and when treated with sulphuryl chloride, yields the 
dichlorinated derivative CCl,Ac,, which boils at 87° under a pressure 
of 18—20 mm., and yields no metallic derivatives. C. H. B. 
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Formation of Glycocine from Chloracetic Acid. By K. Kraur 
(Ber., 23, 2577).—1t is advantageous, in preparing glycocine from 
chloracetic acid, to employ a very large excess of ammonium hydrate ; 
the yield is then about 50 per cent. of the theoretical. F. 8. K. 


Alkyl Dicyanacetates. By A. Hatter (Compt. rend., 111, 
53—56).—Ethyl dicyanacetate, CHCy.-COOEt, is obtained by adding 
22 grams of ethyl cyanacetate to a solution of 4°6 grams of sodium in 
100 grams of absolute alcohol, and saturating the mixture with 
cyanogen chloride. It combines with a small quantity of ether, and 
is then soluble in water and alcohol, but insoluble in ether, but if 
dried over anhydrous sodium sulphate and placed in a desiccator, it 
loses ether, and is partially converted into a gelatinous, opaque 
mass insoluble in water and ether, but soluble in warm alcohol. It 
cannot be distilled without decomposition even in a vacuum. Its 
aqueous solution is strongly acid and decomposes when heated, 
evolving carbonic anhydride and hydrogen cyanide; with silver salts, 
it gives a white precipitate soluble in boiling water. 

Ethyl dicyanacetate is a very energetic acid, and forms salts of the 
type CMCy.COOEt. The sodium salt crystallises from water in 
slender needles, and from alcohol in large crystals, very soluble in 
water or alcohol; its solutions give no precipitate with ferric salts, 
but there is a slight red coloration which is not removed by ether. 
The silver salt is white and insoluble in cold water or alcohol, but dis- 
solves in boiling water or alcohol, from which it separates in micro- 
scopic prisms. The cupric salt forms a reddish-yellow precipitate 
which contains 3 mols. H,O, and is insoluble in cold water. 

Methyl dicyanacetate is obtained in the same way as the ethyl com- 
pound, but its formation is always accompanied by the production of 
a compound, C,H,N,Os, insoluble in cold water, alcohol, or ether, but 
soluble in boiling water or alcohol, from which it crysiallises in white, 
lozenge-shaped plates. 

Methyl dicyanacetate is also a strong acid. Its sodium salt erystal- 
lises from water or alcoho] in slender needles or transparent prisms, 
which become opaque in a dry atmosphere; a solution of the salt 
gives a brownish-yellow, crystalline precipitate with cupric salts. The 
silver salt is white, and crystallises from boiling water in microscopic 

risms, 
, These results confirm the author’s conclusion (Abstr., 1882, 1189) 
that the introduction of cyanogen into a CH, group which is already 
united to two other negative radicles results in the production of an 
acid function. The alkyl dicyanacetates may be regarded as alkyl 
cyanomalonates in which a group COOR has been displaced by CN. 
C. H. B. 

New Acid of the Acetic Series. By E. Gérarp (Compt. rend., 
111, 305—307).—The seeds of Datura stramonium are extracted with 
ether, the ether distilled off, and the residue purified by solution in 
light petroleum, filtration, and distillation. A greenish-yellow oil is 
thus obtained in quantity amounting to about 25 per cent. of the weight 
of the seeds. It is saponified by lead oxide, and the dried lead salts are 
treated with ether to remove lead oleate aad linoleate, which are present 
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in considerable quantity. The residue is decomposed by hydro- 
chloric acid, and the mixture of acids is dissolved in alcohol of 85°, 
the crystals which separate being purified by recrystallisation. 
Finally, the solution of the acid is fractionally precipitated by barium 
hydroxide, and the acid separated from the barium salt by treatment 
with hydrochloric acid, and puritied by crystallisation from alcohol. It 
forms slender needles which melt at 55°, is s»mewhat soluble in cold 
alcohol, very soluble in boiling alcohol, ether, and light petroleum. 
It has the composition C,,H;,O., and is intermediate between palmitic 
and stearic acids, which it closely resembles, but its melting point is 
much lower. The author proposes to call it daturic acid. It ia 
monobasic ; the barium salt is anhydrous and insoluble in water, but 
crystallises from alcohol in microscopic needles; the zinc salt is very 
similar; the magnesium salt is also similar, but is much more soluble 
in hot alcohol. The ethyl salt, obtained in the same way as ethyl 
stearate, crystallises from strong alcohol in slender needles which 
melt at 27° and at 25° solidify in large lamelle. C. H. B. 


Addition of Chlorine and of Halogen Acids to Oleic Acid 
and Elaidic Acid. By S. Piorrowski (Ber., 23, 2531—2533).— 
Dichlorostearic acid, C,,H;,0.Cl, is obtained when the theoretical 
quantity of chlorine is passed into a chloroform solution of elaidic 
acid ; it erystallises from alcohol in nacreous plates, melts at 32°, and 
is very readily soluble in all ordinary solvents except water. The 
calcium salt (C\gHs0,Cl,).Ca crystallises from hot absolute alcohol in 
needles, and is soluble in cold ether, but insoluble in cold alcohol ; 
the harium salt has the same properties. The methyl salt, 
C,,H3Cl,0,Me, crystallises in needles. 

Chlorostearic acid, CII,50,Cl, can be prepared by saturating a 
glacial acetic acid solution of oleic or elaidic acid with hydrogen 
chloride at 0°, and keeping the solution for three to four days at the 
ordinary temperature. It crystallises from hot alcohol in slender 
needles, melts at 38°, and is readily soluble in most ordinary solvents 
except water. The bwium salt is soluble in ether, but is precipitated 
from the solution on the addition of culd alcohol; the calcium salt 
shows a like behaviour. 

Bromostearic acid, C,\sH;;0,Br, prepared in like manner from cleic 
or elaidic acid, melts at 41°, and resembles the corresponding 
chlorine derivative in its behavioar with solvents. ¥. S. K. 


Lithium Malonates. By G. Masso. (Compt. rend., 111, 233—2364). 
—Heats of formation: C,;H,O, + LiOH develops +12°66 Cal., 
C,H-0,Li + LiOH develops +12°87 Cal., C,H,O, + 2LiOH develops 
+ 25°53 Cal. 

Lithium hydrogen malonate forms anhydrous, colourless, crystalline 
crusts readily soluble in water; heat of dissolution, —1°43 Cal. 

Lithium malonate forms hard, white, anhydrous, crystalline 
masses ; heat of dissolution, +3°54 Cal. The heat of formation of 
the solid salt from solid acid and base is +33°56 Cal. The following 
table gives the heats of formation of the solid alkaline malonates :— 
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Potassium. Sodium. Ammonium. Lithium. 
Hydrogen salt... +27°87 Cal. 25°86 Cal. 22°78 Cal. 17°63 Cal. 
Normal salt.... +4856 , 4150 , 4100 ,, 33°56 ,, 

C. H. B. 
Silver Malonate. By G. Masson (Compt. rend., 111, 234—235). 
—Silver malonate, obtained by double decomposition, is an anhydrous, 
slightly yellowish-white, crystalline powder consisting of slender, 
microscopic needles in stellate groups. It blackens when exposed to 
light, and when heated, burns with vivid deflagration, leaving a 
residue of metallic silver. It is only slightly soluble in water; heat 
of dissolution at 20°, —9°8 Cal. The heat of formation of the pre- 
cipitated salt from dissolved silver nitrate and potassium malonate is 
+9°83 Cal., from the dissolved acid and precipitated silver oxide, 
+1884 Cal. These numbers are lower than the corresponding 

values for silver oxalate. C. H. B. 


Conversion of Maleic Acid into Fumaric Acid. By Z. H. 
Sxraupe (Monatsh., 11, 323—325).— Other acids besides the halogen 
acids and nitric can convert maleic into fumaric acid; their action is 
proportional to their acid-strength. The electrical conductivity has 
a distinct influence, though not in any simple proportion, on the rate 
of change; in this respect, strong hydrochloric, nitric, and sulphuric 
acids act unequally. The presence of lithium and ammonium 
chlorides accelerates the action of hydrochloric acid. 

Parabromobenzyl male:te is not changed when heated for some 
hours at 200°, or with alcohol at 150°, unless the latrer contains iodine 
or acetic acid. Silver maleate and parabromobenzyl bromide yield 
parabromobenzyl maleate (m. p. 80°) only, when heated in ether at its 
boiling point; but at 150°, a small quantity of parabromobenzy] 
fumarate (m. p. 115°) is also formed. 

In absence of water, parabromobenzyl maleate is changed into 
fumarate at the ordinary temperature by hydrochloric acid, and at 
higher temperatures by nitric acid and sulphuric acid, the last acting 
less readily than nitric acid. 

It is pointed out that malic acid may be an intermediate product 
in the change of maleic into fumaric acid. The subject is being 
further investigated. A. G 


Symmetrical Tr:methylenetricarboxylic Acid. By E. Bucnner 
and H. Wirrer (Ber., 23, 2583—25e5).—The further investigation of 
the acid (m. p. 220°) which is obtained from the additive product of 
ethyl fumarate and ethyl diazoacetate (compare Abstr., 1888, 1274) 
has shown that it is, as was supposed, symmetrical trime:hylenetri- 
carboxylic ucid. It is not reduced by sodium amalgam even on 
boiling, and it is unchanged by concentrated hydrobromic acid, both 
in the cold and at 100°; as cis-1:2-trimethylenedicarboxylic acid, 
prepared by Conrad and Guthzeit’s method, is also unchanged by 
concentrated hydrobromic acid at the ordinary temperature, the 
readiness with which 1: 1-trimethylenedicarboxylic acid is decom- 
posed by hydrobromic acid cannot be looked on as a general property 
of polycarboxy-derivatives of trimethylene. 
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The acid described as propargylenetetracarboxylic acid by Schacherl 
(Abstr., 1885, 1125) is 1:1: 2:3-trimethylenetetracarboxylic acid. 
Methyl trimethylenetetracarboxylate, C,;H,(COOMe),, is obtained when 
methyl bromofumarate is treated with ethyl sodiomalonate; it sepa- 
rates from ether in compact crystals, melts at 85°, boils at 205—215° 
under a pressure of 15 mm., and on hydrolysis it gives Schacherl’s 
propargylenetetracarboxylic acid. The last-named compound is not 
acted on by potassium permanganate in alkaline solution, and when 
heated quickly to 196—1‘8°, it is converted into trimethylenetricarb- 
oxylic acid (m. p. 220°) with evolution of carbonic anhydride. 

Py. &. &. , 

Acids of the Sugar Group. Ry E. Fiscuer (Ber., 23, 2625—2628), 
—d-Glucolactone is obtained in crystals when an aqueous solution of 
pure gluconic acid, prepared by decomposing the calcium salt with 
oxalic acid, is evaporated to a syrup, and then kept over sulphuric 
acid for 8—14 days ; it can be purified by repeated recrystallisation 
from warm water, but it still shows a slight acid reaction. It melts 
at about 130—135°, has a sweet taste, and is very readily soluble in 
hot alcohol; its specific rotatory power is [@]p = 65°2, but in the 
course of 24 hours the rotatory power gradually diminishes owing to 
partial conversion into the acid. 

Gluconic acid seems to be very feebly levo-rotatory, but the solution 
quickly becomes dextro-rotatory, owing probably to the formation of 
lactone ; a like behaviour is also exhibited by d-mannonic. acid, as 
has been previously shown. On the other hand, the rotatory power 
of solutions of many lactones of this group gradually changes as they 
are partially converted into the acids, and it would seem that the so, 
called bi-rotation of the saccharoses is due to a similar cause; in 
aqueous solution, they aro gradually converted into hydrated com- 
pounds which possess a rvtatory power different from that of the 
anhydrous compound. All observations seem to show that anhydrous 
grape-sugar, for example, dissolves in water as the compound 
C.H,,0,, which is then gradually transformed into the heptahydric 
alcohol, C,H,,0;, the rotatory power becoming constant only when the 
change is complete. 

Calcium l-mannonate, (C,;H,,O;).Ca + 3H,O, can be obtained in 
crystals by boiling an aqueous solution of pure l-mannolactone for half; 
an-hour with pure calcium carbonate, evaporating the filtered solution 
to a small volume, and adding alcohol to the hot solution in such 
quantities that it remains clear; the syrupy calcium salt which sepa- 
rates on cooling slowly solidifies when rubbed with a glass rod, and a 
crystal, introduced into a concentrated aqueous solution of the salt, 
causes the crystallisation of the whole. It forms slender needles, 
loses its water at 1V0°, and is readily soluble in warm, but only 
moderately easily in cold, water. 

Arabonic acid phenylhydrazide, C;HyO,'N.H,Ph, is precipitated in 
yellowish crystals when a moderately concentrated solution of the. 
acid, lactone, or calcium salt is heated with phenylhydrazine and, 
50 per cent. acetic acid for 1} hours at 100°. It erystallises from hot 
water in colourless plates, and melts at 215° with decomposition when | 


quickly heated. . i 
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Xylosecarboxylic acid can be prepared by treating xylose with 
hydrocyanic acid in the usual manner. The basic bariwm salt crys- 
tallises from hot water, is very sparingly soluble in cold water, and has 
the composition C,H,,0;Ba-OH ; on decomposing the barium salt with 
the theoretical quantity of sulphuric acid and evaporating the 
solution, there remains a colourless syrup which consists of a mixture 
of acid and lactone. By reducing this mixture with sodium amalgam, 
a sugar is formed, the osazone of which is moderately easily soluble in 
hot water, and differs from all known hexosazones. F. S. K. 


Hydroxygluconic Acid. By L. BRovrrovux (Compt. rend., 111, 
185—187).—The author considers that the acid resembling glycuronic 
acid obtained by E. Fischer by the reduction of saccharic acid (this 
vol., p. 599) is probably identical with the hydroxygluconie acid 
which he obtained (Abstr., 1886, 682) by the action of a bacterium 


on glucose. 
Hydroxygluconic acid, CsH»O;, is levogyrate, its rotatory power in 
a 2 per cent. solution being [#]p = —14°5°. Its lead salt forms 


small, yellowish-white, irregular crystals which are only slightly 
soluble in water. Lead acetate, however, does not always precipitate 
solutions of hydroxygluconates, because the lead salt has a great 
tendency to remain in supersaturation. Hydroxygluconic acid 
resembles glycuronic acid in many respects, although the former is 
levogyrate and very soluble in alcohol, whilst the latter is dextro- 
gyrate and insoluble in alcohol. C. H. B. 


Conversion of Thiocarbamide into Carbamide. By R. Mary 
(Monatsh., 11, 277—281).—This conversion has not been directly 
effected hitherto. The author finds that the sulphur in thiocarb- 
amide is directly oxidised to sulphuric acid by potassium perman- 
ganate in neutral solution, according to the equation CH,N.S + O, 
= CH,N.O + SO,; the quantity of oxygen actually used falls a little 
short of four atoms, but this is to be accounted for by the fact that 
a small quantity of the sulphur makes its appearance as potassium 
thiosul phate. 

In acid solution, the above reaction does not take place, a new base 
being formed under these circumstances. A. G. B. 


Ammoniacal Fermentation of Uric Acid. By F.Srstintand L. 
Sestini (Landw. Versuchs-Stat., 38, 157—164).—Uric acid, suspended 
in water, may be kept for more than a year without undergoing any 
change, but the addition of a very small amount of decomposed urine 
causes it to decompose quickly and completely in hot weather. Pure 
uric acid (4 or 6 grams) was put into a large flask with distilled water 
(4 or 6 litres) and urine(1 or 2¢.c ) added. By means of a suction pump, 
2 litres of air was made to pass through the liquid four or five times a day. 
In another experiment, a stoppered flask was employed; this was fre- 
quently shaken and opened. In a few days the liquid became alkaline 
from the formation of ammonium carbonate, and the amount of 
suspended uric acid diminished until, in seven or eight days, it 
disappeared entirely. In 12 or 13 days, the whole of the uric 
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acid was changed into ammonium carbonate. The reaction is ex- 
pressed thus: C,;H,N,O, + 8H,0 + 30 = 4NH,HCO, + CO, In 
another experiment, made at a temperature of 20°, the uric acid 
was almost all decomposed in 20 days, when the experiment was 
stopped. It was found that only a little more than half the total 
nitrogen was present as ammonia, the rest being in organic com- 
pounds. 

In a third experiment, with a temperature of 22—28°, nearly all 
the uric acid disappeared within seven days. On the eighth day, 
a part of the liquid was taken out, filtered, and distilled. The 
result showed that about 32 of the uric acid was converted into ammo- 
nium carbonate and the rest into carbamide. Another portion of the 
liquid, not filtered, was kept for eight days longer, when it was found 
that the whole of the uric acid was converted into ammonia. It is 
possible that further investigation may show that other compounds 
besides carbamide (alloxan, for instance) are formed as intermediate 
products. N. H. J. M. 


Presence of Furfuraldehyde in Commercial Alcohols. By L. 
Linpet (Compt. rend., 111, 236—237).—The author has applied the 
aniline acetate test to a large number of commercial alcohols, and 
finds that, contrary to the usual statement, furfuraldehyde is not a 
constant constituent. If the alcohol has been distilled over a naked 
fire, or if it is derived from grain which has been in contact with 
acids, then it contains furfuraldehyde; but if distilled with steam, 
and the grain has not been in contact with acids, the alcohol is free 
from furfuraldehyde. 

The following quantities of furfuraldehyde per litre of alcohol 
were found in various brandies: cognac, U2 c.c.; cider, 0°03 c.c.; 
cherry, 0°02 to 0°13 c.c.; mare, 0'1 to 04 c.c.; and it is doubtless 
produced by the partial destructive distillation of the vegetable 
matter held in suspension in the liquids. 

Alcohol from sugar, obtained by the action of mineral acids, contains 
0°06—0'1 c.c. of the aldehyde per litre, even when distilled with 
steam ; before fermentation, in fact, the aldehyde can be detected in the 
wort. Pure maize starch, saccharified by acids, yields, however, only 
traces of furfuraldehyde. Worts fermented by diastase contain only 
very small quantities of the aldehyde, and its formation is probably 
due to the action of lactic acid. In the case of beer, the wort remains 
neutral, and no furfuraldehyde can be detected. Molasses brandy 
contains 0°04 to 0°05 ¢.c. of the aldehyde per litre of alcohol, not 
formed, as direct experiments show, by the action of acids on cane- 
sugar, but due to the addition, in place of yeast, of worts in full 
fermentation, these worts having been prepared from grain which 
has been in contact with acids. 

Alcohol from beet, artichokes, and potatoes, fermented in absence 
of acids, and distilled by steam, contains no furfuraldelyde. 

C. H. B. 

Preparation of Thiophen. By L. H. Friepsure (Chem. Centr., 
1890, 11, 8; from J. Amer. Chem. Soc., 12, 83—90).—By heating a 
mixture of sodium succinate and phosphorus trisulphide, the author 
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has obtained as much as 50 per cent. of the theoretical quantity of 
thiophen. He recommends that not more than 155 grams of sodium 
succinate, with twice the weight of phosphorus trisulphide, shall be 
employed in one operation. J. W. L. 


Alteration of Compounds of the Benzene Series when 
Exposed to Air and Light. By A. Biper (Compt. rend., 111, 47; 
compare Abstr., 1889, 595)—-Many compounds, including aniline 
chloride, sulphate, and nitrate, toluidine, resorcinol, benzoic chloride, 
benzaldehyde, nitrocinnamic acids, naphthol, naphthylamine, and 
quinoline and its salts, were carefully purified, and remained quite 
colourless even after exposure to air and light for several m: nths. 
The purest obtainable commercial samples of the same compounds 
became decidedly coloured when exposed under the same conditious, 
though they remained colourless if kept in the dark. From these 
results and his previous observations (Joc. cit.), the author concludes 
that the property of becoming coloured when exposed to air and light 
is not inherent in pure organic compounds, but is due to the presence 
of impurities, the proportion of which, in some cases, may be very 
small indeed. C. H. B. 


Action of Nitrous Anhydride on Various Substances in 
Solution in Carbon Bisulphide. By L. H. Friepsure and J. A. 
Manpet (Chem. Centr., 1890, ii, 8—9; from J. Amer. Chem. Soc., 12, 
7—12).—The nitrous anhydride, prepared by heating arsenious 
anhydride with nitric acid, was purified by passing it over lead and 
collected in a cooled receiver. It was afterwards mixed with carbon 
bisulphide and added drop by drop to the several substances, also dis- 
solved in carbon bisulphide. With benzene, mononitro- and para- 
dinitro-benzene are formed ; with phenol, ortho- and para-nitrophenols 
and nitrosophenols are formed; with diphenylamine, para-nitro- 
diphenylamine and ortho- and para-dinitro-diphenylamine are formed, 
together with undefined nitroso-compounds. Attempts to introduce 
sulphur into the diphenyl molecule at the same time, by dissolving it 
in the carbon bisulphide, were unsuccessful. With diphenyl, nitrous 
anhydride reacts, with formation of paranitrodiphenyl, and another 
substance not yet investigated. Nitrous anhydride dves not react 
with benzonitrile under ordinary pressures ; it oxidises benzaldehyde 
to benzoic acid. With benzoic acid, it forms nitrosobenzoic acid, 
melting at 114°, Its barium salt, (Cs;H,NO-COO),Ba, crystallises with 
2 mols. H,0. J. W. L. 


Artificial Musk. By A. Baur (Compt. rend., 111, 238—240).— 
Metaisobutyltoluene is heated on a water-bath for 24 hours with 
five times its weight of a mixture of sulphuric acid and fuming nitric 
acid. The product is subjected to a repetition of the same treatment, 
and is thus completely converted into trinitrobutyltoluene, whic. 
crystallises from alcohol in white needles melting at 96—97°, ani’! 
insoluble in water, but soluble in alcohol, ether, and the usual 
solvents. Even in very dilute solutions this compound has a stron; 
odour of musk, and for many purposes may replace the naturui 
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product. The latter. however, is quite different in composition ; it 
is @ non-nitrogenous resin. Trinitrobutyltoluene has no poisonous 
effects. It combines with naphthalene (in the proportion of 2 mols. 
of trinitrobutyltoluene to 1 of naphthalene), forming a compound 
which crystallises from alcohol in large, white lamelle melting at 
89—90°; when distilled with water, naphthalene passes over, and 
the trinitro-derivative remains in the retort. 

The homologues of isobutyltoluene behave in a similar manner. 
Trinitroisobutylmetaxylene, which forms white needles melting at 
110°, has an odour which cannot be distinguished from that of tri- 
nitroisobutyltoluene. C. H. B. 


Action of Iodide of Nitrogen on some Organic Compounds. 
By R. Leretit (Gazzetta, 20, 104—108).—When moist iodide of 
nitrogen is agitated with a cold aqueous solution of phenol contain- 
ing a few drops of caustic soda, a deep-blue solution and a greyish 
precipitate are formed, with copious evolution of ammonia. The 
solution contains a mixture of mono-, di-, and tri-iodophenols, the 
blue coloration being probably due to a small quantity of some azo- 
tised product. The precipitate, which is probably identical with 
Lautemann’s triiodophenol, crystallises from dilute alcohol in colour- 
Jess needles, melts at 155°, dissolves in caustic potash and soda 
forming blue solutions, and is decomposed by concentrated nitric and 
sulphuric acids with separation of iodine. 

a- and f-naphthol are differently affected by iodide of nitrogen; 
on adding an alkaline solution of B-naphthol to the strongly cooled 
iodide, a brownish-green precipitate is formed, which redissolves after 
standing for some tire. From the solution, a current of sulphurous 
anhydride precipitates a moniodonaphthol which melts at 94°5°, and is 
otherwise identical with Meldola’s orthiodonaphthol. When iodide 
of nitrogen is added to A-naphthol, only a slight deposit of dinaph- 
thol is formed. 

On adding a solution of a-naphthol in caustic soda to moist iodide 
of nitrogen, or vice versd, a light, violet-black precipitate is formed 
which greatly resembles the iodide in appearance, but does not evolve 
iodine on heating or on treatment with strong acids.. It is insoluble 
in alcohol, acetic acid, ether, chloroform, alkalis, and acids, but dis- 
solves in aniline; on heating, it partially fuses and decomposes, 
leaving a carbonaceous residue. 

With iodide of nitrogen, salicylic acid forms a reddish, amorphous, 
unstable compound which decomposes with separation of iodine. 
Acetone yields iodoform and a substance having the pungent odour 
of an iodacetone. With ethyl acetoacetate, a yellowish oil is ob- 
tained ; diazobenzene chloride is decomposed on addition of iodide of 
nitrogen into benzene and resinous products. S. B. A. A. 


Reduction Products of Iodophenols. By J. Messincer and 
N. Pickerseitt (Ber., 23, 2761—2764).—Iodothymol is dissolved 
in ether, alcoholic potash added, and then zinc-dust in successive 
small quantities, the mixture being finally boiled for two days ina 
reflux apparatus. The alcohol is evaporated as far as possible, 
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water being continually added, and then, on the addition of dilute 
sulphuric acid, a substance is precipitated which, after careful 
purification, crystallises from dilute acetic acid or alcohol in small, 
white needles melting at 160°. It is dithymol, 


OH-C,H.MePr™C,H,.MePr*OH + 2H,0, 
probably [Me : OH: Pr*: CypH,,0 = 1:3: 4: 6], since it gives no 


nitroso-derivative with nitrous acid, as compounds usually do in 
which the hydrogen that stands in the para-position to the hydroxyl 
is not replaced. The benzoyl derivative, prepared from dithymol and 
benzoic chloride, crystallises from benzene in thick, white tables 
which melt at 209—210°, and dissolve easily in benzene and chloro- 
form, sparingly in alcohol, ether, and light petroleam. The acetyl 
derivative, prepared from dithymol and acetic anhydride, crystallises 
from alcohol in needles which melt at 113—114°, and dissolve easily 
in alcohol, ether, benzene, light petroleum, and chloroform. 


C. F. B. 


Action of Hydroxylamine on Nitrosophenols. By F. Keur- 
MANN and J. Messincer (B-r., 23, 2815—2820).—-Naphthaquinone- 
dioxime is prepared by the action of hydroxylamine (2—3 mols.) 
on nitroso-8-naphthol dissolved in excess of aqueous sola; the 
reaction proceeds in the cold, and the dihydroxime is precipitated on 
the addition of dilute sulphuric acid; it melts at 180—181°, and its 
preparation in this manner affords a ready means of obtaining 
1 : 2-naphthylenediamine. 

Diquinoyltetroxime is formed in a similar manner from di- 
nitrosoresorcinol. On treating with 5 parts of nitric acid of sp. gr. 
1:45, diluting with ice water, and adding potassium carbonate, a 
potassium salt is deposited which crystallises from water in brown- 
ish-yellow needles, and is being further investigated. A correspond- 
ing compound is obtained from toluenetetroxime, prepared from 
dinitroso-orcinol and hydroxylamine. Attempts to obtain benzene 
hexoxime were unsuccessful. 

On treating paranitrosophenol with hydroxylamine as above, and 
extracting the acid solution with ether, white crystals are obtained 
which quickly decompose, with the formation of phenol and a cons: 
siderable quantity of resinous matter. Nitrosothymol behaves in a 
similar manner; on dissolving the white compound in aqueous soda 
and adding an equal weight of some phenol, such as cresol, thymol, ' 
phenol, or a-naphthol, but not -naphthol, an intense blue colour is’ 
produced, which turns red on the addition of an acid, and, after some: 
time, becomes coluurless. The blue compound could not be obtained 
in crystals. Bromonitrothymol behaves in a similar manner. The 
above reactions may be explained by assuming that paraquinone-: 
oxime reacts with hydroxylamine as if it were a trinitrosophenol, : 
and yields diazophenol; by the further action of hydrox lamine, 
hydrogeu diazophenol, OH-C,H,NH-NH-OH (the white compound), 
is formed, and this then nena mae into phenol, nitrogen, and 
water, - . to . B. T. 


5b2 
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Desmotropy in Phenols. By J. Herzig and S. Zetset (Monatsh., 
291—310, 311—322; compare Abstr., 1888, 822; 1889, 247, 966).— 
For the ethylation of resorcinol, the latter (100 grams) is dissolved in 
absolute alcohol (1 litre), potassium hydroxide (204 grams) is added, 
and the mixture is warmed until everything has dissolved ; ethyl 
iodide (567 grams) is then slowly added, and the warming continued 
until the liqnid is neutral, when more potassium hydroxide and ethyl 
iodide are added, and the heating continued antil the liquid is once 
more neutral. The alcohol is now distilled off, and the oil pre- 
cipitated with water and shaken with ether; the ethereal solution is 
washed successively with alcoholic potash and water, and distilled. 
The dried residue amounted to 154 per cent. of the resorcinol ; it was 
first fractionally distilled at 40 mm. pressure. 

The first two fractions boiled, under the ordinary pressure, at 
228—-232°, and consisted largely of resorcinol diethyl ether; the other 
portion was not investigated. Resorcinol diethyl ether, C;sH,(OEt)., 
crystallises in transparent, colourless prisms which melt at 12°4°: it 
boils, at 0° and 756 mm., at 234-4—235-2° (corr. ; Barth, 235— 236° ; 
bukall, 228—230°) ; it has a characteristic odour, and gives a green 
colour with acetic acid and potassium nitrite. 

Two isomeric bromo-derivatives are obtained by brominating 
resorcinol diethyl ether in glacial acetic acid (20 parts), precipitating 
with water, and crystallising from alcohol; they are separated by 
carefully adding water to their solution in acetic acid, as long as the 
crystals that separate vary in melting point. In this way, a-dibromo- 
resorcinol diethyl ether is obtained first ; it crystallises in long, slender, 
eolourless prisms which melt at 1U00—lv1°. £B-Dibromoresorcinol 
diethyl ether crystallises in colourless needles, and melts at 75—77°. 

The remaining fractions were again fractionated at 19 mm.; the 
two chief products thus obtained boiled at 146—151° and 160—16° 
respectively. The former of these is a dark resin, insoluble in 
water, but soluble in alkalis to a red liquid with a green fluor- 
escence ; its analysis gives numbers which agree, as far as carbon 
and hydrogen are concerned, with ethylresorcinol diethyl ether, 
C,H,Et(OEt),, but the numbers for ethoxyl do not agree with this 
formula. It is probable that other triethyl-derivatives of resorcinol 
are also present. 

The fraction boiling at 160—165° consists of secondary-tertiary- 
triethylresorcinol ethyl ether, C,H,Et,0-OEt; it forms a thick, yellow 
oil with a somewhat spicy odour; it dissolves in strong sulphuric acid 
with an intense yellow colour, and is precipitated unchanged by water. 
It is soluble in most organic solvents. 

Secondary - tertiary - triethylresorcinol, C,H,Et,0-OH, is obtained 
(9 per cent.) when the above ethyl ether is heated with 20 per cent. 
hydrochloric acid in a reflux apparatus for two hours; the reaction 
prodact is shaken with dilute potash solution, and the solution acidified 
and shaken with ether. When recrystallised from alcohol, it forms 
white needles, melts at 183—185°, and is soluble in alcohol, light 
petroleum, and ether, The acetyl derivative, C,H,Et,O-OAc, forms 
monosymmetric crystals (a : b: ¢ = 0°7089: 1: 10243; B = 65° 16’ 24”) 
melting at 63—65°, 
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The authors doubt the existence of De Luynes’ and Lionet’s “tri- 
ethylorcinol” (Compt. rend., 65, 213). Pelizzari has privately in- 
formed them of the results of a research in which he has obtained a 
substance agreeing in analysis with the formula C;H;Et,0-OEt, and 
thus apparently established De Luyne’s and Lionet’s compound ; the 
authors, however, have failed to obtain it. 

The ethylation of orcinol is conducted similarly to that of 
resorcinol (see above). The product was fractionally distilled at 
20 mm. pressure, and the following definite compounds have been 
isolated :— 

Orcinol diethyl ether, C;H,OEt)., constitutes the fraction distilling 
at 144—150° (20 mm.), and is obtained pure by fractionally freezing 
the crude product until a portion melting at 16—16°5° is obtained. 
It crystallises in white needles, boils at 250°9—251-9° (corr., 0° and 
745 mm.), and is insoluble in water, but dissolves in the usual 
organic solvents. Dibromorcinol diethyl ether, forms long, white 
needles ; it melts at 142—1]44°, and dissolves sparingly in cold glacial 
acetic acid and cold alcohol, but more freely in hot alcohol. 

The fraction boiling at 165—170° (20 mm.) is probably a mixture 
of C,H,Et,0°OEt and C,H,Et.(OEt)., but neither of them has been 
isolated from this fraction. 

Secondary-tertiary-triethylorcinol ethyl ether, C,;H,Et,O-OEt, con- 
stitutes the fraction which boils at 175—180°; its properties are not 
described in the paper. 

Secondary-tertiury-triethylorcinol, C;H,Et,0-OH, is obtained when 
the above ethyl ether is heated with hydrochloric acid (sp. gr. 1°1) 
for three hours in a reflux apparatus. The product is dissolved in 
ether and the solution shaken with dilute potash ; the potash solution 
is then acidified and shaken with ether, which dissolves the new 
compound. When recrystallised from alcohol, it forms colourless 
needles which melt at 142-—144°, and are insoluble in water. The 
acetyl derivative, C;H,Et;0-OAc, forms colourless, monosymmetric 
crystals (a: 6: c= 06369:1:?; B= 60° 8 37”) which melt at 
71—73°. By saponifying the acetyl-derivative with sodium hydr- 
oxide, it is reconverted into the original triethylorcinol melting at 
192—193°. [The authors apparently ignore the fact that they have 
already given the melting point as 142—144°.—Apsrractor.] — 

A. G. B. 

Orcein. By K. Zutxowskt and K. Perrers (Monatsh., 11, 227—245). 
—The authors have obtained three distinct colouring matters by the 
action of ammonia and air on orcinol, and find that the formule 
hitherto given for orcein are based upon analyses of impure products. 

50 grams of crystallised orcinol are dissolved in water (200 c.c.), 
and ordinary ammonia solution (290 c.c.) is added. The mixture is 
put into a large flask and covered with a beaker. After some two 
months, the liquid becomes a thickish magma; this is transferred to 
a thick-walled flask, warmed on the water-bath, and the ammonia 
removed, as far as possible, by means of a water-pump. Hydro- 
chloric acid is then added until the liquid is neutral, and the resulting 
precipitate, which contains all three colouring matters, is filtered, 
washed with water, and dried at as low a temperature as possible. 
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What colouring-matter remains in the filtrate is thrown out, after 
concentration, by sodium chloride, and dried. The mixed precipitates 
are washed with ether for eight days, to dissolve the yellow 
colouring-matter, and then with water to remove salt, and, finally, 
heated with strong alcohol for some time and filtered while hot, 
whereby the orcein is dissolved and the third colouring-matter left 
undissolved. To obtain the orcein, the alcoholic solution is evapo- 
rated, diluted with water, again heated, and allowed to cool slowly, 
when the orcein crystallises ; it is filtered off and dried in a vacuum. 

Thus prepared, orcein, C.H,,N,0;, is a brown powder, and only 
shows a metallic lustre when dried in masses; under the microscope 
it is found to consist of very small, felted crystals. It is insoluble in 
water, ether, benzene, chloroform, and carbon bisulphide, but dissolves 
in acetone, glacial acetic acid, and alcohol; the solutiou is carmine, 
and becomes bluish-violet on addition of alkalis. Strong sulphuric 
acid dissolves orcein in the cold to a bluish-violet solution, which is 
not precipitated, but is turned carmine by water. 

To obtain the yellow colouring-matter, CH,NO;, the ethereal 
solution (see above) is distilled, and the residue (about 15 per cent. 
of the original orcinol) dissolved in hot alcohol and filtered; the 
filtrate is diluted with water, warmed until the precipitated colouring- 
matter has redissolved, and left to crystallise. When dry, it is a 
brown powder, which has a green metallic lustre, and consists of well 
formed, deep-yellow microscopic prisms; it is slightly soluble in hot 
water, freely so in ether and in alcohol, to an orange-yellow solution, 
which is changed to deep-violet by alkalis. Strong sulphuric acid 
dissolves it to a violet solution. 

The third colouring-matter, left undissolved by the alcohol, is an 
amorphous powder, which is insoluble in all the usual solvents, and 
hence can not be purified for analysis. It has a green metallic lustre, 
and dissolves in ammonia and alkalis with a dark blue colour, which 
is turned onion-red when the solution is diluted and acidified ; it 
separates from the acid solution, after a time, in cherry-red flocks. 
This substance is possibly identical with litmus, and is being further 
investigated. 

No orcein was obtained by the action of air on an alkaline solution 
of orcinol. 

Orcein can be more quickly prepared by acting on orcinol 
(100 parts) with ammonia (6 parts) and hydrogen dioxide (35 parts) ; 
the two bye-products described above are formed in this case also, and 
the separation is carried out in the same way. 

A colouring-matter is obtained by acting on resorcinol with 
ammonia and hydrogen dioxide ; it dissolves in alcohol to a dirty-red 
solution, but not in other solvents; it resembles the litmus-like sub- 
stance described above, but has not been further investigated. 

When a mixture of orcinol (142 parts) and resorcinol (110 parts) 
is acted on by hydrogen dioxide (3400 parts of 3 per cent. solution) 
in ammonia (7°7 parts of 22 per cent. solution) for some days, and 
the solution acidified, a precipitate is obtained which yields a 
magenta-red solution when digested with alcohol, and an insoluble 
colouring-matter (18 per cent.) similar in properties to litmus. The 
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alcoholic solution contains a new colouring matter, reso-orcein, 
Co¢H N20; ; this, by diluting with water and crystallising the solution, 
is obtained in fragments, having a lustre like bronze, and consisting 
of microscopic cr -ystals. Reso-orcein differs from orcein in being 
more soluble in dilute alcohol, and ia the solution having a bluer 
shade and becoming a pure blue when alkaline; moreover, it dissolves 
with a brilliant blue colour in strong sulphuric acid. Further experi- 
inents were tried to obtain colouring matters from mixtures of orcinol 
and higher phenols, but with indefinite results. The whole subject 
is still under investigation. A. G. B. 


Tetramethylphloroglucinol. By A. Spitzer (Monatsh., 11, 
287—290).—When tetramethylphloroglucinol (1 gram; this vol., p. 
1110), is heated with 40 per cent. hydrochloric acid (20 c.c.) in a 
sealed tube at 200° for seven hours, acetic, isobutyric, and carbouic 
avids, diisopropyl ketone, and, perhaps, methyl isopropyl ketone are 
obtained. A. G. B. 


Reduction of Nitriles. By M. Freunp and P. Immerwanr (Ber., 
23, 2845—2858).—Diphenylacetonitrile is dissolved in alcohol and 
treated with 2°5 times the theoretical quantity of sodium, the product 
is distilled in a current of steam, the distillate neutralised with hydro- 
chloric acid and extracted with ether; on evaporation, diphenyl- 
methane is obtained. The aqueous solution is evaporated, and the 
residue recrystallised from alcohol; white needles are deposited on 
cooling, which melt at 255°, and consist of asymmetrical B-diphenyl- 
ethylamine hydrochloride, CHPh,-CH,NH.,HCl. It may also be 
obtained in the form of rhombic plates. The platinochloride forms a 
pale yellow, crystalline powder. The free base is a colourless, viscid 
liquid. 

_, ol ylfurfuryl, CCOH;CH,°CH,Ph, is prepared in a similar manner 
by the reduction of a-phenylfurfuracrylonitrile, C,OH;CH-CPh:CN ; 
it is a colourless, oily liquid boiling at 241°, and is readily miscible 
with alcohol, ether, benzene, and carbon bisulphide ; the yield is 
30—40 per cent. of the nitrile employed. All attempts to prepare 
hydrogen, bromine, and nitro-derivatives were fruitless, nor could the 
furfuran ring be eliminated by the action of hydrochloric acid. 

y-Furfur-B-phenylpropylamine (8-furfurylphenylethylamine), 


C,0H,°CH,°C H Ph-CH.,'N Ha. 


is obtained, together with the previous compound, as a colourless, oily 
liquid boiling at 282—283°; it is miscible with alcohol and ether. 
The hydrochloride is prepared by adding concentrated hydrochloric 
acid to the free base; it is readily soluble in water, and melts at 176°. 
The platinochloride forms a pale yellow, crystalline powder, which 
commences to decompose at 150°, and melts at 175°. The aurochloride 
crystallises in pale yellow, metallic, lustrous needles, which readily 
decompose. The mercurochloride crystallises in white needles melting 
at 175°. The picrate is a light yellow, crystalline powder melting at 
152°. y-Furfur-B-phenylpropylcarbamide, 


C,0H,;’CH,,CHPh:CH,-NH:CO-NH,, 
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is prepared by the action of potassium cyanate on the amine, and is 
deposited from absolute alcohol in lustrous crystals which melt at 
101°. The corresponding phenylthiocarbamide, 


C,OH;-CH,-CHPh-CH,NH-CS:NHPh, 


is formed by the action of phenylthiocarbamide, and is obtained from 
alcohol in white crystals melting at 113°. y-Furfur-B-phenylpropyl 
alcohol, C,OH,CH,*CHPh:CH,’OH, is a colourless liquid, and is pre- 
pared by the action of silver nitrite on the amine hydrochloride. 

a-Paranitrophenylfurfuracrylonitrile, CSOH;CH:C(CN)-C,HyNO,, is 
ormed by the action of a small quantity of sodium ethoxide on 
paranitrobenzyl cyanide and furfuraldehyde. It crystallises from 
alcohol in slender needles, and from benzene in nodular aggregates, 
melting at 171—173°. Attempts to reduce this compound were 
not very successful. On heating amidobenzyl cyanide and furfur- 
aldehyde in molecular proportion, a compound with the formula 
C,OH,CH:N-C,H,CH,CN is obtained, crystallising from alcohol in 
lustrous plates melting at 93—94° ; on exposure to the air, it becomes 
red in colour. a-Paramidophenylfurfuracrylonitrile, 


C,OH;CH:C(CN)-C,Hy NH, 


is prepared by the action of sodium ethoxide on furfuraldehyde and 
amidobenzyl cyanide; it crystallises from alcohol in needles melting 
at 111—112°. The diacetyl derivative, C§OH;;CH:C(CN)-C,HyNAc, 
is obtained from diacetylamidobenzyl cyanide and furfuraldehyde in 
a similar manner, and is deposited from alcohol in pale yellow 
crystals which melt at 203—204°. 

An allylthiocarbanide, with the formula 


CN-CH,’C,HyNH-CS:NH-C,H;, 


is formed by the action of allylthiocarbamide on amidobenzyl cyanide ; 
on treating this compound with furfuraldehyde, an insoluble substance 
is obtained which melts at 206—2U8°, and has the formula 


C,OH,;'CH:C (CN) ‘C,HyNH-°C S:NH-C,H,;. 


Amidobenzyleyanophenylthiocarbamide melts at 140—141° ; on treat- 
ment with furfuraldehyde, the compound 


C,OH;CH:C(CN)-C,HyNH-CS‘NHPh 


is formed; it may be crystallised from alcohol, and melts at 
159—160°. 

a-Phenyl-B-cinnamenylacrylonitrile. CHPh:CH-CH:CPh-CN, is pre- 
pared by the action of sodium ethoxide on cinnamaldehyde and 
benzyl cyanide ; it crystallises from alcohol in slender needles melting 
at 118—119°, and is insoluble in water. By the reduction of this 
compound, an amine is formed in very small quantity, but the chief 
product is diphenylbutylene, CHPh:CH-CH,CH,Ph, which is depo- 
sited from alcohol in white crystals melting at 39°; it readily dis- 
solves in ether and chloroform, but is insoluble in water. The 
dibromide, CHPhBr-CHBr-CH,°CH,Ph, is obtained by the action of 
bromine in the cold, and crystallises from alcohol in white needles 
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melting at 83°. By the action of fuming nitric acid on the hydro- 
carbon, a compound is furmed which melts at 191°, and is probably a 
tetranitro-derivative. Diphenylbutane, CH,Ph-CH,°CH.°CH,Ph, is pre- 
pared by the reduction of the unsaturated compound with hydriodic 
acid and phosphorus at 250°; it is deposited from alcohol in white 
crystals which melt at 52°, and are insoluble in water, but readily 
dissolve in chloroform or ether. J. B. T. 


Triphenylamine Derivatives. By R. Herz (Ber., 23, 2536— 
2542 ; compare Heydrich, Abstr., 1886, 1105).—Mitrotriphenylamine, 
NPh,C,HyNO,, is formed when finely divided triphenylamine is 
gradually treated with nitric acid of sp. gr. 1°48 in glacial acetic acid 
solution, first at the ordinary temperature, and then at 45—50°. It 
crystallises from dilute acetic acid in golden plates, melts at 
139—140° with decomposition, and is readily soluble in warm benzene, 
ether, glacial acetic acid, &c., but only sparingly in water and cold 
dilute alcohol. It dissolves in concentrated sulphuric acid yielding a 
dark blue solution, and, on reduction with tin and hydrochloric acid, 
it is converted into amidotriphenylamine, the hydrochloride of which 
crystallises in colourless, sparingly soluble needles, and has the com- 
position CisHsN2, HCl. 4 

Amidotriphenylamine is a colourless, crystalline compound, which 
rapidly oxidises, and becomes reddish-violet on exposure to the air ; 
its acetyl derivative, NPh,-C,HyNHAc, crystallises from dilute acetic 
acid in long needles melting at 197°. 

Dinitrotriphenylamine, NPh(C,HyNO,)2, is obtained by nitrating 
triphenylamine as described above, but at a slightly higher tempera- 
ture (55—60°). It crystallises from dilute acetic acid in slender, 
yellow needles, melts at 206—207°, and is readily soluble in benzene 
and boiling glacial acetic acid, but only sparingly in ether and hot 
alcohol, and insoluble in water and cold alcohol; it dissolves in con- 
centrated sulphuric acid with a bluish-violet coloration. 

Diamidotriphenylawine, NPh(C,HyNH;z)2, prepared by reducing the 
dinitro-compound with tin and hydrochloric acid, crystallises from 
very dilute alcohol in colourless needles, and melts at 187° with decom- 
position. The hydrochloride, C\gH,;N3,2HCl, crystallises in colourless 
plates, and is readily soluble in water. The diacetyl derivative, 
C»H.,N;0,, crystallises from dilute acetic acid in colourless plates, 
and melts at 268—269°. 

The author could not obtain the saffranine reaction with triamido- 
triphenylamine hydrochloride and chloranil under the conditions 
described by Heydrich (loc. cit.) ; the mono-, di-, and tri-amide-deriva- 
tives of triphenylamine all give deep blue or violet induline-like 
colour reactions when treated with chloranil in glacial acetic acid 
solution under various conditions. When, however, a very small 
quantity (about 0:0005 gram) of triamidotriphenylamine hydrochlor- 
ide is dissolved in concentrated sulphuric acid (5 ¢.c.) containing a 
trace of fuming nitric acid, a dark-green solution is produced, which 
becomes deep blue on warming; on the gradual addition of water to 
the weli-cooled solution, the colour changes to magenta-red, and a 
beautiful, red fluorescence is observed. 


1410 ARSTRACTS OF CHEMICAL PAPERS. 


A compound of the composition NH Ph.,2C,H.Cl(NO,), is deposited 
in deep red needles when diphenylamine (1 mol.) is warmed with 
picryl chloride (2 mols.) in toluene solution, and the solvent partially 
evaporated ; it melts at 65—66° with partial decomposition, is readily 
soluble in all ordinary solvents except water, and is decomposed by 
boiling dilute potash. 

Triphenylaminetrisulphonic acid can be obtained by heating finely- 
divided triphenylamine with fuming sulphuric acid for a short time 
at 60°; the sodium salt, N(C;H,SO;Na);, separates from alcohol as a 
crystalline powder, and is very readily soluble in water. 

Diphenylnaphthylamine, CjH;N Ph, prepared by treating potassio- 
diphenylamine with a-bromonaphthalene in boiling aniline solution, 
erystallises from boiling dilute alcohol in colourless needles, melts at 
142°, boils at 335—340° (80—85 mm.), and is very readily soluble in 
most ordinary warm solvents, but almost insoluble in cold dilute 
alcohol, and insoluble in water; it dissolves in concentrated sulphuric 
acid yielding a light-green solution, and on warming, a sulphonic acid 
is formed. F. S. K, 


Dinitrodimethylamidodiphenylamine. By E. Letimayn and 
F. Mack (Ber., 23, 2739—2740).—If a concentrated aqueous solution 
of dinitrochlorobenzene [Cl : (NO.). = 1: 2: 4] (1 mol.), paramido- 
ilimethylamine hydrochloride (1 mol.), and soda (3 mols.) is warmed 
on the water-bath, dinitrodimethylamidodiphenylamine, 


NMe.’C,HyNH-C,H;(NO.), 


separates ; it crystallises in bronze-coloured scales melting at 168°. The 
hydrochloride, CyHyN,O,,HCl, forms yellow crystals, which are decom- 
posed by water. When it is reduced with hydrochloric acid and zinc- 
dust, a colourless solution is finally obtained, doubtless containing the 
compound NMe,C,HyNH-C,H;(NH,).. If the neutral or slightly 
alkaline solution is allowed to remain in contact with air, a blue 
colouring matter separates out at the surface. C. F. B. 


Xylylhydrazine, By A. Kuavuper (Monatsh., 11, 282—286).— 
Sodium a-metaxylylhydrazinesulphonate is prepared as follows :— 
50 grams of finely-powdered a-metaxylidine hydrochloride are sus- 
pended in a mixture of 200 grams of water and 40 grams of hydro- 
chloric acid. The mixture is well cooled, and a concentrated solution 
of 25 grams of sodium nitrite is poured in ; 250 grams of normal sodium 
sulphite is then added, and the whole well shaken, when it becomes 
at first red, and subsequently light yellow. The mixture is then 
warmed until the precipitate dissolves, and treated with zinc-dust and 
acetic acid until colourless, after which it is concentrated until the new 
salt crystallises. It forms colourless tables (4 mol. H,O) which 
decompose at 250°, and are sparingly soluble in alcohol and water. 

a-Metaxylylhydrazine, C,HyN.H;, is obtained as its hydrochloride 
when the above salt is decomposed by hydrochloric acid, and is pre- 
pared from this by adding an alkali; it crystallises in slender, pale- 
yellow needles which melt at 85°, and decompose when distilled, even 
in carbonic anhydride, with evolution of ammonia. It decomposes in 
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air forming oily substances and ammonia. It is sparingly soluble in 
water, more freely in ether, and very freely in alcohol. It reduces 
Fehling’s solution on warming. In behaviour it is analogous to 
phenylhydrazine. A. G. 


B. 


Orthanisamine and Salicylamine. By H. Go.pscumipt and H. 
W. Ernst (Ber., 23, 2740—2746).—Orthanisaldoxime, 


OMe:C,H,CH:NOH, 


was obtained by warming orthanisaldehyde with a neutral solution of 
hydroxylamine. It crystallises from alcohol in long, white needles 
melting at 92°, Carbanilido-orthanisaldoxime, 


OMe’C,H,CH:NO-CO-NHPh, 


is formed when equal molecular proportions of the oxime and phenyl 
cyanate are warmed together. It forms small, white needles melting 
at 105°, and is decomposed by alkalis. 

Orthanisamine, OMe-C,HyCH,"NH,, is formed by reducing the 
oxime with sodium amalgam and acetic acid. It is a colourless 
liquid boiling at 224° under 724 mm. pressure. It dissolves in most 
solvents, and its aqueous solution is strongly alkaline. It readily 
absorbs carbonic anhydride from the air, solidifying to a white mass, 
The hydrochloride, CSHyNO,HCI, crystallises from alcohol in white 
prisms which melt at 150°, and are very soluble in water. The 
platinochdoride, (CsH,,NO).,H2PtCl,+2H,0, crystallises from water in 
brilliant, golden-yellow plates melting at 187. Orthanisylacetamide, 
OMe-C.HyCHyCH.NHAc, formed by the action of acetic acid on 
the amine, crystallises from alcohol in long, colourless needles which 
melt at 97°, and dissolve also in ether. Orthanisylcarbamide, 
OMe’C,H,CH,NH:-CO-NH,, formed by the action of potassium 
cyanate on the hydrochloride of the amine, crystallises from water in 
long, transparent needles melting at 127°. Orthanisylphenylcarbamide, 
OMe:C,H,CH,-NH-CO-NHPh, formed by the action of phenyl 
cyanate on the amine, crystallises from alcohol in long, colourless 
needles which melt at 145°, and dissolve also in ether and benzene. 

Salicylamine or orthohydrowybenzylamine, OH-C,HyCH:NH2, was 
obtained by heating the hydrochloride of the amine for several hours 
with concentrated hydrochloric acid in sealed tubes at 150°. It 
crystallises from ether in groups of small needles which melt at 121°, 
have a smell resembling that of aldehyde-ammonia, dissolve in 
alkalis, and exhibit both basic and phenol-like properties. The 
hydrochloride, C,H,NO,HCI, crystallises from alcohol in colourless 
needles. The platinochloride, (C;HsNO).,H,PtCl, + 2H,0, crystallises 
from water in golden-yellow needles which melt with decomposition 
at 197°. Orthohydroxybenzylacetamide, OH-C,H,NHAc, formed by 
the action of acetic anhydride on salicylamine, crystallises from ether 
im colourless needles melting at 140°. An attempt to prepare a 
diacetyl derivative was unsuccessful. Orthohydroaybenzylcarbamide, 
OH-C,H,yCH,-NH-CO-NH,, obtained from salicylamine hydrochloride 
and potassium cyanate, crystallises from alcohol in colourless prisms 
melting at 170°, and soluble in hot water and alkalis. Ortho- 
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hydroaybenzylphenylearbamide, OH-C,HyCH,NH-CO-NHPh, formed 
from salicylamine and phenyl cyanate, crystallises from alcohol in 
groups of small needles which melt at 155°, and dissolve also in ether, 
benzene, and alkalis. : C. F. B. 


- Oximes. By H. Gotpscrmipr (Ber., 23, 2746—2749).—Para- 
ditolylketowime, CsSH,Me-C(NOH)-C,H,Me [CNOH : Me: Me= 1: 4: 4'], 
was prepared by acting on paraditoly] ketone (obtained from paratoluic 
chloride, toluene, and aluminium chloride) with an alkaline solution 
of hydroxylamine. It crystallises from alcohol in brilliant, trans- 
parent prisms which melt at 163°. When heated with concentrated 
sulphuric acid, it is transformed into an isomeric substance which 
crystallises from alcohol in colourless needles melting at 160°, and 
differing from the ketoxime in its insolubility in alkalis. It was 
shown to be the paratoluidide of paratoluic acid, 


C.H,Me-CO-NH-C,H,Me [CO: Me = 1:4, NH: Me = 1:4], 


because when it is heated at 200° with concentrated hydrochloric 
acid in a sealed tube, paratoluic acid and paratoluidine are formed. 
It follows then that in the transformation of a ketoxime into a sub- 
stituted acid amide, the nitrogen atom takes the place in the benzene 
ring that was previously occupied by the carbon atom. 

If equivalent quantities of phenyl cyanate and the benzyl deriva- 
, , : N-CH,Ph 
tive of isobenzaldoxime, O< OHPh 
the solution boiled, benzylphenylcarbamide, NHPh-CO-NH-CH,Ph, 
seems to be formed. But if the reaction is allowed to take place at 
the ordinary temperature, a residue is obtained when the benzene is 
evaporated which crystallises from alcohol in white needles melting at 
121, and having the composition C,,H,,N.O0., that is, an additive com- 
pound of the cyanate and the oxime derivative. But it is not de- 
composed by boiling with acids or alkalis, and only when heated 
with concentrated hydrochloric acid in a sealed tube at 100° is it 
split up, yielding carbonic anhydride together with benzaldehyde and 
aniline hydrochloride, the last two substances erystallising together. 


The constitution of this substance is as yet undetermined. 
C. F. B. 


, are dissolved in benzene and 


Two Different Modifications of Paranitrobenzylisobenz- 
aldoxime. By R. Benrenp and E. Konia (Ber., 23, 2750—2752).— 
When f-benzylparanitrobenzylhydroxylamine, 


NO,°C,HyCH,"N(CH,Ph)-OH, 


is oxidised with ferricyanide of potassium, and the product crystal- 
N-CH,Ph 
lised from alcohol, benzylisoparanitrobenzaldoxime, O< d on C.H,N O., 


first separates ont in brilliant, yellowish needles melting at 117—118°. 
The mother liquor then contains a substance which crystallises 
out in nodular aggregates melting at 93°; this consists of a 
mixture of equal parts of benzylisoparanitrobenzaldoxime and para- 


tw Oe 


cl 
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N-CH,C,HyNO, 
CHPh ’ 
cannot be decomposed by crystallisation from various solvents, but 
it was shown by Raoult’s method to be completely dissociated when 
dissolved in acetic acid. 

When paranitrobenzylisobenzylaldoxime is prepared from A-nitro- 
benzylhydroxylamine hydrochloride aud benzaldehyde, a product is 
obtained which melts at temperatures varying between 105 and 114°, 
and is probably a mixture of two “ physically ” isomeric varieties of 
the oxime. C. F. B. 


nitrobenzylisobenzaldoxime, O< This compound 


Constitution of Carbonylorthamidophenol. By O. Gressty 
and M. Nencxi (Monatsh., 11, 253—259 ; compare Abstr., 1883, 11lu ; 
1887, 135, 245, 477).—The authors have sought to obtain evidence as 
to whether carbonylorthamidophenol (oxycarbamidophenol, hydroxy- 


methenylamidophenol) has the constitution CH.<9>C-OH or 


C.H.<*'5>00, by investigating the changes which it undergoes in 


the animal system. 

When an aromatic compound contains a carboxyl-group, it passes 
through the animal system either unchanged or as compounds of 
glycocine. The homologues of benzene, and the aromatic alcohols, 
aldehydes, and acids are oxidised in the side-chain, aud mostly elimi- 
nated as carbonic anhydride. Hydroxy-compounds, especially when 
they contain no carboxyl group, and phenols are eliminated either as 
sulphates or as compounds of glycuronic acid. When the substance 
contains no hydroxyl or carboxyl group and undergoes no oxidation 
of the side-chain, a hydrogen atom in the benzene ring is displaced 
by hydroxyl; thus benzene is converted into phenol, indole into ind- 
oxyl, and soon. From this it will be seen that if the first of the 
above formule be correct carbonylorthamidophenol should undergo 
no further oxidation in the anima! system, but should be eliminated 
either as a sulphate or as a compound of glycuronic acid; on the 
other hand, if the second formula be correct, a hydroxyl group should 
be substituted for a hydrogen atom in the benzene ring and some 


such compound as OH-C.H.<*15>CO should be obtained. 


A rabbit received 1 gram of carbonylorthamidophenol per diem, in 
several doses, and a dog, of 12 kilograms body-weight, received 
2—3 grams per diem in like manner. When 6 grams had been ad- 
ministered, the urine was evaporated to a syrup, acidified with hydro- 
chloric acid until it contained 10 per cent. of acid, and heated for an 
hour in a reflux apparatus. When cold, the solution was sbaken with 
ether, and the ether extract distilled. The residue is a new sub- 
stance, carbonylortho-hydroxyamidophenol. 

Carbonylortho-hydrozyamidophenol, C,;H;NO;, crystallises from hot 
water as a powder consisting of aggregates of microscopic rhombic 
prisms ; it is easily soluble in alcohol and in alkaline solutions, from 
which it is precipitated by acids, and slightly in ether. It dissolves in 
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strong sulphuric acid unchanged, and is precipitated on addition of 
water. It decomposes with blackening at 265°. Its solution gives a 
characteristic red colour with chloride of lime, and a purple-red 
colour, becoming a red precipitate after a time, with Millon’s reagent ; 
these reactions can be obtained in urine itself after carbonylorth- 
amidophenol has been administered. Its aqueous solution gives a 
greenish colour with ferric chloride. In the urine it mostly existed 
as a sulphate, especially, apparently, in the rabbit’s urine; a little 
existed as a compound of glycuronic acid, and this was more plenti- 
ful in the dog’s urine, a conclusion arrived at because a glycuronic 
acid compound would be more difficult to decompose by the hydro- 
chloric acid treatment, and the yield of carbonylortho-hydroxyamido- 
phenol would then be less, which was the case; moreover, the dog's 
urine reduced alkaline copper solution more strongly than the rabbit’s 
urine did. 

This formation of carbonylortho-hydroxyamidophenol is evidence 
in favour of the second formula for carbonylorthamidophenol. 


A. G. B. 


Silver Formanilide. By W. J. Comstock and F. Ktreserc 
(Amer. Chem. J., 12, 493—502).—This compound can be prepared 
by dissolving sodium formanilide in 50 per cent. alcohol, and gradually 
adding, with constant stirring, the theoretical quantity of silver 
nitrate, in dilute alcoholic solution; or, more quickly, by dissolving 
the theoretical quantities of formanilide and silver nitrate in dilute 
alcohol, and slowly stirring in the theoretical quantity of pure sodium 
hydroxide. When first precipitated, silver formanilide is an 
amorphous, white powder, which turns grey on exposure to light. It 
is quite stable at ordinary temperatures, and has the constitution 
NPh:CH-OAg, as shown by its behaviour with methyl iodide. 

Methylisoformanilide, NPh:CH-OMe, is obtained when the above- 
described silver salt is treated with methyl iodide dissolved in a 
little ether. The resulting paste, on remaining, gradually becomes 
more fluid, and in 24 hours the reaction is complete. Ether is then 
added, and the solution filtered from silver iodide. On evaporating 
the ether, the compound is obtained as a heavy oil boiling at 
196—198°. It is isomeric with formylmethylaniline; from which, 
however, it is easily distinguished, both by its odour, and by its giving 
with aniline the well-known diphenylformamidine, NPh:CH-NHPh. 

Iodoisoformanilide is formed when finely pulverised silver form- 
anilide is mixed with dry chloroform and 1 mol. of dry iodine is 
added. Silver iodide immediately forms, and is filtered off. The 
filtrate is concentrated first on a water-bath ; afterwards, in a current 
of dry air, when a quantity of light-yellow crystals separates. These 
are washed with ether, and rapidly recrystallised from ether or 
ehloroform. The compound is very unstable, and rapidly gives up 
iodine; water quickly decomposes it. In all probability, it has the 
constitution NH:CH-OI. The melting point could not be determined ; 
but when slowly heated in a tube, very little iodine escapes, and the 
substance melts at 110°. In this case, however, a second compound, 
the result. of molecular rearrangement, is formed. 


ORGANIC CHEMISTRY. 1415 


Pariodoformanilide is obtained on heating iodoisoformanilide for a 
few minutes at 115°, or by simply adding formic acid to it. Crystal- 
lised from water, it forms white, transparent needles melting at 
109—110°. 

On dry distillation, silver formanilide yields symmetrical dipheny]- 
carbamide, carbon monoxide, and metallic silver. G. T. M. 


Derivatives of Aromatic Amines. By C. Paar and G. Orren 
(Ber., 23, 2587—-2599).—Butyric chloride reacts with sodacetanilide 
yielding butvranilide; benzoic chloride, under the same conditions, 
gives benzanilide. 

Ethyl chlorocarbonate and sodacetanilide yield ethyl phenylcarb- 
amate ; ethyl chloromalonate is converted into ethyl dicarbinetetra- 
carboxylate “when it is treated with the sodium derivative of form- 
anilide, acetanilide, or butyranilide. 

Ethyl formanilidoacetate, COH-NPh-CH,-COOEt, is obtained when 
a benzene solution of ethyl chloracetate is treated with sodioform- 
anilide; it is a brown oil, and boils at 290—295°. The free acid, 
C,H.NO,, prepared by hydrolysing the ethereal salt with concen- 
trated alcoholic potash, crystallises from hot water in large, colour- 
less needles, melts at 123—124°, and is readily soluble in ether, 
alcohol, glacial acetic acid, and ‘concentrated mineral acids. The 
sodium salt, C)HsNO;Na, is a crystalline, hygroscopic compound 
moderately easily soluble in alcohol. 

Ethyl acetanilidoacetate, NPhAc-CH,: COOEt, is formed when a 
benzene solution of ethyl chloracetate is treated with sodacet- 
anilide; it is a yellow oil, boils at 298—300°, and solidifies to a mass 
of colourless plates when cooled. The free acid (m. p. 190—191) is 
obtained when the ethyl salt is hydrolysed with alcoholic potash ; it 
has been previously prepared by Rebuffat (Gazz. Chim., 17, 231). 
The sodium salt, CjoHipNO,Na, crystallises from dilute alcohol, and is 
very readily soluble in water. The bariwm salt, (CjHj»NO;).Ba + 
3H,0, crystallises from water in colourless needles. The copper salt 
is almost insoluble in water. The bromo-derivative, 


C,H,Br-N Ac‘CH,-COOH, 


prepared by brominating the acid, crystallises from glacial acetic 
acid or dilute alcohol in colourless needles, and melts at 176—177°. 

Acetoparatoluidoacetic acid, CsH,Me- ‘NAc: ‘CH,,COOH, can be ob- 
tained by treating ethyl chloracetate with sodioparatoluidine, and 
hydrolysing the product with alcoholic potash. It crystallises from 
hot water in large plates, melts at 174—175°, and is almost insoluble 
in light petroleum, but more readily in hot ethyl acetate and alcohol. 
The sodiwm salt, C,H»NO;Na + 3H,0, crystallises from water in 
plates, and is very readily soluble. 

a-Formanilidopropionic acid, COH-NPh-CHMe-COOH, is obtained 
when the reaction product of ethyl a-bromopropionate and sodio- 
formanilide is hydrolysed with alcoholic potash. It crystallises from 
ether in large, colourless prisms, and is soluble in alcohol, ether, and 
hot water.. The barium salt, (CjHiN — + H.O, is a ease: 
powder readily soluble in water. _ 


PY 
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Ethyl «-acetanilidopropionate, NPhAc‘CHMe-COOEt, prepared hy 
heating sodioacetanilide with a benzene solution of ethyl a-bromo- 
propionate, is a yellow oil boiling at 294—298°. The corresponding 
acid C,,H,;NO; has been previously prepared by Nastvogel (this vol., 
p. 1159). The sodiwm salt, C,,H,,NO,;Na + 3H,0, is a crystalline 
compound readily soluble in water, but only sparingly in alcohol. 

A compound which seems to have the composition C,,H,.N; is 
obtained in small quantities when sodioformanilide or sodacet- 
anilide is suspended in benzene, heated with ethyl «-bromisobutyrate 
for several hours, and the oily product hydrolysed with alcoholic 
potash ; it crystallises from dilute alcohol in yellow needles, melts at 
130—132°, and is soluble in mineral acids; it is not identical with 
hydrazobenzene. A small quantity of the same substance (m. p. 
130—132°) is obtained when ethyl f-iodopropionate or ethyl chlor- 
acetoacetate is treated with the sodium derivative of formanilide or 
acetanilide under the same conditions, and the product hydrolysed 
with alcoholic potash. F. 8. K. 


Oxidation of Ketones by Potassium Permanganate in 
Alkaline Solution. By C. Griicksmann (Monatsh., 11, 246—252; 
compare this vol., p. 237).—Acetophenone is easily oxidised to 
phenylglyoxylic acid under the following conditions :—<A solution of 
potassium permanganate (32 grams) and potassium hydroxide 
(12 grams) in water (1 litre) is gradually added from a separating 
funnel to acetophenone (12 grams) suspended in water, with constant 
shaking; the solution must be kept cool with ice until it has become 
colourless, when it is filtered from the manganese dioxide, neutralised 
with sulphuric acid, and evaporated on the water-bath. The concen- 
trated solution is shaken with ether to remove acetophenone, warmed 
to expel the ether which remains dissolved, and acidified with sulphuric 
acid to separate as much as possible of the benzoic acid which has 
been formed. After filtering, the filtrate is thoroughly extracted by 
ether, and this ethereal solution evaporated ; the residue is dissolved 
in water, and shaken with carbon bisulphide, which extracts the rest 
of the benzoic acid, leaving a solution of phenylglyoxylic acid, which 
is crystallised in a vacuum. In two experiments, the yields were 
20 and 22 per cent. respectively of the theoretical. The barium salt 
and phenylhydrazide were prepared so as to leave no doubt as to the 
identity of the acid. 

Peter (Abstr., 1885, 764), Claus and Strohmenger (Ber., 19, 230), 
and Buchka (Ber., 20, 388) have failed to effect the oxidation of 
acetophenone to phenylglyoxylic acid by potassium permanganate ; 
this the author attributes mainly to the fact that they did not use an 
excess of acetophenone, thus allowing the phenylglyoxylic acid to be 
further oxidised. 

Buchka and Irish (Abstr., 1887, 483) used potassium ferricyanide, 
but attributed the formation of the small quantity of phenylglyoxylic 
acid which they obtained to a secondary reaction, and asserted that 
acetophenone oxidises according to Popoff’s rule. Claus goes so far as 
to state (this vol., p. 769) that acetophenone cannot be oxidised to 
phenylglyoxylic acid by potassium permanganate under any circum- 
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stances, and, generally, that aromatic alkyl ketones can only be 
oxidised by potassium permanganate to ketonic acids when the benzene 
nucleus contains an alkyl group in the ortho-position relatively to 
the ketone group. 

The author points out that the above statements must now be 
repealed; he suggests that Buchka and Irish would obtain a better 
yield in alkaline solution, and that Claus would succeed in oxidising 
many ketones to ketonic acids if he were to employ potassium per- 
manganate in alkaline solution. A. G. B. 


Isocinnamic Acid and Allocinnamic Acid. By C. Lizsermany 
(Ber., 23, 2510—2515).—In preparing isocinnamic acid from the 
decomposition products of the alkaloids occurring together with 
cocaine (compare this vol., p. 494), the author has discovered a new 
acid, isomeric with isocinnamic acid, which he names allocinnamic 
acid. The material from which this new acid was isolated was a 
crude acid mixture obtained by decomposing the alkaloids with 
hydrochloric acid and extracting the filtered solution with ether; 
this mixture was first boiled with dilute alkali to decompose ethereal 
salts, then further treated as previously described (loc. cit.), and the 
new acid finally separated from the isocinnamic acid by fractional 
crystallisation from hot light petroleum. 

Allocinnamic acid, C,H,O., separates from light petroleum in 
colourless, monosymmetric crystals; a: b:¢ = 15972: 1: 1:0300; 
B = 88° 383’; it melts at 68°, and is much more sparingly solu- 
ble in cold light petroleum than isocinnamic acid, which it 
resembles very closely in chemical behaviour. The calcium salt, 
(C,H,O,),Ca + 2H,0, prepared by neutralising the acid with 
calcium carbonate and evaporating the solution at 100°, crystallises 
in colourless needles, loses its water at 90°, and is rather more 
sparingly soluble than calcium isocinnamate. The silver salt, 
C,H,O0,Ag, is stable in the light. The acid is immediately oxidised 
to benzaldehyde by potassium permanganate; when distilled, it is 
converted into cinnamic acid, but the change takes place more slowly, 
and rather larger quantities of cinnamene and carbonic anhydride 
are produced than in the case of isocinnamic acid. When treated 
with iodine in carbon bisulphide solution, it is transformed into 
cinnamic acid, and bromine, under the same conditions, converts it 
into cinnamic acid dibromide. On reduction with sodium amalgam, 
it gives hydrocinnamic acid, but the change takes place rather more 
slowly, and a larger quantity of amalgam is required than is the case 
in the reduction of isocinnamic acid. It is partially converted into 
cinnamic acid by concentrated sulphuric acid, but about 80 per cent 
is resinified. 

Both iso- and allo-cinnamic acids are gradually converted into 
cinnamic acid on exposure to direct sunlight, but the change takes 
place less rapidly in the case of the allo-acid; in this respect, the 
acids behave like the alkyl-substituted orthocoumaric acids investi- 
gated by Perkin (Trans., ]881, 409), the a-compounds corresponding 
with isocinnamic acid, and the 8-compounds with cinnamic acid. When 
a-orthomethylcoumaric acid is heated at 90° with iodine (0°1 part) in 
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carbon bisulphide solution for five hours, it is almost completely 
transformed into the corresponding f-acid; the same change takes 
place when the a-compound is exposed to the light in alcoholic 
solution. 

Isocinnamic chloride can be obtained by treating a well-cooled 
solution of the acid in light petroleum with phosphoric chloride; it 
is an unstable oil and gradually changes into the chloride of vinnamic 
acid. 

Acid aniline isocinnamate, 2C,H,0.,C,H;N, is precipitated in long, 
colourless needles when light petroleum is added to a benzene solu- 
tion of isocinnamic acid and aniline; it crystallises unchanged from 
boiling water, melts at 83°, and is only moderately easily soluble in 
cold water. 

Isocinnamic acid seems not to be formed in the synthesis of cin- 


namic acid by Claisen’s method (this vol., p. 891). F. S. K. 


Dichlorosalicylic Acid. By J. L. Hecur (Amer. Chem. J., 12, 
502—506).—The author tinds that the three dichlorosalicylic acids, 
described by Rogers (Inaug. Diss. Géttingen, 1875), Smith (Ber., 11, 
1225), and Pauli (Jnaug. Diss. Gottingen, 1878) respectively, until 
now supposed to be isomerides. are identical, and yield the same 
dichlorophenol, [OH : Cl, = 1:2: 4], on distillation with calcium 
oxide and sand. The only known dichlorosalicylic acid has con- 
sequently the constitution [COOH: OH: C),=1:2:3:5]; it 
melts at 214°. G. T. M. 


Action of Picric Chloride on Ethyl Sodacetoacetate. By EK. 
Dirrrich (Ber., 23, 2720—2725).—When ethyl sodacetoacetate 
(1mol.) in alcoholic solution is treated with picric chloride (2 mol.) and 
the solution evaporated, the residue contains ethyl trinitrophenylaceto- 
acetate, CsH,(NO,),;CHAc‘COOKt, as well as the sodium derivative 
of this substance, C,H,(NO,);;CNaAc-COOEt. By treatment with 
weter the former is unaffected, whilst the latter dissolves, and its 
solution yields ethyl trinitrophenylacetoucetate itself when treated 
with dilute hydrochloric acid. This substance, when pure, forms 
yellow crystals melting at 98°, soluble in hot alcohol, ether, and 
benzene. With alkalis, it gives dark, reddish-brown solutions, 
from which dilute acids precipitate the original substance. It is 
decomposed when its aqueous solution is boiled. When treated 
with an equivalent quantity of sodium ethoxide, it yields the above- 
mentioned sodium derivative, which is a reddish-brown substance. 

If, instead of 3 mol. of picric chloride, 1 mol. is used, a sandy 
substance separates which is insoluble in most solvents, but crystal- 
lises from acetic acid in yellowish needles melting at 205° with 
decomposition ; it is ethyl ditrinitrophenylacetoacetate, 


CAc(C,H,{NO,];)COOEt. 


This is insoluble in cold aqueous alkalis; on warming, solution 
takes place, but the addition of acids does not reprecipitate the 
origins] substance. In alcoholic potash it dissolves, but when acids 
are added, ethyl trinitrophenylacetoacetate is precipitated, picric 


ORGANIC CHEMISTRY. 1419 


acid having been formed. Small quantities of a substance melting at 
80°, presumably ethyl! ditrinitrophenylacetate, are also formed. 

When a solution of ethyl trinitrophenylacetoacetate in acetic acid 
is boiled with sulphuric acid ina reflux apparatus, trinitrobenzyl methyl 
ketone, CsH.(NQ,)3*CH,-COMe, is formed. It crystallises from alcohol 
in long, yellowish needles melting at 89°, and dissolving in alkalis to 
reddish-brown solutions, from which acids reprecipitate the ketone. 
With phenylhydrazine, it yields a condensation product, C,;H,3N;0,, 
which forms brick-red prisms melting at 125° with decomposition. 
Only one of the nitro-groups could be reduced; further reduction 
being attended by decomposition. The reduction was effected by 
means of the equivalent quantity of stannous chloride. The product 
C,H,N,O; when crystallised from alcohol, in which it is very soluble, 
forms groups of goiden-yellow needles melting with decomposition at 


214°. C. F. B. 


Organic Sulphuretted Compounds. By A. Purcortt (Gazzetta, 
20, 24—32).—Otto (Zeit. fiir Chemie, 3, 251) found that the action 
of sodium thiosulphate on benzyl chloride resulted in the formation 
of an impure brominated compound which on distillation with 
sulphuric acid yielded thiophenol, toluene, stilbene, thivnessal, and 
tollalyl sulphide. When a solution of sodium thiosulphate (38 grams) 
in water (58 grams) is heated in a reflux condenser with a mixture of 
benzyl chloride (20 grams) and alcohol (40 grams) until the solutions 
intermingle, and the whole is then evaporated to dryness on the 
water-bath, a solid is left, which, after being purified by crystallisation 
from alcohol, forms white, nacreous tables, cousisting of sodium benzyl- 
thiosulphate, CH,Ph’S,0,Na. This compound is very soluble in water, 
and the solution gradually decomposes on boiling; when heated with 
dilute hydrochloric acid, thiophenol is formed ; on dry distillation, it 
decomposes with evolution of sulphurous anhydride, yielding benzy! 
bisulphide; on prolonged heating to 1OU—105°, it is decomposed into 
benzyl bisulphide and sodium dithionate. Amorphous silver and 
mercury salts and crystalline bariwm and ammonium salts may be 
prepared by double decomposition. On boiling a diluted alcoholic 
solution of the sodium salt with mercuric chloride, the compound 
CH,Ph:SHgCl is formed. 

Benzylthiosulphuric acid, CH,Ph’S,0;H, prepared from the barium 
salt crystallises from ether in colourless needles and prisms, and melts 
at 74—75°. It has a distinctly acid reaction, and is decomposed by 
boiling with water into thiophenol and sulphuric acid. 

Chloranil dissolves in the cold in a concentrated solution of sodium 
thiosulphate, and on evaporation the solution leaves a black, amor- 
phous residue, which is converted by boiling with hydrochloric acid 
into an insoluble, uncrystallisable, greenish-yellow compound having 
approximately the composition C,(OH),CI(SH);. This substance is 
readi'y soluble in alkalis, and is reprecipitated unchanged from its 
solutions on addition of hydrochloric acid. It is sparingly soluble in 
acetone. 

When diazobenzene chloride is warmed with sodium thiosulphate, 


n-trogen is evolved, a red solution and a black oily compound remain- 
50 2 
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ing; the latter, on distillation in a current of steam, yields a mixture 
of phenyl sulphide and bisulphide ; this is entirely converted into 
benzene sulphide on boiling it for four hours and redistilling. From 
the red solution, a compound having the composition C,H,SN,O; and 
probably identical with Fischer and Romer’s hydrazinebenzenesulph- 
onic acid may be obtained. It crystallises in yellow needles. 

When sodium sulphide is gradually added to paradiazotoluene, a 
violent action ensues and the liquid must be kept cold to avoid an ex- 
plosion. The product is a yellow oil which, on distillation, yields a 
crystalline compound containing cresyl parasulphide and parahydro- 
sulphide. 

Sodium sulphide has a similar action on orthodiazotoluene, cresyl 
orthosulphide and hydrosulphide being formed ; the former is a liquid 
boiling at 285°, and readily soluble in chloroform, ether, and carbon 
bisulphide, but only sparingly in alcohol and in acetic acid. The 
mercuric salt of the hydrosulphide, (C;H,MeS).Hg, crystallises in white 
needles, the ethyl salt, CsH,yMe-SEt, obtained by converting the hydro- 
sulphide into a sodium salt and boiling with ethyl iodide and alcohol, 
is a heavy liquid which boils at 120°, and has an odour of onions. 

Orthocresylethylsulphine, S(C,;H,Me),Etl, prepared by heating 
orthocresyl sulphide with ethyl iodide, is an insoluble compound 
erystallising in needles ; orthocresylsulphone, SO,(CsH,Me)., obtained 
by oxidising a dilute acetic acid solution of the sulphide with 
potassium permanganate, crystallises in needles melting at 134—135°. 

When Merz and Weith’s thioparatoluidine (Abstr., 1871, 566) is 
diazotised and the product heated with alcohol, it is decomposed with 
evolution of nitrogen, and on adding water to the residue, cresyl 
orthosulphide is precipitated ; the constitution of thioparatoluidine is, 
therefore, 


Me Me 
Ome 
2 NA 8. B. A. A. 


Phenyldithienyl. By A. Renarp (Compt. rend., 111, 48—49).— 
Phenyldithieny] is obtained, together with phenylthiophen, by the 
action of sulphur on toluene at a dull red heat (this vol., p. 134). 
That portion of the product which is least soluble in alcohol is ex- 
hausted with benzene, and the phenyldithienyl which dissolves is 
purified by recrystallisation from pure benzene. It has the composi- 
tion C,SH,Ph°C,SH;, and forms colourless plates which melt at 209°, 
sublime easily, and are almost insoluble in alcohol, ether, and light 
petroleum, slightly soluble in chloroform or ethyl acetate, and very 
soluble in boiling benzene or toluene. With isatin and sulphuric acid, 
phenyldithienyl gives a blue coloration, and with phenanthraquinone, 
a green coloration. It is not attacked by alkaline or neutral per- 
manganate, but is completely oxidised by chromic anhydride in acetic 
acid. If the acetic acid is previously diluted with an equal volume 
of water, a small quantity of benzoic acid is formed. Tribromphenyl- 
dithienyl, CyS,H,Br;, is obtained by treating phenyldithienyl with 
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excess of bromine and leaving it exposed to theair until the hydrogen 
bromide and excess of bromine have escaped. The residue is boiled 
with alcoholic potash, washed with water, dried, and crystallised from 
carbon bisulphide. It forms white crystals which melt at 320°, are 
almost insoluble in alcohol, benzene, and chloroform, and slightly 
soluble in carbon bisulphide. With isatin and sulphuric acid, it gives 
no coloration. Dinitrophenyldithienyl is obtained by the action of 
ordinary fuming nitric acid and is purified by washing it with 
ammonium carbonate solution, water, and alcohol. It forms a yellow 
powder which melts at 273°, is insoluble in ether and light petroleum, 

very slightly soluble in alcohol, ethyl acetate, and chloroform, and 
somewhat more soluble in benzene. It gives no coloration with 
isatin and sulphuric acid, but, like the dinitrothiophens, when treated 
with an alkaline hydroxide in presence of alcohol, it gives a red 
coloration which is discharged by acids. Phenyldithienyldisulphonic 
acid, CyS,H,(SO;H).2, is obtained by the action of fuming sulphurie 
acid in the cold, or of the ordinary acid at 150°. [ts barium salt forms 
colourless crystals very soluble in water. C. H. B. 


Methylation of the Indoles. By E. Fiscuer and J. Meyer (Ber., 
23, 2628—2624).—It has previously been shown by E. Fischer and 
Steche (Abstr., 1888, 298) that 2’-methylindole is converted by 
methyl iodide into a compound, for which they found the formula 
C,,H,3N, and which from its behaviour appeared to be a derivative of 


dihydroquinoline, having the formula COOH, They 


found further that 2' : 3’-dimethylindole also yields dihydroquinoline 
derivatives closely resembling the above compound. The renewed 
investigation of the subject by the authors has shown that the com- 
pound obtained from 2’-methylindole and methyl icdide has the 
formula C,.H,;N instead of C,,H,,N, and that it is identical with the 
compound obtained from 2’: 3'-dimethylindole, It must therefore be 
a trimethyldihydroquinoline, and not, as previousiy supposed, a 
dimethyl derivative. 

In the preparation of trimethyldihydroquinoline, the method pre- 
viously given was adhered to. The numbers required for the formule 
CnH, 3N and C,,H;;N do not differ sufficiently to allow of any concla- 
sion as to composition being drawn from the analysis, but by the 
action of hydrogen iodide in ethereal solution, the base yields a 
crystalline hydriodide, which, from a determination of the iodine, must 
have the formula C,.H,;,N,HI. As above stated, it is obtained in a 
similar manner from 2’ : 3'-dimethylindole, and may also be prepared, 
although with greater difficulty, from scatole and 1'-methylindole. On 
reduction with tin and hydrochloric acid, it readily yields trimethyl- 
tetrahydroquinoline (previously described as a dimethyl compound). 
This yields a well-crystallised methiodide, the analysis of which showed 
its composition to be C,.H,;N,Mel. 

The formation of trimethyldihydroquinoline is represented by the 
equation C,H,N + 3CH,I = Cy.HyN + 3HI. One of the methyl 
groups enters as methylene into the indole ring, a second combines 
with the nitrogen, whilst the third unites with one of the carbon 
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atoms of the indole ring. The methylene group may either enter 
into the ring between the nitrogen and carbon atoms, or between the 
doubly-linked carbon atoms, giving a choice between the three 


formule :— 


CMe:0Me CMe:CH CHMe-CH 
nMe-OH, > C#<yMeGume? © !<yMe— OMe: 


An attempt was made to ascertain which of these formule is correct 
by converting 2’: 4’-dimethylquinoline and 3’ : 4’ -dimethylquinoline 
into the corr esponding trimethy Itetrahy droquinolines, and comparing 
them with the compound obtained by the reduction of trimethyl- 
dihydroquinoline. It was found, however, that all three compounds 
are different, that obtained from 2’ : 4’- -dimethylquinoline melting 40°, 
and that from 3’ : 4'- dimethylquinoline 50°, lower than the compound 
from trimethyldibydroquinoline. No conclusion as to the position of 
the methyl groups can therefore be obtained in this manner. 

H. G. C. 

Derivatives of Diphenylmethane and Benzophenone. By 
W. Sraepet and EK. Haase (Her., 23, 2577—2579).—The authors give 
in tabular form the names and melting points of the various nitro-, 
amido-, acetamido-, and hydroxy-compvunds which they have pre- 
pared from diphenylmethane and benzophenone (compare Abstr., 
1883, 99V). F. S. K. 


CoH 


Reduction of Nitriles. By M. Frevunp and P. Remse (Ber., 23, 
2859—2865; compare this vol., p. 1388).—Dibenzyl is prepared by 
dissolving a-phenylcinnamonitrile (30 grams) in alcohol, and gradually 
adding sodium (70 grams), so that a regular, steady evolution of 
hydrogen takes place; the product is treated with water and distilled 
in a current of steam, the solid portion of the distillate is washed 
with hydrochloric acid, and crystallised from alcohol; the yield is 75 
per cent. of theory. On treating the nitrile with 25 parts of sodium 
and allowing the reaction to proceed as quickly as possible, diphenyl- 
propylamine, CH,Ph*CHPh-CH,NH,, is furmed; it is a colourless, 
viscid liquid which boils at 315—317°, and is miscible with alcoho', 
chloroform, or ether. The hydrochloride is deposited from concen- 
trated hydrochloric acid in white needles melting at 188—190°. The 
platinochloride forms pale-yellow crystals which decompose at 153°. 
The aurochloride crystallises in golden-yellow plates melting at 
144—145°. The mercurochloride is obtained as a white, crystalline 
powder which melts at 107°. Diphenylpropylcarbamide, 


CH,Ph’CHPh-CH,-NH-CO-NH,, 


is prepared by the action of potassium cyanate on the hydrochloride ; 

it crystallises in slender, white needles melting at 112°. Diphenyl- 
propylphenylthiocarbamide, CH,Ph:CHPh’CH,-NH-CsS-NHPMh, crystal- 
lises from alcohol in colourless cubes melting at 129°. Diphenylpropy- 
owamide, C,0.(NH-CH.CHPh: CH;Ph),, is formed by the action of 
ethyl oxalate on the free base, and is deposited from alcohol in white 
crystals which melt at 115—116°. Diacetyldiphenylpropylamine. 
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CH,Ph-CHPh:CH.'N Ac,, is prepared by the action of sodium acetate 
and acetic anhydride; it crystallises from alcohol in slender, white 
needles melting at 85°. Diphenylpropyl alcohol, CH,Ph-CH Ph-CH,-OH, 
is obtained on treating the amine hydrochloride with silver nitrite ; it 
is a slightly yellow, viscid liquid boiling at 300—3:)2°. 

B-Phenyl-y-anisylpropylamine, OMe-C,HyCH.-CHPh:CH,NH,, is 
prepared by the acticn of sodium on phenylanisacrylonitrile in alco- 
holic solution ; it is a yellow, oily liquid, and decomposes on distilla- 
tion; the hydrochloride is also unstable. The platinochloride crystal- 
lises from water in small, yellow needles which melt at 195° with 
decomposition. The awrochloride is deposited in golden-yellow plates 
melting at 87°. If the reduction of a-phenylanisacrylonitrile is 
effected more slowly, phenylanisylethane, CH,Ph°CH,-C,HyOMe, is 
formed ; it is soluble in ether, chloroform, or benzene, and crystallises 
from alcohol in colourless plates melting at 61°; the yield is 57 per 
cent. of the nitrile employed. J. 


Triphenylbenzene. By E. Mewtin (Ber., 23, 2533—2536).— 
Benzoic acid (0°6 gram) is formed when triphenylbenzene (1 gram) is 
oxidised with chromic acid in warm glacial acetic acid solution. 

Dodecuhydrotriphenylbenzene, CH», can be prepared by heating 
triphenylbenzene at 270—280° for 16 hours with hydriodic acid and 
amorphous phosphorus. It is an oil with an aromatic odour, and it 
gradually solidifies in the cold; it is not acted on by cold concentrated 
nitric acid, but on warming nitro-derivatives are formed. It is con- 
verted into sulphonic acids by hot fuming sulphuric acid, but no 
action takes place in the cold; on oxidation with chromic acid in 
boiling glacial acetic acid solution, it yields benzoic acid. 

Eikosthydrotriphenylbenzene, C.,H, is obtained as an oil when the 
reduction of triphenylbenzene under the above conditions is allowed 
to proceed for 32 hours. 

Tetranitrotriphenylbenzene, C.~Hi( NO,),, is formed, together with an 
isomeride melting at 108° (see below), when triphenylbenzene is 
nitrated in glacial acetic acid solution. It crystallises from nitro- 
benzene, aniline, and ethyl benzoate in pale yellow needles, melts 
above 370°, and is only very sparingly soluble in all ordinary solvents. 

The fetramido-derivative, C.,Hi(NH:2),, prepared by reducing the 
nitro-compound with tin and hydrochloric acid in glacial acetic acid 
solation, crystallises from alcohol in small, colourless needles, and 
melts at 137—138°. The octacetyl-derivative, C.,H,(NAc-z),, is formed 
when the amido-compound is boiled for six hours with sodium 
acetate and glacial acetic acid; it crystallises in colourless, micro- 
scopic needles, and melts at 156—158°. 

Tetranitrotriphen ylbenzene, C.4H,,(NO,),, remains in the acid mother 
liquors from the nitro-compound descrited above, and is precipitated 
on the addition of water; it crystallises from alcohol in small needles, 
melts at 108° with decomposition, and is soluble in ether, alcohol, 
benzene, and glacial acetic acid. The tetramido-compound, C4H),(N H,),, 
erystallises from dilute alcohol in yellowish needles, melts at 96—98° 
with decomposition, and rapidly darkens on exposure to the air. The 
octacetyl-derivative, C,H,(NAc2),, separates from dilute acetic acid 
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in granular crystals, melts at 142—143°, and is soluble in alcohol and 
ether. 

Triphenylbenzenedisulphonic acid was prepared by treating the 
hydrocarbon with fuming sulphuric acid at 100°; the barium salt, 
C.,H,.(SO;),Ba, erystallises from very dilute alcohol in small, colour- 
less plates. F. 8. K. 


Constitution of Naphthalene. By A. Cravs (J. pr. Chem. [2], 
42, 24—49).—In this paper, the author criticises the views recently 
put forward by Bamberger (this vol., p. 1299); he admits the proba- 
bility that one of the nuclei in naphthalene is a benzene ring, and 
proceeds to discuss the structure of the naphthalene derivatives on 
the supposition that they contain his “diagonal” benzene ring. o 

A. G. B. 

Constitution of Dinitro-s-naphthol. By E. Loews (Ber., 23, 
2542—2546).—Barium dinitro-B-naphthol, [CjH;(NO,).°O |.,Ba + H,0, 
is obtained when a solution of potassium dinitro-8-naphthol, pre- 
pared as described by Graebe and Drews (Abstr., 1884, 1035), is 
treated with barium chloride; it crystallises in orange needles, and 
loses its water at 100°. 

Diamido-B-naphthot hydrochloride, OH-C\H;(NH,)2,2HCl, prepared 
by reducing the nitro-compound with tin and hydrochloric acid, crys- 
tallises in almost colourless needles ; the free base readily oxidises on 
exposare to the air. The triacetyl derivative, OAc*C»H;(NHAc)., 
crystallises from glacial acetic acid in small needles, melts at 203°, and 
is sparingly soluble in alcohol, and insoluble in water. The tribenzoyl 
derivative, OBz°C,,H;(NHBz)., crystallises from glacial acetic acid in 
colourless plates, melts at 265°, and is only sparingly soluble in alcohol 
and water. 

Diamido-B-naphthylamine hydrochloride, obtained by reducing di- 
nitro-8-naphthylamine (compare Graebe and Drews, loc. cit.) with 
tin and hydrochloric acid, crystallises from water in yellowish needles 
which, after being kept for a long time over soda-lime, have the com- 
position CjH;(NH2)3;,2HCl. The sulphate, 2C\9H;(NH:2).,3HSO,, is 
crystalline, and only very sparingly soluble im boiling water. . The 
triacetyl derivative, CjoH;(NHAc));, crystallises from glacial acetic acid 
in colourless needles, and melts at 280° with decomposition. The 
tribenzoyl derivative, CjH,(NHBz);, crystallises in yellowish needles, 
melts at 277°, and is sparingly soluble in aleohol and water. 

Amidonaphthaphenanthrazine, C.,H,;N;, is formed by the condensa- 
tion of diamido-8-naphthylamine and phenanthraquinone in warm 
glacial acetic acid solution. It separates from aniline in golden crys- 
tals, and dissolves in hydrochloric acid with a reddish-brown, and in 
concentrated sulphuric acid with a violet coloration; it sublimes 
readily, and its ethereal solution is fluorescent. The formation of 
this compound proves that one of the nitro-groups in dinitro-@- 
naphthol is in the ortho-position relatively to the hydroxyl group. 

F. S. K. 

Theory of the Truxillic Acids. By C. Lizsermann (Ber., 23, 
2516—2518).—The author points out that, assuming that the truxillic 
acids are tetramethylene derivatives, and applying the principles laid 
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down by Baeyer in his discussion of the constitution of hexamethylene 
derivatives to the tetramethylene ring, there are 11 theoretically 
possible truxillic acids, four of which are already known; the con- 
stitution of the isomerides is given. F. 8S. K. 


Formation of Anthraquinone under certain Conditions. By 
L. H. Friepsure (Chem. Centr., 1890, ii, 9; from J. Amer. Chem. 
Soc., 12, 26—43).—In the reaction between phenanthraquinone, 
a-thiotolen, and concentrated sulphurie acid, the dye formed reacts 
with lead chromate, forming anthraquinone, and the author con- 
siders it probable that this is formed exclusively from the thiotolen, 
and not from the phenanthraquinone. J. W. L. 


Benzyloxanthranol. By C. Bac (Ber. 23, 2527—2530; com- 
pare this vol., p. 1144).—Benzylozxanthranol chloride, 


of 


is formed when finely-divided benzyloxanthranol is treated with 
phosphoric chloride. It crystallises from light petroleum in colour- 
less plates, melts at 95—102°, and is soluble in benzene, yielding a 
solution which shows a blue fluorescence ; it dissolves in concentrated 
sulphurie acid with a red coloration, and it is readily decomposed by 
water. 


Benzyldihydroanthranol, CH GH OH > CH prepared by re- 
ducing benzyloxanthranol with zinc-dust and ammonium hydrate, or 
with sodium amalgam in alcoholic solution, crystallises from a mix- 
ture of benzene and light petroleum in yellowish needles, decomposes 
at 150—140°, and readily oxidises on exposure to the air; it dissolves 
in concentrated sulphuric acid yielding a yeJlow solution which 
quickly turns green, and, when boiled with dilute acetic acid, it is 
decomposed quantitatively into benzylanthracene and water. 


Benzylanthranol, CoHe<G oH) CH cari be obtained by treat- 
ing bromobenzyleneanthrone (bromodihydrobenzyloxanthranol) with 
sodium amalgam in cold alcoholic solution; it crystallises from 
benzene in yellow needles, melts at 153—184°, is readily soluble in 
alcohol, ether, and glacial acetie acid, and dissolves in concentrated 
sulphuric acid with a yellow coloration; it is oxidised to benzyl- 
oxyanthranol on exposure to the uir. 

Ethowybenzyleneanthrone, CH<G5-G, —> prepared by warm- 
ing bromobenzyleneanthrone with sodium ethoxide in alcoholic solu- 
tion, crystallises from alcohol in yellow plates, melts at 171—173° 
with decomposition, and is readily soluble in ether, alcohol, benzene, 
and glacial acetic acid; it dissolves in concentrated sulphuric acid 
yielding a blood-red solution. 

C(CPh:NH,) 


Amidobenzyleneanthrone, CHi<60.0,H, “>>, is precipitated as 


an oil, when anhydrous ammonia is passed into a benzene solution of 
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bromobenzrleneanthrone ; it separates from a mixture of benzene and 
light petroleum as an amorphous, orange powder, melts at 150—152°, 
and dissolves in concentrated sulphuric acid with a violet-red 
coloration. 


Benzylanthracene dihydride, Otte ce 
4 2 AG 


ds, is obtained when 


4 

benzylanthracene is reduced with sodium amalgam in boiling alco- 
holic solution, or with hydriodie acid and amorphous phosphorus; it 
crystallises from alcohol in prismatic needles, melts at ]10—111°, and 
dissolves in warm concentrated sulphuric acid with a dark-green 
coloration. F. S. K. 


Mesoanthramine. By F. Gouipwann (Ber., 23, 2522—2526).— 


Mesoanthramine, OH< Ic. >, can be obtained by heating finely- 
“ett 


divided anthranol at 200° for about 22 hours with concentrated 
aqueous ammonia (20 parts); it is purified by converting it into 
the hydrochloride. It erystallises from cold, dilute alcohol in golden 
plates, darkens on exposure to the air, and decomposes at about 215° ; 
it is only very sparingly soluble in boiling water, but very readily in 
ether, benzene, alcohol, and chloroform, the yellow solutions showing 
a green fluorescence. On oxidation with chromic acid in glacial acetic 
acid solution, it is converted into anthraquinone. The hydrochloride, 
C,,HyNH,,HCI, crystallises in colourless needles, is only sparingly 
soluble in alcohol and boiling hydrochloric acid, and is decomposed 
by cold water or on exposure to the air; on adding diazobenzene- 
sulphonic acid to a cold alcoholic solution of this salt, a magenta-red 
coloration is immediately produced, and then a red precipitate, which 
is insoluble in water and alcohol, but soluble in dilute ammonia, yield- 
ing a greenish-yellow solution. The acetyl derivative, C\yH,-NHAc, 
prepared by dissolving the base in cold acetic anhydride, crystallises 
from alcohol in colourless needJes, melts at 273—274°, and is rather 
sparingly soluble in alcohol and benzene ; it is very stable, and, when 
boiled with alcoholic potash, yields a yellow, crystalline compound— 
probably the potassium derivative-- which, when treated with water, 
is reconverted into the acetyl derivative. 

The diacetyl derivative, C,.Hy NAc., obtained by boiling the base 
with acetic anhydride, crystallises from dilute alcohol in colourless 
plates, melts at 159°, and is readily soluble in most ordinary solvents 
except water; it is converted into the monacetyl derivative by boiling 
alcoholic potash. 

Mesoanthramine hydride, C\,H,,NH, is formed when mesoanthr- 
amine is boiled with sodium amalgam in alcoholic solution; it erys- 
tallises from dilute alcohol in colourless needles, melts at 92°, and is 
readily soluble in alcohol, ether, and benzene. The hydrochloride, 
CyHyNH,,HCl, crystallises in colourless needles, and is readily 
soluble in water ; when an aqueous solution of this salt is boiled with 
hydrochloric acid, it is decomposed quantitatively into anthracene and 
ammonia, F. 8, K. 
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Rotatory Power of Camphor when Dissolved in Various 
Oils. By P. Cuasot (Compt. rend., 111, 231—233).—The rotatory 
power of solutions of camphor in olive oil, oil of sweet almonds, and 
grape-seed oil is practically proportional to their concentration. If p= 
the percentage amount of camphor in the solution, and a the rotatory 
power for D, of a colomn 20 em. long, then, with olive oil, 2 = 10’ + 
p 1° 1'; with almond oil, a = p; and with grape-seed oil, 2 = 36’ + p. 
Saturated solutions contain the following percentage amounts of cam- 
phor : olive oil, 26°98; almond oil, 28°53 ; and grape-seed oil, 28 80. 
The molecular rotatory powers of camphor in solution of the three 


oils are as follows :— 
Olive oil. Almond oil. = Grape-seed oil. 


55° 42’ 56° 47' 54° 24! 
20 per cent 54 19 54.7 


The molecular rotatory power varies little with the concentration, 
but, as usual, is greater in more dilute solutions. C. H. B. 


Combination of Camphor with Phenols. By E. Lfcer 
(Compt. rend., 111, 109—111).—Camphor and the phenol are melted 
together in the calculated proportions in closed vessels. Under these 
conditions, compounds are formed which decompose easily under the 
influence of heat, or when treated with solvents or with alkalis. 
That definite compounds are formed is, however, shown by the fact 
that the liquid products contain their constituents in molecular pro- 
portions, and that in those cases where they crystallise the composi- 
tion of the first crystals is the same as that of the last. The addition 
of phenols to alcoholic solutions of camphor reduces the rotatory 
power of the latter to one-half. The compositions of the various 
products were determined by means of the polarimeter, and the 
method will be described in detail subsequently. 

Phenol monocamphoride, CsHeO,CiH.O, is a colourless liquid, 
which crystallises only at about —23°; sp. gr. at about 0° = 1:0205; 
[@]p = +20°. Phenol hemicamphoride, 2C.H,O,CioH 0, a colourless 
liquid which does not solidify at —50°; sp. gr. at 0° = 1°040; 
[a@]p = +10°5. It combines with camphor to form the mono- 
camphoride ; if mixed with excess of phenol, the latter dissolves, 
but when the liquid is cooled to —25°, it separates distinctly into 
phenol hemicamphoride and phenol. esorcinol monocamphoride, 
C,H,0.,C,,H1.0, forms large, thin, hygroscopic, rectangular lamellae, 
which become liquid when mixed with a small quantity of water, 
and are decomposed by a large quantity with separation of camphor. 
It melts at about 29°, but can remain for a long time in superfusion 
at 15°; rotatory power in alcoholic solution, [@]p = +22°5°. Resor- 
cinol dicamphoride, a syrupy, colourless liquid, which forms large, 
hexagon] crystals at 0°; sp. gr. at 15° = 1:0366; [a]p = +25°9°. 
a-Naphthol camphoride, CyH,0,CH yO, is a slightly coloured, syrupy 
liquid, which does not solidify at —16°, and is not decomposed by 
water; sp. gr. at 0° = 1:03827; [a]p = +105°. It dissolves 
a-naphthol, which separates in short, rhombic prisms (Wyrouboff). 
B-Naphthol camphoride, 3CyHs0,5C;HisO, a liquid very similar to 


| 
| 
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the preceding compound, sp. gr. at 0° = 1°0396; [a]p = +22°5°. 
It dissolves 8-naphthol, which separates from it in somewhat large, 
tabular crystals. Salicylic camphoride, C;H,0;.2Ci.H\.O, a white, 
nacreous mass of long, thin, microscopic needles, which melts at 
nbout 0°,and is only partially decomposed even by boiling water. 
Its rotatory power in alcoholic solution is [¢]p = +27°3°. 

Salol seems to form a similar compound, but its composition has 
not yet been determined. Salol crystallises from salol camphoride in 
bulky, irregular crystals of the rhombic system, aud some measure- 
ments of these by Wyrouboff are given. C. H. B. 


Russian Oil of Peppermint. By H. Anpres (Chem. Centr., 1890, 
ii, 63; from Pharm. Zeit. Russ., 29, 341—343).—The oil which the 
author examined was obtained from the fresh plant. It is greenish- 
yellow; sp. gr. = 0915 at 15°; [a@]»p = —17°13°. The principal 
distillates are obtained at 160—165°, 173—175°, 203—206°, and 
206—209°. ‘I'he fraction passing over between 173—175° has the 
highest specific rotation, and contains the terpene CH; sp. gr. 
= 0°8667 at 4°, and = 0°8571 at 20° (water at 4° = 1); specific 
rotation in 10 cm. tube at 20° = [a]p = —41'19°. The tetra- 
bromide of this terpene melts at 102°; [a]» = —18°71°; the inactive 
dihydrochloride, CyoHi2HCl, melts at 50°; the nitrosyl chloride, 
CyHiNOCI, melts at 103°, and has the specific rotation —205°28°. 
These reactions, together with the properties of the levorotatory 
nitrosoterpenes melting at 72°, prove the identity of the terpene of 
oil of peppermint with the terpenes which Wallach (Abstr., 1889, 
1069) has described. The fraction 160—165° consists of a mixture 
of terpene and menthene, UH. The presence of the latter is 
proved by the preparation of the dibromomenthene C,H,.Br, and the 
chloromenthyl C,oHisCl (Kio = 130—140°; sp. gr = 0°9381 at 20°). 
From the fractions 203—200° and 206—209°, menthone and menthol 
are obtained. Hydroxylamine unites with the former forming menth- 
oxime, by which means the two compounds are separated. Hydro- 
chloric acid liberates menthone from the oxime ; it boils at 206—202°; 


sp. gr. = 0 8998, 20/20°; [a]»p = +8-04. J. W. L. 


Conversion of Pyrroline into its Homologues. By M. Denv- 
stept (Ber., 23, 2562—2574).—When a mixture of the vapours of 
pyrroline and alcohol is passed over heated zinc-dust, a liquid con- 
sisting of various homologues of pyrroline is obtained, and a large 
quantity of ethylene is evolved. The experiment was carried out in 
the following manner :—A long glass tube is bent at a right angle, 
and the shorter limb is loosely filled with copper turnings, in the 
longer limb zine-dust being placed in such a way that it forms a 
layer occupying about one-third of the breadth of the tube. The 
longer limb is then heated in a combustion furnace at about 270—280°, 
and a mixture of equal volames of alcohol and pyrroline dropped 
into the shorter limb, which is placed vertically and connected by 
means of a cork with a stoppered funnel ; the products are collected 
in a receiver provided with a reflux condenser. With an apparatus 
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of this kind, 100—120 c.c. of the liquid mixture can be treated with- 
out renewing the zinc-dust. 

The liquid in the receiver begins to boil at about 60°; the portion 
passing over below 135° was employed in subsequent operations ; the 
remainder, after repeated fractional distillation, was separated into 
the following constituents, 100 grams of pyrroline having been 
employed. 

(1.) A liquid (15 grams) boiling at 163—165°, which is identical 
with the ethylpyrroline obtained by Ciamivian and Zanetti (Abstr., 
1889, 727) from pyrroline and ethyl iodide. 

(2.) A liquid (3 to 5 grams) boiling at 175—177°, which consists 
of a mixture of ethyl- and diethyl-pyrroline. 

(3.) A diethylpyrroline (8 to 10 grams) boiling at 185—187°, 
which, when heated with acetic anhydride and sodium acetate at 
190°, yields an n-acetyl and a c-acetyl-derivative ; the latter separates 
from benzene or dilute alcohol in monosymmetric crystals, melts at 
98°, and boils at about 295—300°. 

(4.) A triethylpyrroline (5 grams) boiling at 200—205°, which 
yields an n-acetyl and a c-acetyl-derivative; the latter separates 
from alcohol in well-defined monosymmetric crystals, melts at 138°, 
and boils above 300°. 

(5.) A liquid (5 grams) boiling at 210—240°, the nature of which 
has not yet been determined. 

Methyl alcohol and pyrroline give products analogous to those 
obtained from ethyl alcohol and pyrroline under the same conditions, 
but the various compounds have not been completely separated from 
one another. 

When benzene is heated with alcohol in the manner described 
above, only very small quantities of higher-boiling hydrocarbons are 
formed, and the products cannot be isolated except with great diffi- 
culty. Phenol under the same conditions gives small quantities of at 
least two ethyl phenols; aniline reacts both with methyl and ethyl 
alcohol, yielding considerable quantities of methyl- and ethyl- 
aniline, benzonitrile being also formed when methyl alcohol is 
employed. 

When a mixture of the vapours of pyridine and ethyl alcohol 
is passed over heated zinc-dust, small quantities of a-ethylpyridine 
and ay-diethylpyridine are formed, but most of the pyridine remains 
unchanged. 

Piperidine reacts with alcohol much more readily than pyridine, 
about 50 per cent. of the base being changed; the following com- 
pounds were isolated from the reaction product :—(1.) Considerable 
quantities of n-ethylpiperidine boiling at 128°. The platinochloride, 
(C;H,sN)2,H2PtCl,, forms bright-red, well-defined crystals, melting at 
202°. The awrochloride, C;Hi;3N,HAuCk, separates from dilute hydro- 
chloric acid in dark-yellow crystals, and melts at 106—107°. The 
picrate, C;H,sN,C,H;N;0,, crystallises from hot water, and melts 
at 163°. 

(2.) Very small quantities of two liquids boiling at 140—146° 
and 152—158° respectively, the nature of which was not determined. 

(3.) A rather larger quantity of a liquid boiling at 165—175°, 
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which is a mixture of two diethylpiperidines. The two compounds 
can be separated by means of their picrates, both of which have the 
composition C,H,.N,C,H;N,;O;; the one crystallises in long needles 
melting at 89—90°, the other forms small compact crystals melting 
at 105—107°. 

(4.) A diethylpiperidine boiling at 180—190°, the hydrochloride of 
which is deliquescent; the aurochloride is an oil, but the picrate 
crystallises from water in long, yellow needles, and melts at 75—76”. 

F. 8. K. 

Derivatives of Dihydropyrroline. By F. Anpertini (Gazzetta, 
20, 69—73).—Dihydropurroline hydrochloride, described by Ciamician 
and Dennstedt, forms a deliquescent, crystalline mass, which decom- 
poses on heating with evolution of vapours which give the pinewood 
reaction. It is decomposed by heating with concentrated hydrochloric 
acid at 130-—140°, and is probably converted in part into pyrroline. 
The aurochloride, C,NH;,HAuCl,, may be obtained in orange-yellow 
crystals by concentrating its solution in dilute hydrochloric acid in a 
vacuum, bat it is partially decomposed when heated on the water- 
bath. It melts at 152°, and is freely soluble in water; the picrate is 
a yellow salt, freely soluble in water or alcohol, and melts at 156°. 

Benzoyldihydropyrroline—When dihydropyrroline hydrochloride 
(3 grams) is heated with benzoic chloride (8 grams) for about seven 
hours at 110°, the product is a brown syrup from which a portion 
distilling between 160° and 161° under a pressure of about 2 mm. 
may be separated by fractionation. This portion has the composition 
C,NH,Bz. It is a heavy, aromatic oil, soluble in ether but not in 
water; it dissolves in hydrochloric acid forming a difficultly crys- 
tallisable hydrochloride, which yields yellow oily compounds with 
platinie and auric chlorides, with picric acid, and with the double 
iodide of potassium and mercury or cadmium, and a white precipitate 
with mercuric chloride. 

Acetic chloride acts on dihydropyrroline in a different way from 
benzoic chloride, the products of the reaction being a complex mixture 
of various compounds. 

Benzylhydropyrroline.— When dibydropyrroline is treated with 
benzyl chloride, and the solid product of the reaction separated and 
fractionally distilled, a small quantity of an oily liquid passes over at 
about 150°. This fraction is insoluble in water, but dissolves in 
dilute hydrochloric acid. The aurochloride, C§(NH,CH,Ph,HAuCl, 
crystallises in yellow needles melting at 111°; it is very freely soluble 
in water. The behaviour of dihydropyrroline with acetic and benzyl 
chlorides indicates that several of the atoms of hydrogen may be sub- 
stituted by organic radicles. S. B. A. A. 


Tertiary Pyrroline Derivatives. By C. W. Zanerrt (Gazzetta, 20, 
64—69).—1-Evhyldtacetylpyrroline, C,NH,Ac,Et, is prepared by heating 
l-ethylpyrroline (1 part) with acetic anhydride (10 parts) in a sealed 
tube for seven hours at 250°. From the product a heavy oil may be 
extracted, which by rectification can be separated into fractions boiling 
between 200—285° and 285—310° respectively. On distilling the 
latter fraction under a pressure of 29 mm., the diacetyl derivative 
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passes over at 183°. It is a yellowish oil with an odour of bitter 
almonds, and solidifies after a time into a crystalline mass melting at 
58—59° ; it is very soluble in alcohol, ether, benzene, and light petro- 
leum, but is less soluble in water. The fraction (200—285") probably 
contains a mixture of monacetyl and diacetyl derivatives. 

1- Methylpyrrolketonedicarborylic acid, C(NH,MeCO(COOH),. When 
Ciamician and Silber’s 1- methyldiacetylpyrroline (Abstr., 1877, 843) 
is oxidised with potassium permanganate in an alkaline solution, and 
the product acidified and extracted with ether, a compound is obtained 
in yellow crusts, which have a decided acid reaction, dissolve with 
effervescence in solutions of the alkaline carbonates, turn brown at 
100°, and decompose at 165°. It is very soluble in water, alcohol, 
ether, &e. The acid cannot be obtained sufficiently pure for analysis ; 
the silver salt has the composition C,H,;AgNO;. By neutralising 
the acid with ammonia, an aqueous solution of the ammonium salt is 
obtained from which salts of iron, copper, lead, &c., may be prepared. 
A methyl salt is obtained by heating the silver salt with methyl iodide. 
When pure, it crystallises from boiling water in small, white needles 
which melt at 133—136°, and turn red when exposed to the air. No 
bromine derivative of either the acid or the methyl salt has hitherto 
been isolated. 8S. B. A. A. 


Betaines of Pyridine Bases. By M. Kricer (Ber., 23, 2608— 
2610).—Chloracetic acid combines with pyridine, 8-picoline, and 
ethylpiperidine at 100°, yielding the corresponding betaine hydro- 
chloride; ethyl chloracetate combines with the above-named bases at 
the ordinary temperature, the chlorides of the betaine ethyl salts 
being formed. 

The hydrochlorides of the betaines are hygroscopic, crystallise well, 
and are readily soluble in hot alcohol, but insoluble in ether; the 
chlorides of the ethyl salts are also very hygroscopic. Both classes 
of compounds form platinochlorides, &c., and are converted into the 
betzines by moist silver oxide; the free betaines readily lose 1 mol. 
H,0, yielding the inner anhydrides. 

Pyridinebetaine, C,H;NO, + H,O, forms a crystalline hydro- 
bromide, nitrate, sulphate, and picrate, as well asa basic hydrochloride 
of the composition 2C,;H,;NO,,HCl] + H,O; with chromic acid, it yields 
the compound C;H,NO,,CrO;, and with silver nitrate, the compound 
C,H,NO.,AgNO;. It combines with potassium bismuthoiodide to 
form a bright-red, crystalline salt of the composition C;H,NO,,HBil, 
+ 2H,0, and when heated with bromine at 100°, it yields pyridine- 
betaine hydrobromide. When oxidised with potassium permanganate 
and when distilled, it is converted into pyridine, but on reduction 
with sodium amalgam, it yields a base, the platinochloride of which 
has probably the composition (C;H,,NO),.,H,PtCk. F. S. K. 


Action of Methyl Iodide on Pentamethyldihydropyridine. 
By F. Anperuini (Gazzetta, 20, 61—64).—Unlike most tertiary bases 
which combine with 1 mol. of methyl iodide yielding the iodide of a 
compound ammonium, pentamethyldihydropyridine reacts with 2 
mols. of methyl iodide forming the hydrivdide of a new base, C,.H.,N. 
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The hydriodide is obtained in the form of a brown syrup, and cannot 
be directly analysed; it may be converted into the hydrochloride by 
decomposing its aqueous solution with silver chloride; the hydro- 
chloride gives no precipitate with platinic chloride, but it yields an 
oily picrate and an aurochloride, C\,H,N,HAuC),, which crystallises in 
needles and melts at 99°5—100°5°. On treating the aqueous solution 
of the hydriodide with caustic potash and steam-distilling the oily 
product, an easily oxidisable oil with a penetrating odour passes over ; 
this yields a deliquescent uncrystallisable hydrochloride, from which 
an oily picrate and an aurochloride identical with that described may 
be obtained. If the new base is in reality a pyridine derivative, as 
appears probable, it would necessarily have the constitution of a 
heptamethyldihydropyridine. S. B. A. A. 


The Second £-Picoline, and the Constitution of Pyridine 
and Benzene. By A. Lapensurc (Ber., 23, 2688—2693).—It has 
previously been pointed out (Ber., 23, 1010) that the §-picoline 
obtained by Hesekiel from glycerol differs in certain particulars from 
that obtained by Stéhr from strychnine, and the author has therefore 
re-examined the compounds from both sources with great care, and 
finds that they are in fact not identical. The base obtained from 
strychnine is termed f’-picoline in the sequel. 

In agreement with previous determinations, the boiling point of 
B-picoline was found to be 141:'5—142° (uncorr.), and £’-picoline 
146—149°5° (uncorr.), and the melting points of the mercury double 
salts to be 145—146° and 139—140° respectively. 

There is also % very marked difference in their behaviour when 
mixed with water. When the latter is added drop by drop to 
A-picoline, no cloudiness is observed under any conditions; with 
f'-picoline, however, a separation of an oily layer soon takes place, 
which disappears on shaking so long as the quantity of water is small 
and the temperature low. A mixture of 1 vol. of the base with 3 vols. 
of water is most susceptible to slight changes of temperature, the 
warmth of the hand being sufficient to cause an immediate precipita- 
tion, and in the summer the liquid separates completely into two 
distinct layers. Moreover, the platinochlorides of both bases readily 
pass into the corresponding platinous chlorides on boiling with water, 
which are also not identical with one another, the §-picoline salt 
melting at 240— 241°, and that of A’-picoline at 256—258°. 

There can therefore be no doubt that two isomeric f-picolines exist, 
and it is also probable that the same is true of nicotinic acid, 
a-picoline, and a-picolinic acid. As regards a-picoline, it may be 
mentioned that the compound obtained by Weidel from bone oil 
(Abstr., 1850, 268) differs in certain respects from that obtained 
synthetically by Ladenburg and Lange (Annalen, 247, 6). If this 
difference is confirmed, the existence of five isomeric monosubstituted 
picolines will have been proved, which in turn will be a final proof of 
the Kérner-Dewar formula of pyridine. 

The author also believes that the existence of two isomeric B-pico- 
lines of this constitution shows that Kekulé’s formula really demands 
the existence of five isomeric disubstitution products of benzene, and 
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that the prism formula is the only one which satisfies the laws of 
subtitution. This formula does not, however, account for all the 
relationships of benzene, and it will therefore be necessary to retain 
the hexagonal formula along with the prism formula. H. G. C, 


Formation of Lepidine Derivatives from Chinine and 
Cinchine. By W. Koentus (Ber., 23, 2669—2679).—W hen chinine, 
obtained by Comstock and Koenigs from quinine (Abstr., 1887, 281, 
1122), is allowed to remain for 14 days with hydrobromic acid, 
saturated at —17°, 1 mol. of methyl bromide is formed, and hydro- 
bromozxycinchine hydrobromide, C,,H.BrN,0,2HBr, separates out. The 
free base is obtained by the action of ammonium carbonate, and 
purified by recrystallisation from alcohol. It is sparingly soluble in 
alcohol, bat dissolves more readily in chloroform, and melts indefi- 
nitely at 180—190°. Its sulphate crystallises in slender, yellow, con- 
centrically grouped needles. When boiled with alcoholic potash, it 
is converted into the corresponding owycinchine, C\yH»N,0, which is 
purified by conversion into the tartrate, the latter being sparingly 
soluble in cold water. Oxycinchine is a yellowish, amorphous com- 
pound which melts at 10U—110°, is readily soluble in methyl and 
ethyl alcohol, acetone, and chloroform, but could not be obtained 
crystalline. The salts are for the most part readily soluble, and the 
hydrockloride may be crystallised from absolute alcohol. The platine- 
chloride, C\yHN,0,H,PtCl, crystallises from hot, dilute hydrochloric 
acid in yellow, sparingly soluble plates. 

On continued boiling with concentrated hydrobromic acid, oxycin- 
chene, like chinine, is converted into apocinchene, C,,H,,NO,. If, 
however, it be heated with ammonio-zine chloride and ammonium 
chloride, in the manner described by Merz and Miiller (Abstr., 1887, 
243), a totally different reaction takes place, paramidolepidine, 
C,NH;Me-NH,, being formed. This is separated from the product of 
the reaction by extraction with water and dilute soda solution, which 
is in turn extracted with ether. The crude base remaining on evapo- 
ration is purified by conversion into the crystalline acid tartrate, 
decomposing the latter with sodium carbonate, and crystallising from 
hot water. Paramidolepidine is thus obtained in beantiful, colourless 
needles which melt at 168—170°, and are readily soluble in alcohol 
and chloroform, but somewhat more sparingly in ether and hot 
water. It dissolves in dilute mineral acids with a yellow colour, 
which disappears with an excess of acid, the solutions showing a green 
fluorescence. When treated with sodium nitrite and an alkaline 
solution of stannous chloride, it yields a compound corresponding in 
its properties to lepidine. 

When the zinc soluble salt of chinine (Abstr., 1887, 281) is heated 
with water at 190—200° under pressure, it yields, besides resinous 
matters, paramethoxylepidine, C,.NH;Me-OMe, which is purified by 
successive conversion into the acid tartrate and the sulphate. The 
free base, obtained from the latter by treatment with alkalis, crystal- 
lises from dilute alcohol in slender, colourless needles, and melts at 
50—51°. It gives the quinine reaction with chlorine-water and 
ammonia, the coloration being, however, of a greenish-blue tint, and 
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the solution, if not too dilute, yields after a time a precipitate 
resembling Prussian blue. The zincochloride crystallises in small, 
colourless needles melting at 245° with decomposition, and the platino- 
chloride, (CyH,NO).,H,PtCl, forms an orange-yellow, crystalline 
powder, very sparingly soluble in hot water, and melting at 236—237° 
with decomposition. In addition to paramethoxylepidine, a compound 
is also formed in the above reaction which appears to be identical 
with the parahydroxylepidine described below. Paramethoxylepidine 
is among the products of the action of potash on quinine and the 
allied alkaloids (compare Krakau, Abstr., 1885, 1081). 

Parahydroxylepidine, C,NH;Me-OH, is obtained by heating para- 
methoxylepidine with concentrated hydrobromic acid. The diluted 
acid solution is treated with an excess of sodium carbonate, the pre- 
cipitate dissolved in caustic soda solution, reprecipitated by carbonic 
anhydride, and crystallised from 50 per cent. alcohol. It forms 
colourless needles which melt and become brown at 216—218°, and 
ure sparingly soluble in hot water; the solution does not give any 
characteristic colour reaction with ferric chloride. The hydrogen 
tartrate also crystallises well. 

When cinchene is heated with water and acetic acid at 200° for 10 
hours, it behaves in a similar manner to chinine, and is converted into 
lepidine. Quinine and cinchonine, on the other hand, under the 
same conditions only yield traces of methoxylepidine or lepidine, 
whilst benzylidinelepidine, C,NH,-CH:CHPh, is readily split up into 
lepidine and benzaldehyde. It is possible therefore that in chinine 
and cinchene, the carbon atoms next to the quinoline ring are also 
doubly linked, and that in quinine and cinchonine a hydrogen atom 
and a hydroxyl group are combined with these atoms. This is not, 
however, sufficient by itself to explain the formation of apochinine and 
apocinchene (loc. cit.), or to explain the fact that the latter are so 
much more stable than the compounds from which they are obtained. 


H. G. C. 


Substitution Products of Lepidine. By A. Buscu and W. 
Kornias (Ber., 23, 2679—2688).—In view of the results mentioned 
in the previous abstract, it appeared desirable to obtain para-deriva- 
tives of lepidine directly from the base itself. From the results of 
Weidel (Abstr., 1882, 225) and Georgievics (Abstr., 1888, 501), it 
appeared most probable that such compounds would be obtained by 
the sulphonation of lepidine at a high temperature, and it was found 
that the parasulphonic acid can in fact be thus readily prepared. In 
carrying out the reaction, lepidine (2 grams) is mixed with eight 
times the quantity of pure sulphuric acid, cooling during the addition, 
and then heated for half an hour at 300°, and poured, on cooling, 
into 10—15 times the volume of absolute alcohol. The separated 
sulphonic acid crystallises from hot water in almost colourless, silky 
needles, having the composition C,NH;Me*SO,H + H,O, the water 
of crystallisation being given off at 100°. The silver salt crystallises 
mm slender, colourless needles, also containing 1 mol. of water of 
crystallisation, which is given off at 140°, the residue assuming a 
reddish coloration ; the mercuric salt is a crystalline precipitate. The 
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acid is quite different from the lepidinesulphonic acid described by 
Weidel and Hazura (Abstr., 1885, 562). 

As the parasulphonic acid is only slightly attacked by chromic acid, 
it was first converted into the benzylidene compound, 


SO,H-C,NH,;CH:CHPh, 


by heating with benzaldehyde, zinc chloride, and a little water. This 
forms sulphur-yellow crystals containing 2 mols. of water of crystal- 
lisation, which are given off at 180°, the sulphur-yellow colour 
changing to orange. To carry out the oxidation, this compound is 
dissolved in the requisite quantity of soda solution, and a 1 per cent. 
solution of potassium permanganate added, until it is no longer 
decolorised on standing. The solution is then boiled, decolorised 
with a little sodium hydrogen sulphite, filtered, and acidified with 
nitric acid. The crystals which separate on cooling are extracted 
with alcohol and ether to remove benzoie acid, and recrystallised 
from water. Sulphocinchonic acid, CyoH;NSO,; + H,0, is thus obtained 
in fascicular aggregates of lustrous, colourless needles, containing 
1 mol. H,O. It dissolves readily in hot, less easily in cold water, 
and still less in alcohol, and bears the strongest resemblance to the 
A-sulphocinchonic acid obtained by Weidel and Georgievices (loc. cit.) 
from «-cinchonic acid. On fuxion with potash, it yields a 8-hydroxy- 
cinchonic acid identical with Skraup’s xanihochinic acid, and is there- 
fore probably a para-compound. This assumption is also supported 
by the fact that quinoline, by sulphonation under similar circum- 
stances, yields an undoubted para-derivative. The acid obtained by 
Weidel differed from the acid from benzylidinelepidinesulphonic acid, 
inasmuch as it contained 2 mols. H,O; but cinchonic acid itself 
crystallises sometimes with 1 mol. and sometimes with 2 mols. 


20. 

Parahydrozylepidine, C\NH;Me-OH, is obtained from the sulphonic 
acid by fusion with soda and a little water in the usual manner. It 
crystallises from hot water, after treatment with animal charcoal, in 
colourless, fascicular aggregates of needles melting and becoming 
brown at 216—218°, and identical with the compound obtained from 
chinine (see preceding abstract). The corresponding paramidolepidine, 
C.NH;Me-NH,, prepared from the hydroxy-compound by heating it 
with ammonio-zinc chloride, is also identical with the compound 
there described. ’ 

When lepidine and sulphuric acid are mixed without cooling, and 
slowly heated to 300°, a sulphonic acid is obtained which appears to 
consist of a mixture of the above lepidineparasulphonic acid with an 
isomeric acid, probably the ortho-compound. hen the mixture is 
fused. with 6 parts of potash and 6 parts of soda, the melt acidified with 
sulphuric acid, made slightly alkaline, and distilled in a current of 
steam, it yields a greenish, crystalline compound with a peculiar 
odour melting at 141°. It probably consists of orthehydrowylepidine, 
and yields a platinochloride, (CyH,NO).,H,PtCl, crystallising in 
orange-yellow needles. 

Ortho- (?) nitrolepidine is prepared by mixing I part of lepi Tine 
with 1 part of sulphuric acid, and adding, first, 5 parts of colourless 
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fuming nitric acid of sp. gr. 1°525, and then 5 parts of sulphuric acid, 
and allowing the mixture to remain for 12 hours; the liquid is then 
poured into water, soda added, and the solution extracted with benzene. 
The oily residue obtained on evaporating the latter is treated with light 
petroleum, and the brown crystals thus formed repeatedly crystallised 
from absolute alcohol. It forms lustrous, almost colourless needles 
melting at 126—127°, and sparingly soluble in cold alcohol. Nitro- 
quinoline is best prepared in a similar manner from quinoline. 


H. G. C. 


a-Picolylethylalkine and its Derivatives. By A. Marzporrr 
(Ber., 23, 2709—2713).—<-Picoline and propaldehyde unite together 
in presence of water when heated at 160—170° under pressure, form- 
ing a-picolylethylalkine, C.NH,CH,CHEt-OH. The product is made 
alkaline, distilled in a current of steam, acidified, and extracted with 
chloroform, again made alkaline, and re-extracted with chloroform. 
The second extract leaves the a-picolylethylalkine on evaporation as 
a reddish-brown oil, which is purified by distillation in a vacuum. It 
forms a colourless oil which boils at 125—127° (18 mm.), is readily 
soluble in water, alcohol, and chloroform, and becomes yellow in the 
air. It can only be dried by means of potassium carbonate, as water 
is readily split off if potassium hydroxide is used. The platinochloride, 
(C,H,;NO).,H,PtCl,, forms cubical crystals which melt at 154° with 
decomposition, and the auwrochloride, C,H,;NO,HAuCl, crystallises in 
long needles melting at 97°5—99°. 

As mentioned above, «-picolylethylalkine loses water in contact with 
potash, the product formed being 2-crotylpyridine. In this manner 
it is, however, always obtained mixed with a-picoline, and it is 
better to prepare it by heating the alkine with concentrated hydro- 
chloric acid at 160—170°, saturating with soda, and distilling in a 
current of steam. Orotylpyridine, C\NNHyCH:CHEt, is a colourless, 
mobile liquid having a strong conyrine-like odour ; it boils at 147—149° 
(75 mm.), and is readily soluble in alcohol, ether, and chloroform, 
but almost insoluble in water. Its platinochloride, (C,H,,N)2,H.,PtCle, 
crystallises in beautiful peedles or plates melting at 140°, and its 
aurochloride, C,xH,,N,HAuCl],, in small needles which blacken and melt 
at 127°5—13v". 

On reduction with sodium in alcoholic solution, «-picolylethylalkine 
readily yields the corresponding a-pipecolylethylalkine, 


C;NH,'CH,-CHEt-OH, 
an almost colourless oil boiling at 242—243°, and readily soluble in 
water, alcohol, and ether. It does not yield salts. H. G. C. 


Methylethylpyridylalkine. By G. Prausnitz (Ber., 23, 2725— 
2726).—The vcollidine, C;NH;MeEt, prepared by heating aldehyde- 
ammonia with paraldehyde, was heated with formaldehyde and a 
1} per cent. soda solution in sealed tubes for 10—12 hours at 


160—170°. The contents were then washed out with water and dis- 
tilled with steam, and the methylethylpyridylalkine, 


C;NH,Et-CH,-CH,-OH, 


' SP cw eC 
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extracted from the residue with chloroform. It is a pale yellow oil of 
sp. gr. 1066 at 0°, and boils at 147—149° under 18 mm. pressure. It 
dissolves easily in water and alcohol, less easily in ether. The platino- 
chloride, 2C,H;;NO,H,PtCl, forms red, cubical crystals which melt at 
159° with effervescence. The aurochloride forms brilliant, yellow 


plates, the picrate small, very soluble prisms. The cadmio-iodide is 
an oil. C. F. B. 


a-Picolylfurylalkine and «-Pipecolylfurylalkine. By O. Kirin 
(Ber., 23, 2693—2696).—Furfuraldehyde combines with «-picoline 
when mixed with a little water and heated at 140—150° under 
pressure for 8—9 hours, no elimination of water taking place. The 
product is distilled in a current of steam to remove hydrocarbons and 
unaltered a-picoline and furfuraldehyde, the residue extracted with 
chloroform and, after evaporation of the latter, distilled under dimi- 
nished pressure. The base passes over at 164° under 20 mm. pressure 
as a greenish liquid, which solidifies to a hard yellow cake. On 
analysis it gave numbers agreeing with the formula C,,H,,NOk,, and it 
is therefore a-picolylfurylalkine, CSNHyCH,CH(OH)-C,OH;. It has 
a characteristic, not unpleasant, odour, and is readily soluble in 
alcohol, ether, and chloroform, insoluble in water, and melts at 
41—43°. Its platinochloride, (Cy) HyNO,),,H,PtCh, forms brownish- 
yellow, fascicular aggregates of crystals melting at 160—162° with 
decomposition ; the mercurochloride, C,HyNO.,HHgCl;, crystallises in 
beautiful, iridescent needles melting at 147—150°, the cadmio- 
iodide, CyH,NO,,HCdI;, in yellowish-red plates, and the picrate, 
C,,H,,NO,,C.H;N;0,, in yellow needles melting at 157—160°. 

When a-picolylfurylalkine is treated with benzoic anhydride, it 
forms benzoylpicolylfurylalkeine, C;,HiBzNO,, which crystallises in 
brown, fascicular aggregates and melts at 47—49°. Its platinochloride, 
(C,,H»BzNO,).,H,PtCl, forms small, brown needles melting at 
140—145° with decomposition, and its mercurochloride, 


C,,H»BzNO,.,HHgCl,, 


crystallises from dilute hydrochloric acid in pale yellow needles. The 
corresponding acetyl derivative, C;,HjAcNO,, could only be obtained 
as a dark brown oil, but its platinochloride, (CyHAcNO,)2,H,PtCl,, 
crystallises from water containing hydrochloric acid in brownish 
needles melting at 163 —165°, and its mercurochloride, 


C,,HyAcNO,,HHgCl,, 


in small, yellow needles melting at 152—155° with decomposition. 
On reduction with sodium in alcoholic solution, a-picolylfuryl- 
alkine is converted into the corresponding hydro-base, «-pipecolyl- 
furylalkine. This is a yellowish oil boiling at 248—251° (760 mm.), 
and 118—123°(15 mm.). It gradually becomes of a darker colou1, 
and does not yield crystalline salts. H. G. C. 


Metanitro-a-stilbazole, its Reduction Products, and Anisil- 
idenepyridylalkine. By A. Scaurran (Ber., 23, 2716—2719).— 
Metanitrobenzaldehyde was treated with picoline, the mixture acidi- 
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fied, diluted with water, extracted with ether, and finally decomposed 
with potash. Metanitro-a-stilbazole, NOCsHyCH:CH-C,NH,, then 
separated in brown flakes which, when purified with animal charcoal 
and recrystallised from alcohol, formed shining, white plates melting 
at 120°, dissolving easily in alcohol, ether, chloroform, and carbon 
bisulphide, sparingly in hot, and not at all in cold water; its solution 
is neutral. The platinochloride, 2C,;;HjN,O,,H,PtCl, forms yellow 
needles melting with decomposition at 240°. The mercurochloride, 
C\;HN,02,HHgCl;, crystallises in groups of yellowish needles melt- 
ing at 211° with decomposition. The picrate forms brilliant, golden- 
yellow plates which blacken when heated. The substance also yields 
a bromine additive product which crystallises from alcohol in white 
needles melting at 145°. 

When the nitro-compound is reduced with tin and hydrochloric 
acid, it yields metamido-a-stilbazole, NH,*C,HyCH:CH’C,NH,, which 
crystallises from dilute alcohol in yellowish needles melting at 85°, 
und when dried in a vacuum has the composition C,;H,.N2,3H,O. It 
is a di-acid base with an alkaline reaction, and dissolves sparingly 
in water, easily in alcohol, ether, and chloreform. The platino- 
chloride, 2C\;H,,N,,H,PtCl,,H,O, forms groups of very soluble, red- 
dish-yellow needles which blacken when heated. The mercurochloride 
forms groups of white needles very soluble in water. A bromine 
additive product was also ebtained. 

When the original nitro-compound is reduced with sodium and 
absolute alcohol, metamido-a-stilbazoline, NH.C,H,yCH,CHsC,;NH yp, 
is obtained as a strongly alkaline, yellow oil boiling above 360° ander 
atmospheric pressure, and at 200—205° under 25 mm. It smells 
like piperidine, gives the nitroso-reaction for the imido-group, and 
dissolves in alcohol, ether, chloroform, and hot water. Its platino- 
chloride forms very unstable, yellow plates. No other crystalline 
salts could be obtained. 

By treating picoline with anisaldehyde, antsilidenepyridylatkine, 
OMe-C,H,CH:CH-C,NH,, was obtained in brilliant, white, cetaceous 
plates, melting at 97°, soluble in ether and chloroform, and sparingly 
in hot water. 

The platinochloride, 2C,,H,,NO,H,PtCh, forms yellow plates melting 
at 184°. C. F. B. 


Hydroxy-a-stilbazole and its Derivatives. By F. Burrer 
(Ber., 23, 2697—2700).—When a@-picoline (10 grams), salicylal- 
dehyde (13 grams), and water (7 grams) are heated in a sealed 
tube at 140°, the first two compounds unite together directly. The 
product is treated with hydrochloric acid, extracted with ether, made 
alkaline, and distilled in a current of steam. The residue on cooling 
deposits the crude base as a brown, solid mass, which is recrystal- 
lised from dilute alcohol and finally from water. It is thus obtained 
as an almost white, crystalline compound sparingly soluble even in 
hot water, readily in alcohol and ether. Analysis confirmed the 
formula C,;H,NO, and it is therefore from its mode of formation 
hydroay-a-stilbazole, C.NNHyCH:CH-C,H,OH. It is neutral towards 
litmus, but dissolves in acids and also in soda. Its platinochloride, 
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'(C,\,H,,NO)., H,PtCl,, forms dull, reddish-brown needles which melt 
at 187—188° with decomposition, and its mercurochloride forms radial, 
eccentric groups of needles melting at 167—170°. 

When hydroxy-a-stilbazole (3 grams) is treated with soda (0°7 
gram) and ethyl iodide (2°3 grams) in aqueous solution, it is con- 
verted into ethowy-a-stilbazole, CSNHgCH°CH:'C,H,OEt. This is a 
rellow, non-crystallisable oil, which yields a_ platinochloride, 
(CisHisNO)2,H,PtCle, as a reddish-yellow, crystalline powder melting 
at 181—183", and a mercurochloride, (C\sH,;N O)2, HH gC);, crystallising 
in pale yellow needles which melt at 91—92°. If double the quantity 
of ethyl iodide given above be taken, ethory-a-stilbazole ethiodide. 
C;NHyCH:CH-C,HyOEt,EtI, is formed, and crystallises from hot 
dilute alcohol in golden-yellow, transparent crystals melting at 
217°5°. 

Hydroxy-a-stilbazole is acted on by bromine-water in hydrochloric 
acid solution, the dibromide, C;SNH»yCHBrCHBr-C,H,OH, being 
formed as an oil which solidifies to yellow, crystalline flocks. On re- 
duction with sodium in alcoholic solution, hydroxy-a-stilbazole is 
converted into hydroxy-a-stilbazoline, Cs3NH°CH.CH.C,H,yOH, 
cry stallising from light petroleum in white, arborescent aggregates of 
crystals which melt at 93—94°, and do not yield crystalline salts. 

H. G. C. 


Derivatives of 8-Pyrazole. By Maquenne (Compt. rend., 111, 
113—116).—An aqueous solution of nitrotartaric acid is mixed with 
a corresponding quantity of aldehyde and an excess of ammonia. 
Heat is developed, and after some time a crystalline mass of am- 
monium f-pyrazole-4 : 5-dicarboxylute separates. The free acid is 
obtained by saturating the cold ammoniacal liquid with hydrochloric 
acid ; nitrogen oxides are evolved, and hence nitrotartaric acid has 
behaved towards the alkali as if it were the symmetrical dinitrous 
ether of dihydroxytartaric acid. If a mixture of sodium dihydr- 
oxytartrate and aldehyde is boiled with excess of ammonia, the 
slightly soluble sodium salt of the same pyrazolecarboxylic acid 
separates, and hence it is clear that in the reaction first mentioned 
the nitrotartaric acid is first converted into dihydroxytartaric acid 
and ammonium nitrite. 

B-Pyrazole-4 : 5-dicarboxylic acid (glyoxalinedicarboxylic acid), 
C;N,.H.(COOH),, is obtained from formaldehyde in ammoniacal 
solution, and forms a white powder consisting of slender needles or 
microscopic octahedra. It is almost insoluble in water, and its salts 
with the alkalis and alkaline earths, although crystallisable, are only 
slightly soluble. The other salts are generally amorphous; only the 
mono-metallic salts are well-defined, Dry distillation converts the 
acid completely into B-pyrazole (glyoxaline). 

2-Methul-B-pyrazole-4 : 5-dicarborylic acid, Cs3N,HMe(COOH), + 
H,0, is obtained easily from ordinary aldehyde. It is only slightly 
soluble, even in boiling water, but crystallises in brilliant, white 
needles, which begin to lose water at about 130°, but only become 
anhydrous at 170°. The mono-metallic salts of the alkalis and 
alkaline earths are only slightly soluble, but erystallise readily in 
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anhydrous crystals, When heated, the acid yields glyoxalethyline and 
carbonic anhydride. 

Tsobutylglyoxalinedicarboxylic acid and phenylglyoxalinedicarborylic 
acid are obtained in a similar manner, and the reaction seems to be 
general for primary aldehydes of simple function. Although the 
e mstitution of these acids shows that they should be bibasic, they form 
only mono-metallic salts. At the same time, the acids form neither 
hydrochlorides nor platinochlorides, and hence it would seem that the 
strongly basic pyrazole nucleus saturates one of the acid ——. 

. H. B. 

Constitution of Carbizines. By M. Freunp and F. Kun (Ber., 
23, 2821—2844).—Freund and Goldsmith have described (Abstr., 
1888, 1187) a series of compounds, prepared by the action of carbony] 
chloride on acid derivatives of phenylhydrazine, which they regarded 


as derivatives of the hypothetical carbizine group co<te. The 


corresponding sulphur compounds, prepared by E. Fischer and 
Besthorn (compare Abstr., 1888, 1091), by heating phenylthiosemi- 


carbazide, were believed to have the formula NPh< t since they 


‘SH’ 
are isomeric with the substances obtained by the action of thio- 
carbonyl! chloride on acid phenylhydrazine derivatives. It is found, 
however, that diphenylcarbazide only reacts with 1 mol. of carbonyl 
chloride or thiocarbonyl chloride, instead of 2 mols. as would be 
expected from the constitution of the carbizines. Only one of the 
oxygen atoms of acetylphenylcarbazide reacts with phosphorus penta- 
chloride. Contrary to expectation, cirbonyl chloride has no action on 
c2rtain compounds, the atoms of which are not linked in a ring. 
These results all point to the conclusion that acid derivatives of 
phenylhydrazine are tautomeric, and have the two forms 


NHPh-NH:CO-R and NHPh:N:CR-OH ; 
the compounds obtained by the action of carbonyl chloride and thio- 


carbonyl chloride are “- _ the second form, and consequently 


contain the complex 's} d 0-0 SCR. It is proposed to term the 
CH, NH CO-NH ,._.. , 
groups O<on: x and O< OHN biazoline and biazolone respec- 
tively ; the corresponding sulphur compounds, 
CO-NH CS:NH CS:NH 
| | | 
S<ou:w ?°Sonw 794 S<ouy ’ 


being called thiobiazolone, y-thiobiazolone, and dithiobiazolone. 
NPh:N 
Phenylazophenylthiobiazolone, d “ g>C'N.Ph, is prepared by the 
action of carbonyl chloride on diphenylthiocarbazide ; it crystallises 
from alcohol in steliate groups of golden needles melting at 140°, and 
is insoluble in water, but readily dissolves in ether, benzene, or chloro- 
fourm. This compound is derived, in all probability, from the tauto- 


‘wv Ww GS 
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meric form of the carbazide NH Ph:N:C(SH)-NH-NHPh;; it may also 
be obtained by the action of carbonyl chloride on the blue dye 
NPh:N-CS:-NH:-NHPh, which is formed by the oxidation of diphenyl- 
thiocarbazide. 
sii NPh:N , , 

Phenylhydrazophenylthiobiazolone, és O- g>CNH-NHPh, is obtained 
by the reduction of the previous compound with hydrogen sulphide ; 
it erystallises from alcohol in small, white, interlaced needles melting 
at 124°, and is more readily soluble in ether or alcohol than the azo- 
derivative. By the action of oxidising agents, or of carbonyl chloride, 
the azo-compound is regenerated. Experiments with thiocarbony] 
chloride on diphenylsulphocarbazide were unsuccessful. 
NPh- , 
bg S>ON 2Ph, is prepared by the 
action of thiocarbonyl chloride on the above blue compound; it is 
deposited from benzene in dark-red crystals which melt at 160—165° 
with partial decomposition, and are readily soluble in alcohol, ether, 
chloroform, and glacial acetic acid, but more sparingly in benzene or 
light petroleum. On reduction with hydrogen sulphide, phenylhydrazo- 
NPh-N 
é s g>CNH-NHPh, is formed, crystallising 
in brown plates which melt at 142°, and are sparingly soluble in 
alcohol, but more readily in ether, benzene, or light petroleum. 


Phenylazophenyldithiobiazolone, 


phenyldithiobtuzolone, 


NPh:N 
Phenylhydrazophenylbiazolune, (: o- o> CN H:NHPh, is prepared 


by heating diphenylcarbazide with carbonyl chloride in a sealed tube 
at 160°; it is deposited from alcohol or glacial acetic acid in white 
crystals which melt at 180—181°, and are insoluble in benzene and 
toluene, but soluble in ether or chloroform. On oxidation with ferric 
fo. SON, is formed, crys- 
tallising from alcohol in small, yellow plates melting at 198—200°. 
By the action of tin and hydrochloric acid on phenylhydrazophenyl- 
biazolone, aniline is eliminated, and phenylamidobiazolone (amidophenyl- 


chloride, phenylazophenylhiazolone, 


carbizincarborylic acid), yi o> UNE: is formed. 


CO- 
NPh:N ‘ 
Phenylazophenyl-y--thiobiazolone, é o o> ONPh, is prepared by 
the action of thiocarbony] chloride on diphenylcarbazine at 450°; it is 
deposited from glacial acetic acid in clusters of yellowish-red crystals 
melting at 170° with partial decomposition, and is readily soluble in 
all the ordinary media except water. 


Phenylmethyldichlorobiazolone, 5 5 >OMe, is prepared by heating 
a mixture of phosphorus pentachloride and phenylmethylbiazolone 
(acetylphenylcarbizine) in molecular proportion at 150°; it crystallises 
from anhydrous ether in stellate groups of small, white needles which 


melt at 120—122°, and are readily soluble in benzene, chloroform, or 
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light petroleam. The compound is slowly decomposed by water at 
ordinary temperatures, the binzulone being regenerated. Phenylmethyl- 
y-thiobiazolone is formed by the action of hydrogen sulphide on the 
dichloride ; it has been previously prepared by treating acetylpheny|- 
hydrazine with thiocarbonyl chloride. All attempts to prepare 
phenylmethyltetrachlorobiazolone were fruitless. | Phenylthiocarb- 
amide is formed by the action of phosphorus pentasulphide on 
phenylmethylbiazolone. 
N-NPh 


Phenylmethylimidobiazole, CMe oO: (onE? is obtained by heating 


the chlorinated derivative with alcoholic ammonia in a sealed tube 
for 3—4 hours at 150°; it crystallises from alcohol in small, white 
needles melting at 112°, and is readily soluble in ether, benzene, or 
light petroleum; the biazolone is regenerated on treatment with water. 
The compound could not be obtained by the direct action of ammonia 


on the biazolone. Phenylmethylbiazoline, be os prepared by 


2 
the reduction of the chloro-compound with zinc and hydrechloric acid, 
after repeated recrystallisations from alcohol, is deposited in slightly 
yellow plates melting at 140°. 

Paradichlorohydrazobenzene may readily be obtained from paradi- 
chlorazobenzene by reduction in alcoholic solution; no derivative of 
carbonyl chloride could be prepared, the compound being either 
recovered unaltered, or else completely decomposed, according to the 
experimental conditions. Similar results were observed with hydr- 
azotoluene, and also with the three compounds obtained by Fries by 
the action of phenylhydrazine on cyanuric chloride. J. B. T. 


Quinazolines. By S. Gasrizt and R, Jansen(Ber., 23, 2807—2814). 
—Orthonitrobenzylbenzamide, NO»*CsHyCH.NHBz, is prepared by 
treating an aqueous solution of orthonitrobenzylamine hydrochloride 
(1 mol.) with sodium hydroxide (2 mols.) and benzene chloride 
(1 mol.) ; after some time, the oil which forms solidifies, and on re- 
crystallisation from alcohol the compound is deposited in colour- 
less needles melting at 110—112°. Orthoamidobenzylbenzamide, 
NH,C,;H,CH,NHBz, is formed by the reduction of the nitro-com- 
pound with alcoholic hydrochloric acid and zinc ; the product is treated 
with excess of sodium hydroxide, and extracted with ether ; the residue 
remaining after evaporation of the ether crystallises from benzene in 
needles which melt at 108—109° (180—190° P), It is readily soluble 
in ether, alcohol, chloroform, and dilute acids, On distillation, it 
yields benzonitrile, orthotoluidine, water, and phenylquinazoline, 


C.Hy< ne > which boils above 300°, and crystallises from methyl 


alcohol in yellow, rhombic needles melting at 100—101°; it is a feeble 
base, and yields a colourless, crystalline hydrochloride. 
Orthoamidobenzylacetamide, NH.*C,HyCH.NHAc, is prepared from 
orthonitrobenzylacetamide by reduction with zinc and hydrochloric 
acid ; it is readily soluble in ordinary menstrua, and crystallises from 


water in long needles nfelting at 1125—113°5°. The platinochloride 


—"-" ' fete © & 
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is crystalline. On distillation, water is eliminated, and above 300° 


H,: 
B methyldihydroquinazoline, eared Oe , passes over as a yellow, 
— CMe 


viscid liquid, which becomes colourless on purification ; it is bitter 
to the taste, and the aqueous solution has an alkaline reaction. The 
hydrochloride, crystallises from methyl alcohol in short, colourless 
prisms which remain solid at 250°. The picrate is deposited from 
water in long needles which soften at about 180° and melt at 200°. 
The dichromate forms slender, reddish-yellow needles. The platino- 
chloride is obtained in yellow needles. 

Orthonitrobenzylformamide, NO.C,HyCH,-NH-CHO, is prepared by 
boiling orthonitrobenzy!amine hydrochloride with anhydrous sodium 
formate and glacial formic acid for 1} hours in a reflux apparatus ; after 
treatment with water, the compound is deposited in compact aggregates 
of colourless, lustrous crystals melting at 88—90°. On reduction 
with zinc and hydrochloric acid, it yields dihydroquinazoline, 
OB hee which is a yellow, viscid liquid; its aqueous solution 
has an alkaline reaction. The hydrochloride is deposited from absolute 
alcohol in small crystals. The picrate crystallises from absolute 
alcohol, and melts at about 215°, with previous softening at 200°. The 


dichromate and platinochloride are sparingly soluble, and crystalline. 
J. B. T 


Dihydroquinazolines, By C. Paat and F. Krecxe (Ber., 23, 
2634—2641).—It has been shown by Paal and Busch (this vol., 
p. 71) that the formyl compounds of orthonitrobenzylaniline and of 
orthonitrobenzyl-ortho- and para-toluidine are converted, on reduc- 
tion, into derivatives of quinazoline. The authors have, moreover, 
examined the action of reducing agents on orthonitrobenzylacet- 
anilide, and find that in this case also a quinazoline derivative is 
readily formed. 

Orthonitrobenzylacetanilide, NO.CsHyCH.NAcPh, is readily ob- 
tained by boiling orthonitrobenzylaniline for 1—2 hours with acetic 
anhydride (compare Lellman and Stickel, Abstr., 1886, 793). It 
forms large, transparent, yellowish crystals which melt at 75°, and 
are insoluble in water, sparingly soluble in light petroleum, but 
readily in the other common organic solvents. On reduction with 


tin and hydrochloric acid in alcoholic solution, it yields the stanno- 


chloride of 2-methyl-3-phenyldihydroquinazoline, CHa apn! 
NP 


which is converted into the hydrochloride, CisH,,N2,HC1, by treatment 
with hydrogen sulphide in dilute alcoholic solution. This forms 
colourless, transparent crystals containing 2 mols. H,O, readily 
soluble in hot water and alcohol, which melt at 256—257°. The 
platinochloride, CysHN2,H,PtCl, crystallises from hot alcohol in 
lustrons, flat, orange needles which decompose at 223°. To obtain 
the free base, the pure hydrochloride is decomposed with alkali, the 
separated oil extracted with ether, and the ethereal solution dried 
and evaporated. The residual oil gradually solidifies, and may then 
be recrystallised from benzene. It forms rosette-shaped groups of 
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waxy needles which melt at 58—60°, and are insoluble in water, 
moderately soluble in light petroleum, and readily in other organic 
solvents and in mineral acids; with the latter it forms stable, well- 
crystallised salts. 

When orthonitrobenzylaniline is reduced with tin and hydrochloric 
acid, it does not yield the corresponding orthamidobenzylaniline, but 
a base having the empirical formula C,,HyN;. It crystallises from 
hot alcohol in almost colourless needles melting at 81—83°, insoluble 
in water, sparingly soluble in light petroleum, readily in concentrated 
acids and organic solvents, and anlike orthoamidobenzylaniline it 
does not yield « quinazoline derivative when boiled with formic acid. 
Its platinochloride is a yellow, flocculent precipitate. 

The above results agree well with those obtained by Lellmann and 
Stickel (loc. cit.), but not with those of Séderbaum and Widman 
(this vol., p. 1258). The latter investigators state that orthonitro- 
benzyltoluidine and orthonitrobenzanilide, on reduction, simply pass 
into the corresponding amido-compounds; and do not, as Lellmann 
and Stickel state, undergo condensation, forming a closed chain of 
carbon and nitrogen atoms. Possibly this discrepancy is due to the 
different methods of reduction employed. H. G. C. 


Oxidation Products of Orthodiamines and Orthoamido- 
phenols. By O. Fiscuer and E. Hepp (Ber., 23, 2787—2789; 
compare Abstr., this vol., p. 801).— The authors assigned the 


f XS, to the eurhodine obtained from ortho- 


formula N Bot 
' 


phenylenediamine and emaiiiie a-naphthylamine ; corresponding 
compounds have been prepared from orthophenylenediamine and 
benzeneazoethylnaphthylamine, and benzeneazodimethylnaphthy]- 


CH: C-NH 
C,H-O=N7 OMe 
advanced by Kehrmann (this vol., p. 1266) for the above compound 
from benzeneazo-a-naphthylamine, is regarded by the authors as 
being a tautomeric form of their own. It is found that the action of 
amido-compounds on orthodiamines is not uniform; amidoazo-a- 
naphthylamine derivatives take part in the reaction, whilst amido- 
azobenzene derivatives chiefly act as dehydrogenating agents ; 
thus diamidophenazine is obtained from orthophenylenediamine and 
amidoazobenzene, whilst triphenyldioxazine is formed by the action 
of orthoamidophenol on amidoazobenzene. J. B. T. 


Fluorindine. By O. Fiscner and E. Hepp (Ber., 23, 2789—2793 ; 
compare next abstract).—The term fluorindine is applied to a 
class of compounds formed by heating azophenine, or almost any 
induline base, and also by the action of orthophenylenediamine 
hydrochloride on diamidophenazine, the red oxidation product of 
orthophenylenediamine. 

FLUORINDINE FROM AZOPHENINE.—On heating azophenine alone, or 
with 2—3 parts of —— fluorindine (diphenylhomofluorindine), 


OH NPY SOB <Npy >Oels [N: N = 2:3: 5: 6], is obtained, 


amine, respectively. The imide formula, NH:C< 


a a ee oe ee 
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in cantharidine-green needles; it may be recrystallised from naph- 
thalene, or by treatment with a mixture of alcohol and benzene for a 
day in an extraction apparatus. It is almost insoluble in ether, 
toluene, and chloroform, and imparts a characteristic fluorescence to 
alcohol ; the solution is fame-coloured in direct light, but on adding 
an acid, the colour changes to greenish-blue, with a brown-red 
fluorescence. No definite melting point could be observed, as the 
compound partially sublimes on heating; the colour of the vapour is 
blue-violet. The compound is not acted on by hydrochloric acid at 
250°, and is only partially changed by concentrated hydriodic acid at 
200°. Fluorindine is a feeble base, and consequently its dyeing 
powers are not well developed. On boiling with alcohol and an acid, 
the corresponding salt is obtained; most of the salts crystallise in 
bronze, lustrous plates, they readily undergo dissociation, and are 
insoluble in water, but dissolve sparingly in alcohol with a blue colour. 
The awrochloride, C5>H2N H,,HAuCl, + H,0, crystallises in iridescent, 
lustrous plates. 

In the preparation of fluorindine by heating azophenine, a violet 
dye is formed as intermediate product; it is to be regarded as an 
induline with the formula C,H. <* !>C,H.(NHPh)‘NPh. 

FLUORINDINE FROM DIAMIDOPHENAZINE.—Diamidophenazine (4 parts) 
is intimately mixed with orthophenylaminediamine (3 parts), and 
heated in an oil-bath, first at 173°, then for 10—15 minutes at 
200—210°; the product is boiled with water, and then with dilute 
sulphuric acid ; a greenish powder remains, from which the free base 
is obtained by the action of alcoholic ammonia. The compound is very 
sparingly soluble in all menstrua, but by prolonged boiling with a 
mixture of alcohol and benzene it crystallises in slender, greenish, 
lustrous plates; it dissclves slightly in alcohol with a red-violet 
colour, and the solution exhibits an intense brownish-red fluorescence. 
The general properties of this substance resemble those of the 


previous base; it has the formula O,H.<S¥>OH:<Np>C.Hs 


and it is proposed to term it homofluorindine. In all probability 
it is derived from the tautomeric form of diamidophenazine, 


0.8, <§4>,0,8,(NH,):NH. These results show that the fluor- 


—N 
indines stand in the same relation to triphenodioxazine as phenazine 
does to phenoxazine. J. B. T. 


Action of Quinones on Orthodiamines, Orthonitraniline, 
and Nitroparatoluidine. By J. Leicesrer (Ber., 23, 2793—2798; 
compare preceding abstract).—Quinoneorthodinitranilide, 


C.H,0.(NH-C,H,NO.), (0: NH:0: NH =1:2:4:5], 


is prepared by gently boiling quinone with orthonitraniline in glacial 
acetic acid solution; it crystallises from absolute alcohol in red 
needles melting at 3U5° with decomposition. 


Quinonehomofluorindine, CH.< NN >C.0:<y7_q>CcHy is obtained 
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by heating the previous compound with alcoholic hydrogen sulphide 
at 100° in a sealed tube; colourless crystals are formed in the tube, 
which immediately become bluish-black on exposure to air; the com- 
pound is deposited from a mixture of alcohol and benzene in dark-green, 
granular crystals, closely resembling those of homofluorindine; the 
glacial acetic acid solution is blue, and exhibits an intense character- 
istic fluorescence, especially on the addition of a little alcohol. 

Quinoneorthonitrotoluidide, C,H,0,..NH:C;H,NO, [0 : NH: O= 
1:2:4), the chief product of the action of quinone on nitro. 
paratoluidine, [Me : NO, : NH, = 1:3: 4], is deposited from abso- 
Inte alcohol in aggregates of red crystals, decomposing at about 
300°. 

Quinonediorthonitrotoluidide, C,H,O.(NH-C;H,NO.)., is formed 
together with the previous compound; it corresponds in constitution 
to the nitraniline derivative, is more sparingly soluble in alcohol than 
the previous compound, and crystallises in bronze-coloured plates 
which decompose at 140°. 


Quinoneparamethylphenazine, CuHL0.< 1 >C.HMe [O:N:N:0= 


1:2:3:4; Me:N:N:=4:5:6], is prepared by the action of 
alcoholic ammonium sulphide on nitrotoluidoquinone at 100° ; it forms 
a bronze-coloured, crystalline powder soluble in alcohol with a violet 
colour; the glacial acetic acid solution is greenish-blue, and on 
adding dilute sulphuric acid, it acquires a faint red fluorescence. 
Nitranilidotoluquinone, C,H,.MeO..NH-C,HyNO, [0: NH: O: Me 
= 1:2:4:6], is obtained from toluquinone and orthonitraniline ; 
it is deposited from alcohol in red crystals, which decompose at 200°. 
By the action of alcoholic ammonium sulphide on this compound, 


N 
quinonephenotolazine, CeHMeO.< 1 >CsHi [N:N:Me=2:3: 5], is 


produced, crystallising in small, red plates, soluble in glacial acetic 
acid with a green colour; the solution exhibits a red fluorescence on 
the addition of dilute sulphuric acid. 

Nitrotoluidotoluquinone, C,H,.MeO.-NH-C,H,Me-NO, [NH : Me = 
2: 6], obtained from toluquinone and nitroparatoluidine 


[Me: NO,: NH, = 1:3: 4], 
crystallises in brown plates. - reduction, this compound yields 
quinonetolazine, CoHMec0,< 1 >CcH.Me [N:N:Me = 2:83: 5], 


which crystallises from alcohol in small plates with a dark-red 
sheen; it is soluble in glacial acetic acid, the colour of the solution 
being green ; the addition of dilute sulphuric acid causes a faint red 
fluorescence: 

Orthonitranilidonaphthaquinone is prepared from a-naphthaquinone 
and orthonitraniline; it is deposited from alcohol in straw-coloured 
crystals, which appear carmine-red in a finely-divided state; by the 
reduction of this compound, the corresponding naphthaguinonephen- 


N 
azine, CwH.0.< 1 >CoHy, is obtained, crystallising from alcohol in 


ORGANIC CHEMISTRY. 1447 


green plates; the solution is brown, and has a faint green 
fluorescence. Nitrotoluidonaphthaquinone is formed from a-naphtha- 
quinone and nitroparatoluidine, [Me: NO,: NH = 1:3: 4]; it 
crystallises in lustrous, orange-red needles; the alcoholic solution is 
brownish-yellow. On reduction, «-naphthaquinonetolazine, 


N 
CwH.O.< > C,H;Me, 


is obtained, crystallising from alcohol in steely bluish-green plates. 
The alcoholic and glacial acetic acid solutions are greenish-yellow, 
and exhibit a faint green fluorescence. The compound dissolves in 
concentrated sulphuric acid with a green colour. J. B. T. 


Attempts to Synthesise Conhydrine. By H. Atexanper (Ber., 
23, 2714—2715).—From the resemblance between «-pipecolylmethyl- 
alkine, C;NH,°CH.;CHMe-OH, and the isomeric conhydrine, Laden- 
burg has expressed the belief that the latter compound is likewise an 
alkine. In that case it would probably be an a-lupetidyl alkine, 
C;N HC H2CH,"CH,OH, or an @-piperidylethylalkine, 

\C;NH,CHEt-OH. 


The author has endeavoured to prepare the lutidyl compound corre- 
sponding with the first-named alkine by acting on a@-picoline with 
ethylene chlorhydrin. A base was thus obtained the platinochloride 
of which forms well-developed yellowish-red crystals melting 
at 200° with decomposition, and has the expected composition 
(C,H,,NO).,H,PtCl. The free base could, however, only be prepared 
in aqueous solution, all attempts to prepare the anhydrous compound 
resulting in the formation of resinous matter. The awrochloride of 
the base, C,H, NO,HAnC],, has also been obtained, and forms small, 
lustrous, yellow crystals which melt at 99—100°. 

An attempt was also made to prepare lupetidylalkine by acting on 
a-pipecoline with ethylene chlorhydrin, but without success. 


H. G. C. 


Strychnine. By J. Taret (Ber., 23, 2731—2739).—Strychnine 
was suspended in methyl alcohol and boiled with methyl iodide in a 
reflux apparatus. It was thus converted into the methiodide, which 
was separated and decomposed with silver sulphate. The clear 
solution was then treated with barium hydroxide, the excess of the 
latter removed by sulphuric acid, and the solution filtered, and evapo- 
rated ina vacuum. Methylstrychnine then separated out in colourless 
or faintly yellow crystals with the composition C.,.H,N,O,; these, 
when dried in a vacuum and finally at 108°, lost water, yielding the 
colourless compound C»,H»N,0;, which is very hygroscopic and 
readily takes up 2 mols. of water, forming the compound C,.H,.N,O; 
+ 2H O. 

Methylstrychnine, when treated with methyl alcohol and methyl 
iodide, readily yields a methiodide, C,;H2.»N,031, which is insoluble in 
ether, sparingly soluble in hot alcohol, and more so in boiling water. 
It decomposes above 280° without melting, and gives a blood-red 
coloration with strong nitric acid. By treatment with silver sulphate 
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and barium hydroxide as above, it is converted into dimethylstrych- 
nine, which crystallises from water in brilliant prisms with the com- 
position C.,HyN,0,. These lose water in a vacuum, yielding the 
compound C,;H,.N,0;. It dissolves easily in methyl and ethyl] alcohol 
and hot water, very sparingly in ether; the aqueous solution is 
neutral, and is coloured blood-red by oxidising agents. The 
hydriodide dissolves in 15 parts of hot water, and crystallixes from it 
in small plates. Its methiodide, prepared as above described, crystal- 
lises from water in colourless needles of the composition C..H;,N,0,I, 
but when treated with silver sulphate and barium hydroxide, it yields, 
not a trimethyl-, but a dimethyl-strychnine derivative, C,,H..N,O,I. 

By heating strychnine (15 grams) with crystallised barium hydr- 
oxide (30 grams), and water (40 c.c.) for 12 hours at 140° in a 
tube, strychnine dihydroxide was formed, and precipitated by acidifying 
the solution with acetic acid; on dissolving the product in dilate 
aqueous soda and precipitating with carbonic anhydride, it is obtained 
in colourless needles of the composition C.,H..N.O,. 

By heating strychnine dihydrate with sodium methoxide and 
methyl iodide in a closed tube in the water-bath, the methiodide 
of tetramethylstrychnine dihydroxide, C.,Hs,N,0,1,2H,O, was obtained ; 
it crystallises from water in long, thin needles which lose their water 
in @ vacuum. 

When working in the manner described by Loebisch and Schoop 
(Abstr., 1856, 814), for the preparation of “ strychnol,” a substance 
is obtained which is really strychnine monhydroxide, C.,HN203,4H,0 ; 
this crystallises from water in colourless needles, and loses its water 
in a vacuum. C. F. B. 


Crystalline Veratrine. By F. B. Anrens (Ber., 23, 2700—2707). 
—In addition to the crystalline anrochloride described by Bossetti 
(Arch. Pharm., 1883, 81), veratrine also forms a crystalline mercuro- 
chloride, CzHyNO,HHgCl;, and picrate, CxHyNO,,C,H;N;,0;. The 
former crystallises in small, silvery plates which melt at 172° with 
decomposition, whilst the latter forms stable crystals which blacken 
at 225°, but may be heated still higher without undergoing further 
alteration. Both are very slightly soluble in water, but dissolve 
readily in alcohol. 

Veratrine unites with bromine forming a tetrabromide, C.HyNO Bri, 
which is an amorphous, yellow powder insoluble in water, but readily 
soluble in alcohol, ether, and chloroform. It readily loses 2 atoms of 
bromine, passing into the dibromide, CyHNO,Brz, also a pale-yellow, 
amorphous powder. 

The action of alcoholic potash on veratrine has been examined by 
Wright and Luff (Trans., 1878, 3¥8), and that of alcoholic baryta solu- 
tion by Bossetti (loc. cit.). The former investigators obtained tiglic 
acid and a new base “cevine” C,;H,,NO,, whilst the latter found angelic 
acid and “ cevidine,” C.,H,NO,. The author has confirmed tiliese 
results with the exception that in Wright and Luff’s reaction he finds 
that angelic acid is first formed, and is converted by later reactions 
into tiglic acid. This decomposition takes place very readily, being 
brought about by cold aqueous potash, and also, though more slowly, 
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by cold dilute ammonia. It also takes place when veratrine is heated 
with water at 200°, a large quantity of resin being simultaneously 
formed. 

When the alkaloid is boiled with concentrated hydrochloric acid, 
it yields tiglic acid, C;H,O,, and a lustrous, ruby-red, crystalline mass, 
which is probably the hydrochloride of a new base. On treatment 
with nitric acid, veratrine is totally oxidised; with potassium per- 
manganate, it yields acetic and oxalic acids, and with chromic acid, 
aeetaldehyde and carbonic anhydride. On dry distillation, it yields 
tiglic acid and f-picoline, the properties of which correspond with 
that obtained from strychnine, and differ in several points from the 
synthetical 2-methylpyridine. When distilled with quicklime, vera- 
trine yields f-picoline, 8-pipecoline, isobutylene, and a combustible 
gas not absorbed by bromine. H. G. C. 


Oxidation of Ecgonine. By C. Lizsexmann (Ber., 23, 2518— 
2522).—It has been shown by Einhorn (this vol., p. 1010) that when 
anhydroecgonine is heated with hydrochloric acid it yields tropidine ; 
it seemed probable, therefore, that ecgonine and tropine would give 
the same oxidation products under the same conditions, an assump-_ 
tion which is shown to be correct by the author’s experiments. 

When ecgonine (100 grams) is oxidised with chromic acid and 
sulphuric acid in the manner described by Merling (Annalen, 216, 
329), a brown, syrupy acid is obtained; on boiling this product 
with alcohol, there remains a considerable quantity (about 18 grams) 
of tropinic acid, identical with the compound obtained by Merling by 
the oxidation of tropine, and the alcoholic filtrate, on evaporation, 
yields a brown, semi-crystalline mass, from which an acid of the com- 
position C;H,,NO; can be isolated without difficulty. 

Tropinic acid, C,H,,NO,, melts at 253° with decomposition (Merling 
gives 220-——-240° as the melting point), and is very readily soluble in 
water, but very sparingly in alcohol, and insoluble in ether and 
benzene ; it decomposes carbonates, and seems to be a monocarboxylic 
acid. The bariwm salt, (CsH,,NO,),Ba, and the calcium salt, 
(C.H,,.NO,),Ca, are very hygroscopic; the zinc salt crystallises in 
colourless needles, and the lead salt is soluble in water. The silver 
salt is very readily soluble in water, and is unstable. Tropinic acid 
is immediately oxidised by potassium permanganate, even in the cold. 
The hydrochloride, CsH,;NO,HCl + H,O, is crystalline, and melts 
below 100° with decomposition; the awrochloride, CsH,;NO,,HAuCl, 
erystallises in golden prisms, and the platinochloride is very readily 
soluble. The formation of tropinic acid from ecgonine affords fresh 
evidence of the close relationship existing between ecgonine and 
tropine, 

‘'he acid, of the composition C;H,,NO,, referred to above, separates 
from water or alcohol in well-defined crystals, melts at 117—118°, 
and is readily soluble in alcohol ; it decomposes carbonates and forms 
soluble salts, but it does not reduce potassium permanganate like 
tropinic acid. The silver salt, C;H;NO;Ag, is very readily soluble in 
water. The calcium salt, (C;HwNO,),Ca, and the Lurium salt, 
(C;H,NO;).Ba, crystallise in needles. ‘lhe hydrochloride is a crystal- 
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line, deliquescent compound. About 14 grams of this substance are 
obtained by the oxidation of 100 grams of ecgonine. F. 8. K. 


Compounds of Hemoglobin and Oxygen. By C. Boner 
(Compt. rend., 111, 195—197).—Hzmoglobin seems to form, with 
oxygen, four compounds, which have the same spectrum, and similar 
curves of dissociation, but differ in the proportion of oxygen which 
they contain, namely, 0°4, 0°8, 1:7, and 2°7 c.c. of dissociable oxygen 
per gram. The details of the investigation will be published sub- 
sequently. C. H. B. 


Physiological Chemistry. 


Influence of Cooking on the Digestion of Beef and Fish. 
By M. Poporr (Zeit. physiol. Chem.. 14, 524—532).—The foods 
investigated were the fresh and smoked flesh of the ox, and of the eel 
and sole. Quantities of these, both raw and boiled, were submitted 
to artificial gastric digestion; the soluble products were, after a 
fixed time, estimated, and the undigested residue was also weighed. 
The general results obtained are as follows :— 

1. Raw flesh is more easily digested than that which has been 
boiled ; this difference is more apparent with beef than fish. 

2. The length of time that the boiling lasts has also an effect ; 
indigestibility and prolonged boiling, especially in the case of beef, 
going togetber. 

3. After the two varieties of flesh have been cvoked equally, beef 
is more digestible than fish. 

4. The smoking of fish favours its peptonisation; this is true for 
both raw and cooked smoked fish. In the case of beef, smoking has 
just the opposite effect. 

5. Admixture of fat with fish does not hinder its digestion, as is 
the case with mammalian meat, but rather assists it. 

The following table gives the relative digestibility, with artificial 
gastric juice, of the various meats used :— 


Raw. Boiled. Smoked. Smoked and boiled, 
. 100°0 83°4 71°0 60°6 
Eel..... “oo 711 68'9 91°3 — 
a aa ° 66°8 60 6 106°1 = 
W. Dz. H. 


Effect of “Saccharin” on the Digestion of Albuminoids. 
By A. Srurzer (Landw. Versuchs-Stat., 38, v3—68).—.Commercial sac- 
charin is a mixture of benzoic sulphinide and about 40 per cent. of 
benzoic parasulphonamide. Experiments made by the author in 1884 
indicated a very slight but immaterial diminution in the amount of 
albumiuoids digested by gastric juice. The following experiments 
were made with earth-nut cake, the albuminoids of which are very 
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quickly digested :—(a) experiments with saccharin without gastric 
juice or hydrochloric acid; (4) action of varying amounts of sac- 
charin on 100 milligrams of nitrogen, in the form of digestible albumin, 
in presence of 0°05 per cent. of hydrogen chloride; (c) same as (b), 
but with gastric juice also; (d) same as (c),.but 10 per cent. and 
15 per cent. hydrogen chloride were employed. 

The results of experiments (a) show that the solubility of albu- 
minoids in water is considerably diminished by the presence of 
saccharin. The experiments with gastric juice and acid show dis- 
tinctly the disturbing influence of saccharin, although the action is 
less marked in the experiments in which the stronger acid was used. 
With regard to the practical use of saccharin, the author does not 
draw any conclusions from the above experiments, inasmuch as the 
amount taken by different persons has to be considered, and indi- 
vidual characters play an important part in digestion. It would be 
of interest to determine whether both constituents of saccharin have 
the same action in retarding digestion, or, if not, which of them has 
the greater effect (compare Strohmer and Stift, Oesterr.-Ungar. Zeitsch. 
f. Zuckerind. u. Landw., 1 Heft, 1889). N.. H. J. M. 


Artificial Digestion of Agricultural. Feeding Stuffs. By R. 
Niesiine (Chen. Centr., 1890, ii, 116—117; from Landw. Jahrb., T9, 
149—188).—From the results of a series of comparative experiments 
which the author has made between the actual digestion of a feeding 
stuff by thé animal and the artificial digestion by means of Stutzer’s 
method, he concludes that the latter gives too high results, the excess 
depending on the concentration of the acid in the pepsin. As a 
simpler method than that of Stutzer, the following is recommended : 
the substance is heated just to boiling with 0-2 per cent. of hydro- 
chloric acid, it is then neutralised with a few c.c. of aqueous soda, 
and finally treated with pancreas extract. The latter redissolves the 
albumin, which is precipitated when the solution is neutralised. 

J. W. L. 

Formation of Carbamide in the Dog-fish. By W.v. Scurorver 
(Zeit. physiol. Chem., 14, 576—598).—Stiideler and Frerichs made 
the statement originally that the organs of the selachian fishes contain 
a great amount of carbamide (J. pr. Chem., 73, 48). In the present 
research, two varieties of Scyllium were investigated (S. canicula, 
and S. catullus), but the latter, being the larger fish, gave more: satis- 
factory results. 

The urea was estimated in the blood. muscle, and liver, with the 
following results :— 

The blood is richer in carbamide than either the muscles or the 
liver; the percentage is higher even than in normal human urine. 
The blood, moreover, coagulates very slowly. In mammals, muscular 
tissue contains little or no carbamide. Five experiments were then 
performed, in which the liver-was extirpated; the carbamide was, at 
periods varying from 23 to 70 hours after this operation, estimated in 
the muscles; the mean percentage found was then 1°86, or practi- 
cally the same as in the previous experiments. The results of the 
experiments on normal tissues are given in the following table :— 
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Percentages of carbamide. 


No. of 
estimations. 


Minimum. | Maximum. Mean. 


How to explain the occurrence of so great an amount of carbamide 
in the body of these animals is a difficult matter; the most probable 
reason, however, appears to be sluggishness of the kidneys in 
excreting the carbamide which is formed. W. Dz. H. 


Colouring Matter of Purpura lapillus. By A. Lererime 
(Compt. rend., 111, 307—309).—The appearance of the colouring 
matter (Abstr., 1889, 1207) is accompanied by the development of a 
penetrating odour closely resembling that of allyl sulphide. Murex 
brandaris and M. trunculus develop a very similar odour. The smell 
is also perceived when the crystallised photogenic compounds (loc. cit.) 
are exposed to light, and it is, therefore, not due to putrefaction of 
the fascia. No allyl sulphide could be definitely isolated from 
6,009 fascie, but ether extracted a substance which contained sulphur, 
evolved ammonia when heated with alcoholic potash, and gave the 
cyanide reaction with ammonium sulphide and a ferric salt. Allyl 
sulphide is usually accompanied by the thiocyanate in the juices of 
plants, and probably this is also the case in the fascise of Purpura 
lapillus. Some evidence was also obtained of the presence of carb- 
amides or thiocarbamides in the water which had contained the 
fasciee, but this fact was not definitely established. C. H. B. 


Animal Melanins and Hemosiderin. By J. J. Ape (Chem. 
Centr., 1890, i, 1007—1008; from Arch. path. Anat., 120, 204—217). 
Besides egg-albumin and bilirubin, which are formed from the hemo- 
globin as the blood issues from the surrounding cartilage, dark-brown 
or black and colourless substances are formed, in which iron may be 
detected by means of ammonium sulphide and potassium ferrocyanide. 
The author concludes from this that the blue coloration observed on 
mixing blood with hydrochloric acid and potassium ferrocyanide is 
due to the presence of iron albumiuate. 

The composition of the black substances, the so-called pigments, is 
still unknown. The alkaline solutions of the animal carbohydrates 
give, with solutions of ferric salts, precipitates, from which the iron 
cannot be again separated, and the author, therefore, concludes that, 
because iron may be found present with the black pigments, it does 
not follow that it is contained in them. J. W. L. 


Physiological Action of Thallium Salts. By J. Buaxe (Compt. 
rend., 111, 57-—-59).—Thallous salts injected into the veins act only 
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on one nervous centre, namely, that controlling the pulmonary 
ganglions, whilst the thallic salts, under the same conditions, affect 
all the nervous centres. The author considers that this difference in 
behaviour, and the poisonous action of metallic salts generally, is 
connected with the vibratory movements of the metals as shown by 
the spectroscope. In thallous salts the metal is univalent, and its 
atoms have only one set of harmonic vibrations, whereas in thallic 
salts the metal is trivalent, and its atoms or molecules are the locus of 
several sets of harmonic vibrations. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Reducing Power of Micro-organisms. By L. pz Buasi and G. 
R. Travatl (Gazzetta, 20, 18—24).—The authors, in reply to some 
strictures of Leone’s (Gazzetta, 19, 504) on a former paper of theirs 
(Gazzetta, 19, 440), maintain that ammonia is the only ultimate 
product of the decomposition of albumin by the micro-organisms 
which they examined. They consider the action of the germs to be 
throughout reducing, nitrification being a purely chemical pheno- 
menon. 

To ascertain whether any oxidising germs exist in the atmosphere, 
the authors have repeated Leone’s experiments (Abstr., 1887, 615) : 
two flasks each containing a litre of spring water and 6 drops of 
nutritive gelatin, and two similar flasks containing only 1 drop of 
gelatin, were exposed to the air for 80 days. Nitrous acid was 
detected in the liquids on the second day, and increased in quantity 
up to the 18th day, when it commenced to diminish, and finally dis- 
appeared on the 22nd, or in one or two cases on the 3lst day. Traces 
of nitric acid were present in the water when taken; the amount 
gradually increased and diminished concurrently with the nitrous 
acid, only the original traces eventually remaining. Ammonia was 
found on the second or third day, increasing in quantity with the 
diminution of the nitric and nitrous acids; the amount ceased to 
vary after the 60th day. 

Determinations of the nitrogen in the gelatin taken, and in the 
ammonia finally obtained, gave almost exactly the same results, 
showing that the conversion of the nitrogen into ammonia is quanti- 
tative. S. B. A. A. 


Reduction of Nitrates by Micro-organisms. By T. Leong 
(Gazzetta, 20, 98—104).—The author has previously shown (Abstr., 
1887, 615) that the power of reducing nitrates is common to a great 
number of germs when placed in conditions favourable to their 
development; in a solution of nutritive gelatin, for instance, the 
nitrates are at first destroyed either directly or with the intermediate 
production of nitrites; when, however, the nutriment is exhausted, 
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nitrification of the ammoniacal compounds in the solution com- 
mences. 

The quantitative determinations now made by the author prove 
that the nitric acid in nitrates is reduced to nitrogen gas, and is not 
converted into ammonia as generally supposed; a definite amount of 
ammonia is always produced by the growth of the germs, but this is 
the same whether the menstruum contains nitrates or not, the only 
difference being that, in the former case, the total formation of 
ammonia is more speedily effected. The nitrogen in nitrates is not 
absorbed by the germs, but is quantitatively evolved from the solu- 
tions in the free state. 

The author has also observed that putrefaction is accelerated by 
the addition of a small quantity of a nitrate, but when more is added 
than is sufficient for the decomposition of the organic matter present, 
the excess is not acted on. It would, therefore, seem that nitrates 
are utilised by micro-organisms as sources from which they can draw 
a supply of oxygen for the decomposition of their organic nutri- 
ment more conveniently than from the atmosphere. 

S. B. A. A. 


Action of the Bacillus of Malignant Gidema on Carbo- 
hydrates. By R. Kerry and S. Franken (Monaish., 11, 268—271; 
compare this vol., p. 542).—The bacillus was cultivated in flasks 
containing grape sugar (150 grams), peptone (7°5 grams), Kem- 
merich’s meat extract (15 grams), and feebly ignited calcium 
carbonate (75 grams) in 3 litres of water; the air in the flasks was 
displaced by carbonic anhydride. 

The products obtained by adding oxalic acid and distilling were 
aleohol and butyric acid, whilst fermentation lactic acid and a little 
sarcolactic acid (from the meat extract) were left in the residue in 
the retort. 

Nencki and Sieber (this vol., p. 78) obtained only butyl alcohol 
during the fermentaticn of sugar, while the authors obtain only 
ethyl alcohol, a difference to be accounted for by the individual 
nature of the bacillus employed. A. G. B. 


The Formation of Hydrogen Sulphide during the Alcoholic 
Fermentation. By L. Sosreant and A. Sannino (Chem. Centr., 
1890, ii, 112; from Siaz. sperim. agric. ital., 4, 434—447).—The 
authors fermented a sugar solution with a pure yeast culture. 
Flowers of sulphur were added, and hydrogen sulphide (which has 
frequently been observed during the fermentation of such solutions) 
was formed. The presence of air retarded the formation of hydrogen 
sulphide, but assisted the formation of alcohol. Since the yeast used 
was from a pure culture, the possibility of other ferments, causing 
the formation of sulphur, is excluded. J. W. L. 


Production of Ethereal Salts by Fermentation. By G. 
JACQUEMIN (Compt. rend., 111, 56—57).—Two equal quantities of 
sterilised barley wort were inoculated with a liquid which contained 
the lactic ferment, Sacchuromyces, and the butyric vibrion, and one part 
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was allowed to ferment with free access of air, whilst the other was 
kept out of contact with air, although the gases produced could escape. 

In the first case, the lactic fermentation took place; in the second, 
the liquid contained only traces of lactic acid, but yielded a somewhat 
high proportion of ethyl butyrate and of ethyl alcohol and its higher 
homologues. When the air is excluded the butyric vibrion, which is 
anaérobic, flourishes, but the lactic ferment, which is aérobic, loses its 
activity. The butyric acid produced by the vibrion, and the alcohol 
produced by the Saccharomyces, react at the moment of their forma- 
tion, and yield ethyl butyrate. 

In a similar manner, if pure Saccharomyces ellipsoideus is added to 
barley wort undergoing active lactic fermentation, ethyl lactate is 
formed. C. H. B. 


Fat-decomposing Ferments in Plants. By W. Sicmunp 
(Monatsh., 11, 272—276).—It was found that when oily seeds were 
macerated and shaken with water, the emulsion which was obtained 
contained more free fatty acid after some hours than it did at first, 
and from this it was concluded that some fat-decomposing ferment 
must have been present. 

To isolate the ferment, the seeds (rape and castor-oil) were mace- 
rated with glycerol or water, and the extract precipitated with 
alcohol; the precipitate was washed with alcohol, dried at 30°, and 
tinely powdered; a weighed quantity (0°2—0°5 gram) of it was then 
shaken with water and a weighed quantity (6—lv grams) of an oil 
(rape-, olive-, and castor-oils), and the emulsion allowed to stand 
for 24 hours, after which time the free fatty acids were titrated 
with decinormal soda and turmeric. The acidity of the oil was 
determined before the experiment, and a blank determination made 
at the same time as the other. In this way it was found that free 
acid was always produced by the alcohol precipitate; the results 
are tabulated in the paper, and, as an example, it may be quoted 
that 0°20 gram of alcohol precipitate from summer rape seed, acting 
on 5 grams of colza oil, prodaced acid equivalent to 51 milligrams of 
oleic acid. 

As the alcohol precipitate might be pure albumin, and as albumin 
is known to more or less accelerate the decomposition of fats, experi- 
ments were performed, exactly as above, with pure egg albumin, but 
the amount of free acid found, after 24 hours, was very small. 

A. G. B. 

Fermentation and Composition of Cranberry Juice. By E. 
Maca and K. Porreie (Landw. Versuchs-Stat., 38, 69—78).—Cran- 
berry juice was allowed to ferment with yeast for nine days, either 
without further addition or with addition of grape must, and the 
alcohol determined. The results show that the juice will not ferment, 
and that this is caused by a substance present in the juice, and not 
in the skin, &c., of the berries. Similar results were obtained when 
a mixture of cranberry juice and must (equal vols.) was left to 
ferment; after 14 days, there was no sign of fermentation. With 
cranberry juice (1 part) and must (2 parts), fermentation began in 
Y days, and in 14 days 3°88 per cent. of alcohol was formed. Low 
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(J. pr. Chem. [2], 19, 312) showed that cranberries contain benzoic 
acid, and pointed out that this might be the reason that they do not 
decay for so long, and the author’s experiments confirm this view. 
Neither oxalic, succinic, tartaric, nor salicylic acid is present. 

The sp. gr. of cranberry juice from Bozen and from Hall varied 
between 1°V521 and 1°0661. 

The following numbers show the amounts of different constituents 
in grams per litre of juice of cranberries, examined in 1883, from 


(A) Bozen, and (B) Hall :— 


Total | 
Invert- | acid as | Benzoic| Tannic Nit Asl 
sugar. | malic acid. mee 
acid. 
A. Fresh berries— 
(a), 26th Sept. ..| 92°00 | 19°11 _ 2°24 | O°12 2°98 
(6), 6th Oct. ....| 79°20} 18°04] 0°862 — | O-ll -- 
Soft berries— 
(c), 13th Nov. ...| 118-00 19 -92 — — _ _ 
B. (d), healthy, fresh, 
and hard, 14th Nov.| 90°20} 18°84] 0°638 — 0°101 — 
(e), soft and dried up, 
L4th Nov. ... 0000 | 116°70 | 20°55 — — — — 


Juice from (d), examined later (21st March, 1889), contained: 
invert-sugar 73°80, total acid 22°33, volatile acid (as acetic acid) 3°25, 
alcohol 1°04, and ash 3°64 grams per litre. Juice from (e) contained, 
on 10th December, 1889, invert-sugar 41°10, acid 34°18, benzoic acid 
0°759, volatile acid 15°20, and alcohol 3°42 grams per litre. The ash 
of (a) contained phosphoric acid 3°11, and potash 47°64 per cent. 

Malic and citric acid may be present in considerable quantities. 

Classen found that the bitter substance present in cranberries was 
identical with arbutin (Jahresber. Agr. Chem., 1885, 362); in a subse- 
quent examination of American cranberries, he could not detect 
arbutin, but found a substance (oxycoccin) which gave similar re- 
actions to arbutin (Bied. Centr., 16, 70). 

The fruit and leaves of Arctostaphylos uva ursi do not contain 
benzoic acid. The arbutin which is present has no preservative 
action. Cranberry leaves contain no benzoic acid. N. H. J. M. 


Chemical Composition of Vegetable Cell-membrane. By 
E. Scuuuze (Ber., 23, 2579—2583).—The investigations of Steiger, 
Maxwell, Reiss, and the author have shown that many cell-walls 
contain not only a substance whicb is insoluble in dilute acids, and 
which, from its behaviour, is considered to be cellulose, but also 
certain carbohydrates which are quickly dissolved and decomposed 
by hot dilute acids, yielding galactose, mannose, and pentaglucoses. 

The author has examined the insoluble cellulose of varivus vege- 
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table products in order to determine whether it gives any other 
sugar than glucose on hydrolysis. The cellulose examined was 
obtained from skinned peas and lupine seeds, from coffee berries, 
wheat-bran, cocoa-nut, and the skins of lupine seeds; after removing 
the fat, albuminoids, &c., the residual cellulose was treated with 
strong sulphuric acid, as deseribed by Fleschig. The syrupy sugar 
prepared in this way, on oxidation with dilute nitric acid, gave 
saccharic acid in all cases, proving the presence of glucose; this 
result is in accordance with the view that cellulose is a polymerised 
anhydride of glucose. Further experiments proved that in some 
cases, at least, cellulose Coes not consist entirely of such an an- 
hydride of glucose; the pure cellulose obtained from the seed- 
skins of lupines is coloured an intense violet-red when it is boiled with 
phloroglucinol and hydrochloric acid, and when the coloured sub- 
stance is placed in a 50 per cent. solution of chloral, the latter also 
became coloured violet-red; cellulose from cotton-wool does not show 
this behaviour. 

The cellulose from the seed-skins of lupines gives considerable 
quantities of furfuraldel:yde on distillation with sulphuric acid, a fact 
which indicates the presence of a pentaglucose, but on hydrolysis 
with strong sulphuric acid, glucose is the only sugar that is produced. 

The cellulose from coffee berries does not consist entirely of a 
polymerised anhydride of glucose, as, on hydrolysis with strong sul- 
phuric acid, it yields a considerable quantity of mannose as well as 
glucose. Cocoa-nut cellulose seems to give the same two sugars under 
the same conditiuns, but the quantity of mannose produced is very 


small. F. S. K. 


Cholesterin in Plants. By E. Scuuuze (Zeit. physiol. Chem., 14, 
491—521).—The author, with J. Barbieri (Abstr., 1882, 1202), pre- 
viously stated that lupine seeds and etiolated lupine seedlings 
contain cholesterin; the cholesterin was isolated, and weighed in a 
crystalline condition; further, it was shown that the percentage and 
total amount of cholesterin was greater in the seedlings than in the 
seeds, and the conclusion was therefore drawn that cholesterin is not 
one of the substances used up in the dark during the process of 
germination. Burchard (Dissert., Rostock, 1889) has, however, 
challenged this assertion; for, experimenting with grass seeds, he 
found that the proportion of cholesterin in the seeds was greater than 
in the seedlings. He considers that in the experiments of Schulze 
and Barbieri the cholesterin was contaminated with impurities. The 
method by which he estimated cholesterin was the intensity of the 
colour reaction, described by Liebermann as the cholestol reaction ; 
this is a green, fluorescent colour produced by the addition of 
acetic anhydride and concentrated sulphuric acid to a solution of 
cholesterin. 

The present paper is largely polemical ; it points out that Burchard 
experimented with grass and linseed, and not with lupines; that any 
evidence of the presence of impurities in the cholesterin obtained by 
Schulze and Barbieri is not only wanting, but that the evidence is all 
the other way; that the colorimetric method adupted by Burchard is 
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rough and misleading, especially when used, as Burchard did use it, 
with impure extracts, that is, extraets containing fats and other sub- 
stances which give tints with the reagents employed ; that new experi- 
ments, details of which are given, confirm the older statements 
originally made; and lastly, that this is true not only for lapines, but 
also for the grasses and other plants used by Burchard. 


W. Dz. Hz 


Poison of Corn Cockle Seeds (Agrostemma githago, Githago 
segetum). By Leamann and Mori (Aun. Agronom., 16, 381—382). 
—Corn cockle seed bas been Jong recognised as poisonous. It con- 
tains, albuminoids, 14°46; fat, 7°09; starch, 47°87; saponin, 6°56; 
cellulose, 8°23; ash, 3°97; water, 11°50 = 99°68. The saponin is 
the poisoneus ingredient; apart from this, the seed is very nutritious. 
Fowls, pigeons, ducks, &c., die after eating these seeds; large doses 
are dangerous to cats, dogs, and pigs. Calves die after 18—20 hours 
when given 6—7 grams per kilo. of live weight; they recover after 
4 grams per kilo. 3 to 5 grams of the flour produced symptoms of 
poisoning in ithe authors. The poisonous property is destroyed by 
baking or grilling the seed or flour in a stove; an aromatic odour is 
given off, and in the heated substanee no saponin can be detected. 
One of the authors consumed 100 grams, the other 140 grams, of the 
cooked flour in 17 days, once as much as 35 grams in two days, 
without feeling the least ill effect. J. M. H. M. 


Combustibilicy of Tobacco. By A. Maver (Landw. Versuchs- 
Stat., 38, 127—139).—In order to observe the effect of different 
substances, organic and inorganic, on the combustibility of paper, 
ordinary filter paper was soaked in 0°5 per cent. solutions. Paper 
soaked in tannin, peptone, resin, oxalic acid, sugar, glycerol, starch, 
dextrin, olive oil, calcium nitrate, and potassium hydrogen phosphate, 
burnt with flame, and offered resistance in putting out the flame. 
When paper was treated with potassium and sodium chloride, carb- 
onate, and sulphate, potassium nitrate and citrate, sodium acetate 
and phosphate, and burnt, the flame was readily extinguished. On the 
other hand, the papers which burn well with a flame generally cease 
to glow within 10 seconds after the flame was put out, and those 
which burn badly (with a flame) will glow for over 100 seconds. 

Organic substances of the most different kinds are favourable to 
combustion with flame and diminish the power of glowing, whilst 
inorganic substances generally have the opposite effect. The salts 
which are most favourable for glowing are: alkaline nitrates, 
sulphates, and carbonates, alkaline organic salts, and potassium 
chloride. Sodium salts have less effect than potassiam salts, and 
calcium and magnesium salts much less still. 

Dark ashes, containing carbon, were produced with paper treated 
with sodium nitrate, sulphate, phosphate, and borate, and with 
potassium phosphate and ealcium chloride. Paper treated with 
potassium salts, magnesium sulphate, and sodium carbonate gave 
white ashes. With regard to the favourable effect sometimes 
produced by chlorides, it is suggested that this may be caused by a 
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reduction of the salt, and the decomposition of water by the chlorine 
with liberation of oxygen. The fact that chlorides are favourable 
rather than unfavourable for the glowing of paper is of importance, 
and it may be assumed that this also holds good with tobacco. The 
more ash constituents tobacco contains, and the more potash present 
in the ash, and the less potash combined with fixed acids, the better 
the tobacco will burn. On the other hand, tobacco will bura badly 
when much phosphoric acid and lime are present; and the presence 
of much calcium chloride and sulphate is also unfavourable. The 
following table shows the percentage of some constituents in tobacco, 
of different qualities, from Sumatra :— 


Chlorine. | Potash. 1: E00, Ach. | Nitrogen. 


Good . 1°5 5°9 4:9 20°5 2°7 
Sufficiently | good ight 

ash).. ‘ 0°5 5-8 6°8 20 8 3°2 

Sufficiently ‘good . eres 0°7 6°6 5°5 22 °5 2°0 
» (grey 

a 1°2 7°9 4°1 17°7 3°3 

BPE 6.0 65 6660 9040660000 3°3 4°6 0°5 18°5 2°6 


The amount of free alkali is a better measure of combustibility 
than the amount of chlorine. 

Tobacco which burns badly can be readily made to burn well by 
keeping for 24 hours in 0°5 per cent. potassium acetate or nitrate, and 
then drying. In this way soluble organic matter and the soluble 
chlorides are extracted, whilst the salts favourable to glowing are 
taken up. By using 0°5 per cent. solution of calcium acetate, the 
most incombustible tobacco, which can otherwise only be used for 
snuff, can be made to burn well and yield « quite white ash. 


N. H. J. M. 


Exhaustion of Cultivated but Unmanured Soils: Drainage 
Waters. By P. P. Denfrain (Compt. rend., 111, 253—259).—Com- 
parison of the volume of the drainage water with the volume of the 
rain, and analysis of the former, show that the sterility of unmanured 
soil (this vol., p. 406) cannot be attributed to any alteration in its 
power of retaining moisture, or in its capacity te furnish nitrates. 

In order to avoid the great loss of nitrates in the drainage water 
which takes place in the late summer and autumn, the author 
suggests planting colza, rape, or sume other rapidly growing crop, 
which, at the end of autumn or in the spring, is worked into the soil, 
and not only returns to it the nitrogen which would otherwise have 
been lost, but also furnishes a very beneficial organic manure. 


C. H. B. 


Composition of Straw. By A. Hészrt (Ann. Agronom., 16, 
358—371).—-The author quotes the following analysis, made after 
methods long in use, to show the indeterminate state of our know- 
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ledge of the actual composition of straw :—Water, 14°05; ash, 6°98 ; 
nitrogenous substances, 3°12; crude fatty matters (ether extract), 
0°99; sugars, 0°27; pectic substances, 0°70; crude cellulose, 31°40; 
starch and similar substances, 17°36; undetermined substances, 
25°13—100:00. The weakness lies in the last two items. ‘ Starch, &c.,” 
is usually calculated from the quantity of reducing sugar produced 
by heating with an acid. The sugar produced in this way is a very 
indefinite quantity, varying with the treatment adopted; it may be, 
and is, produced from many substances other than starch; and, more- 
over, starch canuot be detected by the microscrope in the tissues of 
straw. Guided by Wheeler and Tollens’ recent discovery of wood- 
gum, a substance which yields a special sugar, xylose, on hydrolysis 
with acids, the author has applied their process to straw, and has suc- 
ceeded in extracting the same or a similar substance, namely, straw- 
gum, also yielding xylose on hydrolysis. The gum is obtained by 
extracting the straw tor 48 hours with 5 per cent. soda in the cold, 
precipitating with alcohol, treating the precipitate with hydrochloric 
acid, repeatedly washing with alcohol, and drying. 

The xylose produced from this gum by the action of dilute acids 
has the formula C;HO;, melts at 153—154° (the xylose of Wheeler 
and Tollens melts at 144—145°), is very soluble in water, soluble 
also in aleohol, reduces Fehling’s solution, crystallises in prismatic 
needles, has a rotatory power of +18°63°, and a molecular weight of 
146, determined by Raoult’s cryoscopic method. On treating this 
sugar with phenylhydrazine hydrochloride and sodium acetate, 
crystalline needles are formed melting at 152—155°, very soluble in 
alcohol, less soluble in acetone, slightly soluble in water, characters 
identical with those of the xylosazone of Wheeler and Tollens formed 
in a similar manner. In accordance with this discovery of straw- 
gum, the author finds that, on distillation with diluted sulphuric 
acid, straw yields furfuraldehyde identified by conversion into furfur- 
amide. Wheat straw and oat straw both yield these products. 

As regards the “ undetermined substances,” Muntz has concluded 
that amongst them must be a substance richer in carbon than the 
carbohydrates; this substance is, according to Deherain, the vasculose 
studied by Frémy. If from the total carbon, hydrogen, oxygen, and 
nitrogen found in straw are deducted the quantities of these elements 
contained in the known constituents, the residue has the percentage 
composition C 50°13, H 6°19, O 43°08. The constituent yielded by 
straw to the action of alkalis, and precipitable by hydrochloric acid, 
has for every 50°13 C, 4°86 of hydrogen, and 31°58 of oxygen = 
86°87. Supposing the difference between 100 and 86°87, namely, 
13°13, to consist of water (1-46 H + 11°67 O), and adding this to the 
previous figures, we get C 50°13, H 632, O 43°55 = 100°00, agreeing 
almost exactly with those of the undetermined straw residue, which, 
therefore, is concluded to consist of hydrated vasculose. The author 
has devised the following method of analysis to take account of the 
vasculose and straw-gum. After determining by old methods the 
moisture, ash, nitrogenous substances, and substances soluble in water 
and in ether, 2 grams of the straw exhausted by ether and by water 
are placed in a tube, 70 to 80 c.c. of 10 per cent. sodium hydrate 
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solution is added, the tube sealed before the blowpipe, and heated in a 

raffin- or oil-bath at 120° for three hours. During this treatment, 
the cellulose remains intact, the gum and vasculose dissolve. After 
cooling, the tube is opened, and its contents diluted to 15V—200 c.c., 
filtered, the cellulose washed until free from alkali, dried at 110°, 
weighed, calcined, and the ash deducted. The filtrate is neutralised 
exactly by hydrochloric acid (turning from brown to light-yellow at 
the moment of neutralisation), evaporated to dryness on a water- 
bath. together with any precipitate which forms, and the residue 
treated with distilled water. The vasculose, which has been rendered 
insoluble by the drying, is left as a dense, granular residue, which is 
filtered, washed, dried at 110°, weighed, calcined, and the ash deducted. 
The straw-gum remains in the filtrate, to which, after concentration, 
5 per cent. of hydrochloric acid is added, and the liquid heated 
in a closed vessel at 108° for two hours, or on a water-bath for five 
hours. The sugar in the filtered liquid is estimated by Fehling’s 
solution, 10 c.c. of which = 454 milligrams of xylose = 43 milligrams 
of invert sugar. As the composition of the pure gum is unknown, it 
is reckoned as xylose in the analysis, and as xylose is a product of 
hydrolysis, the total obtained in this way is often a little over 100. 
The following analyses were made by this method :— 


Wheat straw. Oat straw. 
8:05 
Nitrogenous sub- 
stances ....... 2°42 (N = 0°388 p.c.) 3°57 (N = 0571 p.c.) 
Ether extract.... 1:18 2°98 
Water extract, less 
ash (sugars, gum, 
tannin) ...... 337 5°70 
Cellulose........ 33°60 27°15 
Vasculose 24:00 14°20 
Straw-gum, reck- 
oned as xylose... 19°71 27°70 
9°85 


99°20 


Analytical Chemistry. 


New Method of Colour Analysis by Means of the Tinto- 
meter. By J. W. Lovisonp (J. Soc. Chem. Ind., 9, 10—15).—The 
instrument and method referred to in the paper is a new means of 
impartially judging the various colours, for recording the factors of 
colour which combine to form any given colour; and a system for 
registering the same, even in the most complicated combinations, and 
the most delicate shades, as well as in the deepest tints, which exist 
in nature. The instrument consists of two tubes, side by side, 
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divided by a central partition terminating at the centre of the eye- 
piece in a knife edge, which, being inside the range of vision, is not 
noticed, so that light entering the openings at “the opposite end, 
passes in equal quantities up each tube to the eye of the observer, 
giving a clear view of any opaque substances waich may be placed 
vutside or of transparent substances inside the tubes. The sides and 
central partition are grooved, in order to hide the edges of the mea- 
suring glasses, and of “the gauged vessels for containing the liquids. 
Stops. are placed at convenient distances to cat off light reflected 
from the sides, and the size and shape of the apertures * introducing 
the light can be altered by means of diaphragms to suit small or 
irregularly shaped samples. The standard scale in connection with 
the apparatus consists of sets of coloured glass slips, all the glasses 
of each set being of the same colour, but each glass differing in 
depth of colour, the difference being in degrees of equal value 
throughout the scale. In all comparisons of a single colour, the 
starting point has been taken as a pure white. The standard used as 
a background for the glasses is pure calcium sulphate for small 
surfaces, and for large surfaces, as‘ for the reflectors, the smooth side 
of Chance’s opal glass. The new method is founded on the fact that 
neutral grey under certain conditions is always made by a combina- 
tion of 1 red, 1'2 yellow, and 2°4 blue in the original scales, and these 
proportions hold good at all depths. Then, by assaming these com- 
bining values of red, yellow, and blue to be units of their respective 
colours, a simple relationship of equality between these three primary 
colours is established, at least so far as the production of neutral 
grey is concerned. Having established this eommon equivalent as a 
unit of colour in reference to neutral grey, by removing the yellow 
equivalent a normal purple is left, by removing the blue a normal 
orange, and by removing the red a normal green, each being made 
up of equivalents of the two remaining primaries. If binary colour 
is taken to be the sum of any two colours composing it, then any 
departure from the normal towards either primary can be accu- 
rately measured and described. When a colour is composed of the 
three primaries, the units of neutral grey may be deducted as such, 
and the balance looked on as free colour. It also follows that by 
constant addition of neutral grey tints, a scale of equal degrees 
ranging from white to black may be established, and made available 
for measuring the penetrating power of light. The propertion of 
primary colours for the neutral grey standard the author has been 
dealing with is the result of observations taken in the: open air, 
under a dull grey sky with light as nearly perpendicular as possible 
reflected from Chance’s opal glass, and is the average of 324 observa- 
tions made by nine persons. It was also found that all kinds of 
ordinary dayhght between the first approach of twilight and direct 
rays from the sun are available for ordinary work, so that variations 
in the colour of daylight within wide limits do not alter the readings 
where the same light is used for both sides. D. B. 


Oxidation of the Sulphur in Carbon Compounds. By Ber- 
THELOT, ANDRE, and Maricxon (Compt. rend., 111, 6—9).—The sub- 
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stance is burnt, in presence of water (10 to 15 ¢.c.), in a calorimetric 
bomb containing oxygen under a pressure of 25 atmos. All the 
sulphur is converted into sulphuric acid, and it is only in the case of 
compounds containing very little hydrogen that any sulphurous acid 
is found in the bomb. In order to ensure complete combustion, sub- 
stances of this character are mixed with a known weight of pure 
camphor. : 

The following determinations of sulphur were obtained by this 
method: egg albumin, 1°65, 1°59, and 1°59 per cent.; gluten, 0-90; 
wheat fibrin, 0°97; vitellin, 1:26; fibrin from calf’s blood, 1:17; 
purified wool, 3°71 and 3°59. As examples of the applicability of 
the process to compounds rich in sulphur, the following results are 
given: thiophen, 38°06 and 38°07 (calc., 38°09) ; taurine, 25°4 and 
25°3 (cale., 25°6) ; carbon bisulphide, 84°05 (calc., 84°2). 

C. H. B, 


Wiborgh’s Method for the Estimation of Sulphur in Iron 
and Steel. By J. B. Conen (J. Soc. Chem. Ind., 9, 16).—The 
apparatus consists of a wide-necked flask, holding from 250 to 300 e.c., 
to which is fitted a double-bored cork. Through one hole, a tap 
funnel is passed which terminates just below the cork, and through 
the other a cylindrical glass tube about 21 em. long, open at both ends ; 
the upper end of the latter is about 6 cm. in diameter, aud the lower 
end is drawn out so as to pass through the hole in the cork. The 
amount of sulphur is determined by the depth of the yellow stain pro- 
duced by hydrogen sulphide on the surface of a piece of calico pre- 
viously soaked in a 5 per cent. solution of cadmium acetate and dried, 
the calico being stretched across the wide open end of the glass tube. 
The flask is first half-filled with water, and boiled on a sand-bath to 
expel air, the iron or steel (0°1 to 0°8 gram, according to the amount 
of sulphur) is quiekly introduced, and the water again boiled for a 
few minutes, dilute sulphuric acid (1 in 5) is added gradually from 
the tap funnel, without interrupting the heating, until the iron is 
dissolved. Hydrogen sulphide is evolved, and this stains the calico. 
When the iron is completely dissolved, the boiling is continued for 
about 10 minutes, after which the calico is removed, well rinsed, and 
dried. The stain is then compared with a set of standards mounted 
on white cardboard, and kept for comparison. The weight of sulphur 
is determined by the following formula:—If w is the weight of the 
standard corresponding with the standard shade containing s of 
sulphur, and w, the weight of the sample taken, then the weight of 

; : ws 
sulphur s, in the sample is s, = Dv. B. 


Determination of Sulphur in Iron and Steel. By L. Arcusurr 
(J. Soc. Chem. Ind., 9, 25—27).—5 grams of steel or iron is added to 
a previously heated mixture of 40 ¢.c. hydrochloric acid (1:10) and 
20 c.c. nitric acid (1°42) contained in a large, lipped beaker; when 
the effervescenee has ceased, a few crystals of potassium chlorate are 
added, and the soiution is evaporated to complete dryness, and 
heated on the hot plate for at least half an hour, turning the beaker 
round occasionatly so as to dry every part equally, When cold, 
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the residue is heated with 20 c.c. more hydrochloric acid and again 
thoroughly dried ; 40 c.c. of hydrochloric acid are then added and 
heated until a clear solution is obtained. The liquid is now cautiously 
evaporated until a skin begins to form, when the beaker is removed 
from the plate, 5 c.c. of hydrochloric acid is added, and boiling hot 
water is blown in from a wash-bottle until the solution is about 
double in volume. It is then at once poured on to a 10-cm. filter, 
which it just about fills, the beaker is rinsed two or three times 
with a very little more hot water, and the filter is covered up and 
allowed to drain. It is now washed, say twice, with cold water, and 
removed to another glass, where the rest of the silica remaining in the 
beaker is rinsed on to it and washed for the silicon estimation. The 
dark-coloured filtrate containing the sulphur as sulphuric acid, which 
should be less than 70 c.c. in bulk, is treated with 5 c.c. of a 10 per 
cent. solution of barium chloride, and left over night in the cold, or 
it is heated and filtered as soon as the precivitate has completely 
subsided. The solution is filtered, with or without suction, through 
a paner which has been previously washed with hydrochloric acid 
(which greatly hastens filtration) and the precipitate washed with 
cold water, dried, ignited, and weighed. From the weight is de- 
ducted that of the barium sulphate obtained in a blank experiment 
with the same quantities of hydrochloric and nitric acids. The pre- 
cipitate is seldom, if ever, contaminated with iron, although the ash 
of the paper is generally pink. If there is any excess of iron present, 
it is easily estimated by heating the precipitate with hydrochloric 
acid, diluting, and making a colour titration with potassium thio- 
cyanate. Some experiments were made for the purpose of comparing 
the results obtained by this method with those yielded by the evolu- 
tion process, and it was found that whether the iron or steel is 
oxidised directly with aqua regia, or whether the sulphur is evolved 
as hydrogen sulphide, practically the same results are obtained ; 
this supports the conclusion that a concentrated solution of ferric 
chloride, whether nearly neutral or strongly acid, has no appreciable 
solvent action on barium sulphate in the presence of barium chloride. 


D. B. 


Rapid Gravimetric Determination of Sulphur in Iron and 
Steel. By ©. Reinuarvr (Chem. Centr., 1890, ii, 79—8V).—The 
author recommends the use of the following method as being much 
more rapid for the determination of sulphur in iron and steel than 
those usaally employed. 

The apparatus consists of the following parts: a modified Kipp’s 
hydrogen generator, A, a Drechsel’s washing flask, B, an Erlenmeyer 
flask, C, an absorption flask, D, and a flask, E, used to test the gas as 
it issues for any traces of hydrogen sulphide which may have escaped 
absorption in D. The Kipp’s generator has a three-way cock, b, to 
which is attached the tube /, by means of which the acid may be 
siphoned off when too far neutralised to be of further use. The 
Erlenmeyer flask has an acid-funnel, #. 

The reagents required are: (1) soda containing a certain amount 
of sulphate, 500 grams of pure sodium hydroxide purified by alcohol, 
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is dissolved in 2,000 c.c. of water, and after standing for several days, 
the clear solution is siphoned off into a well closed flask, carrying 
through its stopper a 100-c.c. pipette which reaches nearly to the 
bottom. Sulphuric acid (1 : 4) is added until 100 c.c. of the mixture 


contains sulphate equal to about 0°1000 gram of barium sulphate; 
(2) alkaline arsenious acid solution 10 grams is dissolved in 25 c.c. 
of ammonia (10 per cent.), and 175 c.c. of water by the aid of a gentle 
heat; (3) potassiam permanganate, 6 grams in 1000 c.c. of water, 
used in B to purify the hydrogen. Before making a determination 
of the sulphur in iron, the exact amount of the sulphuric acid which 
100 c.c. of the soda solution contains is determined in the same 
manner as the actual determination of the sulphur in the iron is 
carried out. 

Of pig iron, 5 grams with 60 c.c. of hydrochloric acid, of cast iron 
or wrought iron, 10 grams with 100 c.c. of hydrochloric acid, is em- 
ployed. The iron is placed in the flask C with 10 c.c. of water. 
The acid is put into the funnel above. 100 c.c. of the soda solution 
is put into the absorption flask D. Acid is now run in carefully from 
the funnel, and a slow current of hydrogen is passed through the 
apparatus from the generator A. After all the acid has been run 
into C, the liquid is brought to boiling. The hydrogen sulphide 
evolved from the iron is thus carried over into D, being there 
absorbed by the soda. At the conclusion of the reaction, this is trans- 
ferred to a 500 c.c. flask, the sulphide oxidised with 20 c.c. of bro- 
mine-water, and after rendering acid with hydrochloric acid 
(sp. gr. = 119), it is heated to boiling, precipitated with 10 c.c. of 
barium chloride solution, the excess of bromine reduced with 
arsenious acid, allowed to remain for two hours, and the barium 
sulphate and the precipitate collected, washed, dried, and weighed. 

The author recommends the employment of soda containing sul- 
phate, because of the difficulty frequently experienced in filtering 
small quantities of barium sulphate perfectly. J. W. L. 
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Comparison of the Methods in Use for Estimating Organic 
Nitrogen. By R. W. Oppy and J. B. Conen (J. Soc. Chem. Ind., 9, 
17).—The methods compared were those of Kjeldahl, Wanklyn, and 
Dumas. Colourless isinglass was selected as a typical albuminoid 
substance. The analysis by Dumas’ method gave the following per- 
centages of nitrogen :—15'28, 15°29, 15°93, 15°22, and 15°74. As this 
method always gives too high a result, due to the difficulty of com- 
pletely expelling all air from the tube, 15°2 per cent. may be taken 
as a close approximation to the truth. A portion of the same 
sample of isinglass was dissolved in water, and the amount of albu- 
minoid ammonia determined exactly as described by Wanklyn in his 
book on water analysis. The authors found 12°75 per cent. of 
atrnamonia; Wanklyn gives 12°7 per cent. equivalent to 10°5 per cent. 
of nitrogen. As might have been anticipated, the percentage is much 
too low. Kjeldahl’s process gave the following results: (1) With 
pure sulphuric acid, 13°50, 13°50, and 13°59 per cent. of nitrogen ; 

2) with a sample of commercial sulphuric acid, 14°12, 14°25, and 
14°14; and (3) with another sample of commercial sulphuric acid, 
15°8 and 15°2. Taking 13°5 per cent. as nearest to the truth, the 
result is very much too low in comparison with Dumas’ process, 
which has stood the test of time. Although the majority of authors 
have obtained satisfactory results by Kjeldahl’s process, and it is 
undoubtedly to be recommended in the case of the more readily de- 
composed o: ganic compounds, as shown by the authors in the case of 
acetanilide, they are of opinion that in the case of the less easily 
decomposed compounds, the results have a tendency to be much too 
low. D. B. 


Kjeldahl’s Method for the Estimation of Nitric and Total 
Nitrogen. By O. Forster (Landw. Versuchs-Stat., 38, 165—194; 
compare Abstr., 1889, 547 and 746).— Estimation of Nitric Nitrogen.— 
A weighed amount of a solution of potassium nitrate of known strength 
was evaporated to dryness in the flask used for the decomposition ; in 
some cases the salt was weighed. When phenolsulphonic acid is used 
alone, the results are low, especially when an excess of phenol is em- 
ployed. Very good results were obtained with phenolsulphonic acid 
and zine-dust, but it was found that the addition of platinic chloride 
is not only unnecessary, but may readily give rise to a loss of 
nitrogen. The employment of zinc-dust requires great care owing to 
the violence of the reaction, and it is necessary to cool the flask 
(Marcker and Kiihn, Landw. Versuchs-Stat., 35, 445). It was found 
preferable to use sodium thiosulphate. The potassium nitrate is 
treated with sulphuric acid containing 6 per cent. of phenol and 
shaken until the nitre is dissolved. The amount of acid used is 30 c.c. 
for 1 gram of the salt. When the solution is complete, pure crystal- 
lised sodium thiosulphate (3—5 grams) is added, and after the 
reaction is over, mercury (0°5 gram) and sulphurie acid (20 c.c. for 
1 gram of substance) are added. The addition of phosphoric an- 
hydride and of potassium permanganate is unnecessary. The decom- 
position is effected in an egg-shaped flask of 150—2U0 c.c. capacity, 
with a neck about 18cm.long. The author considers the open receiver 
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usually employed for absorbing the ammonia to be unsafe, and re- 
commends a wide (J-tube of 500—600'c.c. capacity with bulbs. The 
reagents employed were examined for nitric acid, but were found not to 
contain sufficient to affect the results. It is not advisable to purify the 
sulphuric acid as recommended by Meldola and Moritz (J. Soc. Chem. 
/nd., 7, 63), as the excess of nitrous acid cannot be entirely got rid of, 
and may give rise to a loss of nitrogen. 

Experiments in which sulphosalicylic acid and sodium thiosulphate 
were used show that sulphosalicylic acid is preferable to phenol- 
sulphonic acid (Scovell, Abstr., 1889, 308), one advantage being that 
the results are not affected by the presence of chlorine, which is of 
importance in the analysis of Chili saltpetre. The low results ob- 
tained when phenolsulphonic acid is used in presence of chlorides is 
attributed to the formation, and volatilisation, of chloropicrin ; but 
this difficulty may be overcome by adding 10 c.c. of a 0°6 per cent. 
solution of silver sulphate to the nitrate solution before evaporating 
to dryness. 

Estimation of Total Nitrogen —Known amounts of potassium nitrate 
were added to various organic substances, such as starch, paper, oxalic 
acid, &c., and the nitrogen determined, using phenolsulphonic acid 
and sodium thiosulphate. The results were all very satisfactory with 
the exception of those obtained when olive oil was used, which were 
too low, 

A very good indicator for use in nitrogen estimations can be made 
by extracting commercial litmus (80 parts) with 20 per cent. 
alcohol (1000 parts), and adding malachite-green. Most indicators 
are influenced by carbonic anhydride and by ammonium salts. Phenol- 
phthalein cannot be used. N. H. J. M. 


Quantitative Estimation of Nitric Acid by Electrolysis. 
By G. Vorrmann (Ber., 23, 2798—2801).—A solution of the nitrate 
is placed in a platinum dish, together with crystallised cupric sul- 
phate and dilute sulphuric acid, a feeble current of electricity is 
passed through the liquid until all the copper is.deposited, and the solu- 
tion is concentrated and distilled with excess of sodium hydroxide, 
the ammonia which is evolved being collected and determined in the 
usual manner. In thecase of potassium nitrate, at least half its weight 
of crystallised copper sulphate should be employed; if less be taken, 
the current must be proportionately reduced. A salt of platinum 
or of mercury may be substituted for the cupric salt, or the positive 
electrode may be covered with copper. If relatively large quantities of 
nitrate are present, the direction of the current should be changed when 
all the copper has been deposited on the negative electrode; in these 
circumstances, a known quantity of sulphuric acid is added, and the 
excess remaining after the completion of the operation is titrated 
with one-fifth normal ammonia. The experiments were made in all 
cases with potassium nitrate, and the results obtained agree closely 
with the theory. J. B. T. 


Estimation of Carbon in Organic Substances by a Wet 
Method. By J. Messincer (Ber., 23, 2756—276U ; compare Abstr., 
5f2 
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1889, 80).—The substance is weighed in a small tube and placed in a 
flask of some 200 c.c. capacity containing 6—8 grams of chromic acid, 
so as not to touch the latter. The flask is fitted with a tap funnel, 
and is connected with a condenser inclined upwards. This is con- 
nected with a small combustion tube some 15 em. long, drawn out at 
both ends, and containing copper oxide and lead chromate. This is 
joined to a drying apparatus containing both sulphuric acid and phos- 
phoric anhydride, which is connected consecutively with a weighed 
potash-bulb apparatus, the ground tube of which is filled with soda- 
lime, with a weighed (J-tube which-contains the same substances, and 
lastly with an unweighed calcium chloride tube. A slow stream of 
air freed from carbonic anhydride is drawn through the apparatus, 
50 ec:c. of concentrated sulphuric acid is ran on to the chromic an- 
hydride, and the flask gently warmed uatil the anhydride dissolves. 
The decomposition of the substance then commences, and the flame 
is removed, but is replaced after 20 minutes, and the operation then 
continued for two hours. The gain in weight of the potash bulbs 
and soda-lime tube corresponds with the weight of carbonic ar- 
hydride derived from the combustion of the carbon in the substance 
examined. Good results were obtained with substances of varied 
chemical character. The small combustion tube must not be omitted, 
or the carbon will, in some cases, come out too low. C. F. B. 


Method for Determining Alkalis in Presence of Sulphites. 
By J. Grant and J. B. Conen (J. Soc. Chem. Ind., 9, 19—20).—A 
measured volume of hydrogen peroxide is run into a beaker, together 
with three or four drops of methyl-orange. As hydrogen peroxide is 
always slightly acid, a small quantity of a very dilute solution of 
sodium hydroxide (1: 100) is added by means of a 1 c.c. pipette 
until the neutral point is reached. The requisite quantity of alkaline 
sulphite solution is next added, and boiled up at once, but gently. 
During the latter part of the boiling, the methyl-orange is bleached. 
The solution is cooled, a few more drops of methyl orange added, and 
the solution titrated with normal hydrochloric acid. From a series 
of experiments, the authors conclude (1) that the quantity of ordinary 
10 per cent. hydrogen peroxide required depends on the percentage 
of sulphide present in the alkaline solution. The “ caustic salts” of 
commerce contain about 50 per cent. of sulphite, hence it is sufficient 
to take LO c.c. of commercial hydrogen peroxide for every 0'1 gram of 
the “ salts” solution, although this gives twice the theoretical quantity 
of oxygen required to oxidise the sulphite to sulphate. For salts con- 
taining above 50 per cent. of sulphite, it is better to take double the 
volume of hydrogen peroxide. (2.) It is unnecessary to leave the 
mixture of alkaline sulpbite solution and hydrogen peroxide for half 
an hour before boiling up, seeing that the increase in quantity of 
acid required for neutralisation is almost inappreciable. D. B. 


Gas-Volumetric Analyses of Potassium Permanganate, 
Bleaching Powder, and Manganese Dioxide. By G. Lunes 
(J. Soc. Chem. Ind., 9, 21— 24).—The author, in this paper, only treats 
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of those of the numerous uses of the nitrometer in which hydrogen 
peroxide is employed as the principal reagent, and although the 
methods he refers to have been previously mentioned, the paper in 
question gives such data as amount to a conclusive proof of the cor- 
rectness of the results to be obtained by this analytical method. 

1. Stundardising Potassium Permanganate with Hydrogen Peroxide 
in the Nitrometer—tIn this case it is necessary to work. with acid 
solutions containing a large excess of sulphuric acid. The per- 
manganate employed was made from pure crystals, and was as nearly 
as possible semi-normal, namely, 1 c.c. = 0004 gram of oxygen. It 
was standardised with iron wire; with crystallised oxalic acid, puri- 
fied according to Winkler’s process, and dried to constant weight 
in a- Victor Meyer’s air-bath at 56°; and with ordinary commercial 
hydrogen peroxide. The results were as follows :— 


With iron wire ........ 1 c.c. = 0°003999 gram oxygen. 
With oxalic acid........ 1 c.c. = 0°003997 ,, m 
With hydrogen peroxide. 1c.c. = 0:004002__,, - 


For 10 c.c. of permanganate, 30 c.c. of dilute sulphuric acid (1: 5) and 
10 c.c. of hydrogen peroxide should be used. The above numbers 
show that the standardising with hydrogen peroxide in the nitro- 
meter is one of the most accurate methods, having the great 
advantage that it is carried out within an extremely short time 
without requiring a standard substance of accurately known com- 
position. 

2. Estimation of Bleaching Powder or Bleach Liquor by means of 
Hydrogen Peroxide in the Nitrometer—The reaction which takes place 
is as follows :—CaOCl, + H,O, = CaCl, + H,O + O,. It is not 
necessary to know the exact composition of the reagent, but, as it is 
desirable not to employ too large an excess, it is best to make a 
rough preliminary test by titrating the hydrogen peroxide with an 
excess of bleach soiution. For analysis, the reagent should be 
diluted before use, so as not to give out more than 7 c.c. of oxygen per 
c.c., and it must be made distinctly alkaline with sodium hydroxide 
up to the point at which a flocculent precipitate appears. The 
reading should be effected quickly, say, five minutes alter mixing the 
liquids, otherwise the results will be too high owing to the gradual 
evolution of more oxygen from the alkaline liquid. In order to find 
the percentage of available chlorine by. weight, it is necessary to 
remember that every c.c. of gas evolved, reduced to 0° and 760 mm., 
represents 0°003167 g:am. of chlorine. In practice it is best to 
dissolve 7-917 grams of bleach in 250 c.c. of water, and use 10 c.c. of 
the solution for each test, when every c.c. of oxygen evolved will 
directly indicate 1 per cent. of available chlorine: This involves the 
use of a 50 c.c. nitrometer. It is shown that the estimations are just 
as accurate when water is employed in the nitrometer as when using 
mercury. From the results of a large series of comparative tests, the 
author infers that the nitrometric methed yields quite as concordant 
results in the testing cf bleach as Penot’s method, although by the 
former process there is about 02 per cent. more chlorine found, and 
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this amount might be deducted as a constant from the nitrometric 
results to bring them into.entire concordance with those obtained by 
-Penot’s method. 

3. Analysis of Manganese Ore er Weldon Mud by means of the Nitro- 
meter.—In this case the reaction must take place in an acid solution. 
The finely-powdered ore is put into the outside space of the flask, 
and first treated with dilute sulphuric acid in order to decompose any 
carbonates present. The hydrogen peroxide is then introduced into 
the inner tube, the flask attached to the nitrometer, and the contents 
shaken up until the colour of the residue indicates the end of the 
decomposition. With Weldon mud the change is instantaneous. The 
reaction is illustrated by the equation MnO, + H,0, + SOQ,H, = 
MnSO, + 2H,O + O,. Every c.c. of gas evolved corresponds with 
0003897 gram MnO,. Results are quoted showing that this method 
gives as accurate results as the ordinary iron sulphate process; and 
although for commercial purposes the latter will doubtlessly retain 
its supremacy, the nitrometric process offers the great advantage of a 
saving of time as well as dispensing with all standard solutions. 


D. B. 


Volumetric Estimation of Manganese. By G. Vorrmann (Ber., 
23, 2801—2803).—The manganous salt, together with 2—3 parts of 
potassium alum, is dissolved in water and treated with excess of one- 
tenth normal iodine solution and pure sodium hydroxide; after 
warming for 5—10 minutes on the water-bath, the solution is cooled, 
diluted to a known volume, an aliquot part tiltered, aciditied, and the 


excess of iodine titrated with sodium thiosulphate solution. 

Ferric sulphate may be employed in place of the aluminium salt ; 
with the manganese alone, the results obtained are considerably too 
low. Petassium manganous sulphate was used for the determina- 


tions, and the results obtained agree closely with the theory. 
. J. B. T. 


Estimation of Cobalt and Nickel. By J. Hops (J. Soc. Chem. 
Ind., 9, 375—377).—The process consists of two operations :—(1) 
separation and determination of the cobalt by the “ phosphate ” 
method; (2) determination of the nickel by electrolysis. The 
phosphate method was originally devised by Dirvell (Abstr., 1880, 287), 
but it was not until modified by Clark (Abstr., 1884, 498) that its 
value as a means of separation was appreciated. The cobalt having 
been separated and weighed as pyrophosphate, the nickel is deter- 
mined in the clear blue filtrate contained in a tall form of beaker, 
and measuring about 200 c.c., in the following manner :—10 c.c. of 
strong aqueous ammonia is added, and the solution, after heating to 
about 70°, is immediately ready for electrolysis. For this purpose a 
battery of two 14-pint size Bunsen cells is found to give the requisite 
strength of current, and is capable of depositing about 0°15 to 
0°20 gram of nickel per hour. The electrodes consist of a sheet of 
platinum, shaped in the form of a cone, to the side of which a piece of 
thick platinum wire is rivetted, and a spiral formed of the same kind 
of wire, terminating in a straight piece. The spiral is then inserted 
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in the solution, the cone is also suspended to cover, without touching, 
the spiral, taking care to have it wholly immersed in the solution. 
The battery is now connected, the cone with the zinc pole, and the 
spiral with the carbon pole, and the beaker covered with two halves 
of a watch-glass. The complete deposition of the nickel may be 
ascertained by drawing off a small quantity of the solution, which 
should not give the slightest coloration on addition of a drop of 
colourless ammonium sulphide. As soon as this is the case, the cone 
is removed, thoroughly washed in distilled water, then in alcohol, 
dried in a water-bath, and weighed. The weight of the cone having 
been previously noted, the increase found represents the weight of 
metallic nickel. D. B. 


Analysis of Ferro-Aluminium and Aluminium Steel. By A. 
ZieGLER (Dingl. polyt. J., 2'75, 526—528).—The analysis of ferro- 
aluminium may be effected by means of the process given by the 
author for ferro-chromium. Ferro-aluminium is composed of iron, 
aluminium, manganese, silicon, and carbon, and resembles ferro- 
tungsten in appearance. For analysis, 0°5 to 1 gram of the finel 

wdered and sifted sample is fused in a platinum crucible, half 
tilled with freshly ignited hydrogen sodium sulphate. The melt is 
then extracted with hot water, and the residue containing silica 
tiltered and washed with a 1 per cent. solution of hydrochloric acid. 
It is then tested with sulphuric and hydrofluoric acids as to the pre- 
sence of any original substance not fully attacked. Any tangible 
residue left after this treatment is re-fused with the above flux, and 
the aqueous extract added to the above solution. The mixture is 
now deoxidised with sodium hypophosphite (10 e.c. of a solution 
containing 1 part of NaH,PO, in 2 of water), the alumina precipitated 
by the addition of pure zinc oxide (suspended in water), and sepa- 
rated from the ferrous salt by filtration. The precipitate is dissolved 
in hydrochloric acid, and reprecipitated. It is then redissolved in 
hydrochloric acid, and the alumina precipitated with ammonia, re- 
dissolved in hydrochloric acid and reprecipitated. To ensure the 
absence of zinc and iron, it is recommended to fuse the precipitate 
(after ignition) with sodium carbonate, extract with water, repre- 
cipitate the aluminium with carbonic anhydride, and filter. The 
filtrate is aciditied with hydrochloric acid, and any alumina contained 
therein precipitated with ammonia. The precipitates are dissolved on 
their respective filters with hydrochloric acid. The alumina in the 
joint solutions is then precipitated with ammonia and ammonium 
chloride. 

The analysis of aluminium steel may be effected in a similar 
manner, 5 to 10 grams of substance being used. As fusion with 
hydrogen sodium sulphate does not, however, invariably decompose 
the steel completely, especially when the substance to be analysed is 
in the form of borings, the author prefers to dissolve the steel in 
hydrochloric acid, separate the silica in the usual way, and submit 
the clear solution to the above treatment. Hydrochloric acid may 
also be employed for dissolving ferro-aluminium. 


1472 ABSTRACTS OF CHEMICAL PAPERS. 


Rapid Estimation. of the Principal Constituents of Cow’s 
Milk. By Battario and Revetu (Bied. Centr., 1890, 540—541).— 
A comparison instituted between the results obtained by Soxhlet’s 
areometer and those obtained. by the use of Marchand’s lactobutyro- 
meter, with the assistance of the tables corrected by the subtraction 
of 3:5 from. every number, and the tables of Schmidt and Tollens, 
induces the authors to recommend the lactobutyrometer for all 
general purposes, so long as the percentage of fat lies between 1:3 
and 45 per cent. The estimates of dry matter, as obtained by direct 
evaporation and by the use of Fleischmann and Morgen’s formula 
as applied to the specific gravity, do not vary much the one from the 
other. For example, with a percentage of fat of 4°2, the range of 
differences found amounted to —0°07 to +0°35, when 46 samples were 
examined. Fleischmann’s new formula (Abstr., 1885, 533) does not 


give such accurate results, the range of differences being + 0°22 to 
— 0°26. E. W. P. 


Estimation of Ash in Sugars. By E. Boyer (Compt. rend., 
Ill, 190—192).—5 grams of the sugar is mixed with 1 c.c. of water 
and heated geutly, in order to convert it into caramel without carb- 
onising it.. Itis then mixed with 2 c.c. of a solution of 25 grams of 
benzoic acid in 100 c.c. of alcohol of 90°, and is carefully heated until 
the alcohol is expelled. By gradually raising the temperature the 
sugar is carbonised, and the evolution of vapours of benzoic acid 
keeps the carbon in a very porous condition, so that it is readily 
burnt off in a muffle at a dull-red heat. This method removes the 
necessity for the uncertain corrections involved in the usual process. 

C. H. B. 

Detection of Impurities in Alcohol. By E. Monter (Compt. 
rend., 111, 187—-190).—The reagents which gave the best results are 
sulphuric acid, magenta acid sulphite, aniline acetate, and potassium 
permanganate. 

Sulphuric acid should be added in a volume equal to that of the 
alcohol ; with a larger proportion pure alcohol gives a coloration, 
with a lower proportion the reaction is less sensitive. The following 
are the minimum proportions per litre which can be detected :— 
furfuraldehyde, 0-010 gram; capryl] alcohol, 0°050 gram ; isobuty!| 
aldehyde, paraldehyde, acetaldehyde, and isobuty] alcohol, 0°125; pro- 
pionaldehyde, cenanthylaldehyde, valeraldehyde, and amyl acetate, 
0250; formylcarbinol, acetylearbinol, heptyl alcohol, and amyl 
alcohol, 0°500 gram. Alcohol containing 0°1 per cent. of butaldehyde. 
acetone, propyl, isopropyl, butyl, and methyl alcohols, and ethyl 
acetate, propionate, butyrate, isobutyrate, valerate, caproate, cen- 
anthylate, sebate, benzoate, and salicylate give no coloration. 

Magenta bisulphite varies in its action, according to the proportion 
of acid which it contains; the following solution gives good results :— 
Magenta solution (1 : 1000) 30 c.c., sodium hydrogen sulphite 34° B, 
20 c.c., sulphuric acid 3 c.c., water 200 c.c. 10 ¢.c. of the alcohol 
under examination is mixed with 4 ¢.c. of this solution and allowed 
to-remain for half an hour; it will detect in alcohol of 50° the follow- 
ing minimum quantities of impurities per litre: acetaldehyde and 
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cenanthylaldehyde, 0°01 gram ; valeraldehyde, 0-02 ; propionaldehyde 
and isobutaldehyde, 0°05; paraldehyde, furfuraldehyde, butaldehyde, 
and acetone, 0°50. Alcohols and ethers have no effect on the reagent ; 
the colour developed is not proportional to the quantity of aldehyde 
present. 

Aniline acetate is the special reagent for furfuraldehyde, and is not 
affected by other aldehydes, or by alcohols or ethers. Within some- 
what wide limits the colour is independent of the proportions of 
aniline and acetic acid, but the best results are obtained by adding 
10 drops of aniline and 2 c.c. of glacial acetic acid to 10 c.c. of the 
alcohol, allowing the mixture to remain: for half an hour. The re- 
action will detect 1 part of furfuraldehyde in 1,000,000, and even in 
10,000,000, and it may be applied in quantitative estimations. 

Potassium permanganate in acid solution is immediately decolorised 
by paraldchyde, isobutaldehyde, and isobutyl alcohol. The reduc- 
tion is very distinct, and is proportional to the quantity of these com- 
pounds present; it may, therefore, be applied in a quantitative 
manner. Acetaldehyde in the proportion of 1 in 1000 has no imme- 
diate reducing action on. the permanganate. C. H. B. 


Qualitative Test for Glycerol. By C. A. Konus (J. Soc. Chem. 
Ind., 9, 148).—Advantage is taken of two characteristic reactions :— 
(1) the formation of acraldehyde by the distillation of glycerol with 
hydrogen potassium sulphate ;. (2) the red coloration produced with 
a solution of rosaniline, decolorised by sulphurous anhydride, by 
acraldebyde, as by all aldehydes. The delicacy of the reaction has 


been tested, with the result that it is possible to detect 0°015 gram 
of glycerol. The reaction is not given by any of the following sub- 
stances :—Manitol, cane-, grape-, or milk-sngar, starch, dextrin, 
albumin, gelatin, stearic acid, and oleic acid, but the carbohydrates 
interfere with the delicacy of the test, owing to the fact that their 
distillation products with hydregen potassium sulphate hinder the 
formation of the red colour with rosaniline solution. 


Volumetric Estimation of Phenols. By J. Messincer and 
G. Vortmann (Ber., 23, 2753—2756)—A known quantity of the 
phenol is dissolved in such a quantity of soda solution that at least 
4 mols. of soda are present for every 1 mol. of the phenol; the soda 
should be free from nitrite. The solution is then warmed to about 
60°, and decinormal iodine solution added until a strong yellow colora- 
tion isproduced. The solution is then shaken, and warmed if required, 
when a precipitate forms. The solution is then cooled, acidified 
with dilute sulphuric acid, and diluted to 250 or 500 c.c. An aliquot 
part, say 100 c.c., is filtered off, and the excess of iodine in it deter- 
mined by titration with decinormal thiosulphate solution. The weight 
of iodine used in forming the precipitate, multiplied by a certain 
factor, gives the weight of phenol in the sample examined. The 
value of the factor is: for phenol, 0°123518; thymol, 0°2956772 ; 
f-naphthol, 0°37843106 ; and for salicylic acid, 0°18132606. In the 
case of these four phenols fairly accurate results were obtained. 


C. F. B. 
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A Quantitative Reaction of Lignin. By R. Benepixr and 
M. Bampercer (Monatsh., 11, 260—267).—When wood is submitted 
to the action of hydriodic acid, as in Zeisel’s process for determining 
methoxyl (Abstr., 1886, 493), it yields methyl iodide. Since pure 
cellulose gives no methyl iodide, and various woods give just the 
same amount after thorough extraction with water, alcohol, and ether 
us before, the authors regard those portions of the wood known col- 
lectively as lignin, as furnishing the methyl iodide. Coniferin, 
coniferyl alcohol, and vanillin occur in quantities too small to yield 
any considerable amount of methyl iodide. 

The methyl-number of wood thus becomes an approximate indica- 
tion of its lignin contents. Taking Schulze’s number, 541 per cent., 
as the amount of lignin in oak-wood, and calculating from the methyl- 
number, 28°6, given by oak-wood, the methyl-number of pure lignin 
becomes 52°9. On this basis the authors have calculated the amount 
of lignin in the woods tabulated below, the results being compared 
with those of Schulze :— 


Lignin eontents. 


Mean “Benedikt - 
Sample. methyl-number. and Bamberger. Schulze. 
Nutshells........... 37 4 70-0 65°9 
28°6 541 54°1 
28°9 54°6 52°0 
26°4 49°9 51°6 
AA9 47°0 
40°3 42°0 


The methyl-nembers of a variety of woeds have been determined 
by treating 0'3—0°6 gram of the tinely-divided wood, both air-dried 
and dried at 100° in Benedikt and Griissner’s apparatus (this vol., 
299). The numbers vary between 20 and 31, and are approximately 
the same in different samples of the same wood. A table of the 
numbers is given in the original paper. 

It is interesting to note that the methyl-number of lignite is 22-1; 
that of brown coal, 2°6 ; and that of true coal, 0. 

The method may be useful in analysing paper. A. G. B. 


Isocholesterin. By E. Scuurze (Zeit. physiol. Chem., 14, 522— 
523).—The cholestol reaction referred to in another paper is given, 
not only by cholesterin, phytosterin, and caulosterin, but also by the 
isocholesterin of sheep’s wool, and the benzoyl compound of iso- 


cholesterin. W. Dz. Hz. 


A New Method of Saponification. By A. Kosser and K. Osrr- 
Minter (Zeit. physiol. Chem., 14, 599—601).—Sodium ethoxide is 
recommended as the most convenient reagent for the saponification of 
ethereal salts of the fatty acid series. In place of using sodium 
ethoxide as sueh, sodium wire may be added to the ethereal alcoholic 
sulation of the fat with equally favourable results. W. D. H. 
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Determination of the Fatty Acids in Soap. By M. Saurz 
(Chem. Centr., 1890, ii, 126; from Pharm. Centralhalle, 31, 314—315). 
—For the determination of the fatty acids in soap, the author recom- 
mends the following method, which is substantially the same as that 
employed by Liebermann and Wolff for the determination of fat in 
milk. 2 grams of the finely cut up soap is dissolved in a separating 
cylinder with 50 c.c. of water, 5 c.c. of hydrochloric acid is then 
added, and the free fatty acid is extracted with 54 c.c. of ether 
saturated with water. After the ether has separated, 2U c.c. is 
measured off into a beaker, the ether evaporated, and the residual 
fatty acids weighed. J. W. L, 


Detection of Salicylic Acid in Wine. By Mepicus (Chem. 
Centr., 1890, ii, 28—29; from Pharm. Centralhalle, 31, 321).—The 
author has observed the ferric chleride reaction in wines which have 
been undoubtedly free from salicylic acid. He has found that 
this is due to the presence of a yellowish oil, volatile with steam, 
sparingly soluble in water, readily so in ether, which was obtained 
from a large quantity of grape juice. He recommends that only 
50 c.c. of wine shall be extracted for salicylic acid, instead of 100 c.c. 
(as recommended by Rése), and that the residue of the extract shall 
be treated with at least 1 c.c. of water, instead of 5 c.c. 

J. W. L, 


Analysis of Diuretin. By G. Vutrius (Chem. Centr., 1890, ii, 
27—28, from Pharm. Centralhalle, 31, 311—314).—DUnder the name 
diuretin, a diuretic has lately been introduced, consisting of a double 
salt of sodium theobromine and sodium salicylate. It is prepared by 
dissolving 180 parts (1 mol.) of theobromine in a solution of 40 parts 
(1 mol.) of sodiam hydroxide, and adding 160 parts (1 mol.) of 
sodium salicylate, after which the double salt is obtained by concen- 
trating the solution, 362 parts being obtained. 

Diuretin, C;H,N,O,.Na,OH-C,;H,yCOONa, is colourless, odourless, 
and readily soluble in water; its physiological action is unaccom- 
panied by other adverse influences, and is quite distinct from caffeineo- 
sodium salicylicum. It should contain 4°97 per cent. of theobromine. 
The analysis consists in the estimation of the theobromine and 
salicylic acid. 

The theobromine is determined thus :—2 grams of diuretin is dis- 
solved in 10 c.c. of water in a porcelain dish, the solution neutralised 
with 5 c.c. of normal hydrochloric acid, and then rendered just 
alkaline with one drop of dilute ammonia. It is frequently stirred 
for three hours at the ordinary temperature, and the theobromine 
may then be transferred to a tared filter, the filtrate being used to 
wash into the filter what remains in the dish; gentle suction 
will remove the last portions of the filtrate, and the theobromine is 
finally washed with 2 portions of 10 c.c. of cold water, dried at 100°, 
and weighed. The author has found that the weight varies between 
0°82 and 0°83 gram of theobromine in the case of pure diuretin, 
0°13 gram remaining in the filtrate and washings, which together 
represent 48 per cent., and he considers that at least 46°5 per cent. 


1476 ABSTRACTS OF CHEMICAL PAPERS. 


should be found. The theobromine should melt when carefully 
heated, should sublime, should leave no residue when burnt, and 
should dissolve readily in sodium hydroxide. 

To determine the salicylic acid, the filtrate from the theobromine, 
together with the washings, is shaken in the separating funnel with 
30 c.c. of ether, 2 grams of 25 per cent. hydrochloric acid is added, 
again shaken, separated, and tle ether distilled off ; the salicylic acid 
remaining should weigh 0°77 gram. 

To prove the absence of a caffeine preparation, 1 gram of the 
suspected diuretin is dissolved in 5 c.c. of water, and neutralised with 
hydrochloric acid, when theobromine should cause a milky precipita- 
tion, which should redissolve readily in aqueous soda, and if the 
mixture be shaken with its volume of chloroform, not more than 
0005 gram of residue should remain on evaporation of the latter. 


J. W. L. 


uantitative Estimation of Colouring Matters by means of 
their Absorption Spectra. By T. L. Parrerson (J. Soc. Chem. 
Ind., 9,36—41).—In 1373 the author devised a method for estimating 
the amount of colouring matter in solutions which gave band spectra, 
by adapting a glass tube to the low. power objective of a microscope, 
which worked vertically in a larger tube fitted to the sub-stage. On 
examining the light transmitted through a coloured solution placed 
in the Jower tube by means of a spectrum eye-piece, having a com- 
parison prism, over which was adjusted a seaied tube containing the 
standard solution, he was able to determine the height of a column 
of liquid of known strength which gave the same band absorption as 
the tube over the comparison prism. The height of the column of 
liquid was adjusted. by means of the sub-stage pinion, the head of 
which was graduated for the purpose. On placing another solution 
of unknown percentage, but known strength, in the sub-stage tube, 
and adjusting the height of the column. to give the same absorption 
as befure, the two. spectra being viewed. alongside each other in the 
eye-piece, it was easy to calculate the value of the unknown one. 
The author used this apparatus occasionally, but the method is tedious 
and requires very careful adjustment of the light and all the parts of 
the instrument, in addition to which the separate comparison of two 
columns of liquid against a standard necessitates two readings, and 
consequently doubles the errors. In order to avoid these, he tried to 
adapt a slit and spectrum eye-piece to Laurent’s cclorimeter, and 
after some difficulty succeeded in fitting an adjustable slit just over 
the reflecting prisms, and by adapting the prismatic eye-piece of a 
microspectroscope, obtained an instrument which worked perfectly. 
The slit opens out wide, and, as now designed, the instrument may be 
used with the eye-piece suited for each, either for colorimetrical or 
spectroscopic work, qualitative or quantitative. In using the instra- 
ment, light reflected from the mirrer beneath passes axially up 
through the solutions in the two tubes and movable columns, where 
it is received on the plane faces cf two prisms, cut so as to totally 
reflect the light twice at right angles. Both beams now pass the slit 
in a divided “slice” of light, which is analysed by a direct-vision 
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spectrum eye-piece, in which two spectra of equal intensity are seen. 
Gas or lamp light is better for this work than daylight, as it has no 
absorption lines to interfere with the bands; and the less refrangible 
end of the spectrum is brighter than with any but direct solar light. 
It is best to use a screen to shade extraneous light from the eyes. A 
little micrometer is adapted to the eye-piece by which the bands or 
lines can be measured or mapped. The Fraunhofer and bright line 
spectra can of course be examined as well with this instrument as 
with any other, but the dispersion being necessarily small, it is not 
possible to measure the lines with any degree of accuracy. This 
spectroscope is properly adjusted for work and ready for use, when 
the slit has a proper width, and the two spectra are seen in the eye- 
piece to have an equal intensity, and when the index of each 
cylindrical column points to zero on the scales, with the base of tbe 
column just touching the bottoms of the glass tubes. If now a solu- 
tion of any colouring matter which absorbs light selectively, say, a 
dilute alkaline alcoholic solution of alizarine of known strength, be 
run gently into one tube from a pipette, the two characteristic bands 
which this body displays will be seen to come gradually into view on 
turning up the milled head of the glass cylinder and allowing the 
liquid to flow in between the base and the bottom of the glass tube. 
By raising or lowering the cylinder it is easy to get the exact thick- 
ness of liquid at which the bands are seen to the best advantage. If 
another solution of alizarine of unknown strength—it may be more or 
less concentrated—be run into the other tube, and the milled head 
turned so as to raise the glass column, a point is easily reached at 
which the two spectra viewed in the eye-piece are seen to be equal. 
On reading off the heights of the two columns, the strength of the 
unknown one is found to be inversely proportional to the height of 
the column and the strength of the known solution. Assuming the 
height of the standard column to be a, and its strength b, the height 
of the unknown column ¢, and its strength z, then 2 is found by the 


formula “ = gs. D. B. 


Gantler’s Method of Estimating Tannin. By H. R. Procrer 
(J. Soc. Chem. Ind., 9, 260—261).—Referring to Gantler’s process 
of estimating tannin, in which the determination is made with per- 
manganate in a boiling solution (compare this vol., p. 430), the 
author finds that the amount of permanganate consumed is materially 
influenced by the excess of permanganate added and the amount of 
boiling to which it is submitted. The author considers it probable 
that by adherence to a rigid scheme of operation concordant results 
might be obtained, but such results could have at best but a com- 
parative value, and no greater claims to accuracy than those obtained 
by the Léwenthal method. D. B. 


Analysis of Straw. By A. Héserr (Ann. Agronom., 16, 358— 
371).—See this vol., p. 1459. 


Examination of Acid and Compressed Fodders, and the 
Estimation of Total Nitrogen in them. By J. Konic (Landu. 
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Versuchs-Stat., 38, 227—234).— According to Kellner (Landw. 
Versuchs-Stat., 32, 56) there is a considerable loss of nitrogen in acid 
fodder if the ammoniacal nitrogen is not taken into account, and 
he suggests-treatment with hydrochloric acid to prevent it. Woll 
(Abstr., 1889, 1030) found that the treatment with acid had no 
appreciable effect on the results. The following method is recom- 
mended :—The substance is cut up and mixed, and 100 or 200 grams 
or more, according to whether it is a material with fine or coarse 
stalks, weighed out, and gradually mixed with a mixture of 3 vols. of 
strong and 2 vols. of fuming sulphuric acid (100—150 c.c.) in a 
porcelain dish, which, with the pestle, was previously weighed. The 
solution of the substance may be aided by heating on a sand-bath. 
When a uniform paste is obtained, the whole is covered with a large 
watch-glass and left to cool in air free fromammonia. It is then weighed, 
and 30—60 grams (corresponding with 2—4 grams of dry matter) 
transferred to a flask of 500—600 c.c. capacity, for determination of 
nitrogen by Kjeldahl’s method; 1(—15 c.c. of sulphuric acid is added, 
and the whole heated over a small flame to drive off the water. The 
rest of the process is carried on in the usual manner. Very concord- 
ant results are obtained. 

Farmyard manure may be analysed in a similar manner if it does 
not contain too coarse stalks. A small cube is first cut out with a 
sharp spade, well mixed in a Gry barrel, a smaller sample taken from 
it, and 200—400 grams of this weighed and treated with acid. 

Direct nitrogen determinations may also be made in liquids such as 
milk, urine, &c., by evaporating off the water in hard flasks after the 
acid has been added. 

In estimating the free acids in acid and compressed fodder (sweet 
ensilage), 100 or 200 grams of the very finely-cut substance is kept for 
5 to6 hours in al or 2 litre flask with 7U0 or 1500 c.c. of water. The 
flask is filled to the mark, the contents mixed, and filtered, 100 or 
200 c.c. of the solution is titrated with } or ;; normal soda, with phenol- 
phthalein as indicator; with strongly-coloured solutions litmus paper 
may be used. The volatile acid is determined by distilling 200 c.c. 
until 50 c.c. remain, and titrating. The method is not exact, but 
the results are relatively correct. 

To estimate fat, the substance extracted by ether should be shaken 
with water at 50—60°, filtered, and washed with warm water ; it is 
then washed with absolute alcohol and finally with ether. The 
alcoholic ethereal solution is then evaporated down, and the residue 
dried at 100°, and weighed. N. H. J. M. 


Analysis of Bootblacking. By F. M. Horn (Chem. Centr.. 1890, 
i, 950; from Zeit. Nahrung. und Hygiene, 4, 60).—The blacking is 
treated with boiling water, which dissolves out the portions soluble ; 
the residue is then extracted with chloroform, which dissolves out the 
fat, and, finally, the residue is ignited, the mineral matter being thus 
determined, the difference being organic matters or carbon. In the 

ueons extract any glucose may be determined according to Herz- 
feld’s method, the glycerol by Benedikt and Cantor’s method, and the 
free acid, if volatile, distilled and estimated by titration, any free 
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sulphuric acid remaining in the retort. A sample had the following 
composition :—Calcium phosphate, 21°06 per cent.; gypsum, 3°02; 
sand, 3°07; carbon, 2°41; fats and fatty acids, 6°08; invert-sugar, 
3°47; glycerol, 0°75; acetic acid, 2°10; free sulphuric acid, 1°01; 
water, 56°40; from which the author calculates the blacking to be 
made up from 80 grams of molasses mixed with 14 grams of sulphuric 
acid and 10 grams of acetic acid, and then added to 2%0 grams of fine 
bone-black and 60 grams of whale oil, water being finally added to 
the desired consistence. J. W. L. 
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Alnus glutinosa, calcium oxalate in the 
leaves of, 191. 
Aloin, acetyl-derivatives of, 639. 
— brom-, 639. 
from Barbados, Curacao, and Natal 
aloes, 639. 
—— preparation of, 170. 
Alum, sodium, 1059. 
Alumina, action of magnesium on, 693. 
-— and ferric hydroxide, relative 
basicity of, 1062. 
crystallisation of, in hydrogen 
ehloride, 1071. 
— estimation of, 
manures, 420. 
estimation of, in soils, 833. 

—— influence of, on the decomposition 
of potassium chlorate, TRANs., 276. 
—— precipitation of, by ammonia, 420. 

Aluminite, new variety of, 454, 
Aluminium, action of nitric acid on, 
702. 
— action of sulphuric acid on, 701. 
alkali silicates, 13. 
—— amalgam, 110. 
— — use of, in thermochemistry, 
110. 
—— and iron, interference of chromium 
with the separation of, 84. 
antimonate, 216. 
chloride, anhydrous, preparation 
of, 13. 


erystallo- 


in phosphatic 


preparation of, 108. 
— diffusion of, in plants, 818. 
effect of, on the freezing point of 
tin, TRANS., 385. : 
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Aluminium, estimation of minute quan- 
tities of, in iron and steel, 548. 

—— fluoride. electrolysis of, in igneous 
fusion, 1040. 

—— heat of neutralisation of, 

680. 

hydroxide, action of, on aluminium 

and ferric salts, 946. 

action of, on iron salts, 946. 

oxide and fluoride, fused, electro- 
lysis of, 552. 

—-—- potassium arsenate, 1378. 

——— pyroarsenate, 1378. 

—— sodium arsenate, 1378. 

—— steel, anulysis of, 1471. 

——— sulphate, analysis of, 85. 

normal, 1384. 

Amalgams, 1204. 

Amarantite, 454, 456. 

Amber from Southern Mexico, 337. 

Amethyleamphophenolsulphone and a 
nitro-colouring matter derived from 
it, 1153. 

Amides, aromatic, reduction of, TRANS., 
957. 

—— formation of alkyl-derivatives of, 
491, 973. 

heat of formation of, 1359. 

Amidic substances, effect of feeding on 
the secre'ion of, 278. 

Amidines, formation of, 371. 

Amido-acids, 621. 

—— -— action of ethyl iodide on, 
956. 

Amidoazo-compounds, 614. 

Amido-compounds, formation of thio- 
cyanates from, 749. 

Amido-group, displacement of, by halo- 
gens, cyanogen, and thiocyanogen, 
971 


—— —— displacement of, by the cyanic 
acid residue, 971. 

displacement of, by the 
sulphonic acid group, 1137. 

Amidoximes, 253, 1265. 

—— and azoximes, 41, 140, 141. 

behaviour of, towards diazobenzene 
derivatives, 254. 

— cyanogen additive products of, 
1120. 

—— substituted, 43. 

Amine hydrochlorides, dissociation of, 
in solution, 684. 

salts, absence of rotatory power in, 
228. 

Amine - ethylenediaminechloropurpureo- 
cobalt salts, 954. 

Amines, action of nascent nitrous acid 
on, 38. 

aroma‘'c, derivatives of, 1415. 


— — tertiary, aiion of thionyl 
chloride or, 610. 


Amines, aromatic, thio-derivatives of, 
1306. 

—— tertiary, compounds of, with acetic 
acid and its homologues, 1156. 

Ammeline, properties and constitution 
of, 856. 

synthesis of, 856, 1082. 

Ammonia, absorption of, from the air 
by vegetable soils, 821, 822. 

action of, on the halogen com- 
pounds of arsenic, 1052. 

—— albuminoid, dynamical theory of, 
‘87. 


catalytic formation of, from 
nitrates, 689. 

—— combination of sodium and potas- 
sium with, 209, 560, 679. 

combination of, with boron chlor- 
ide and silicon sesquichloride, 690. 

— compounds of, with metallic per- 
manganates, 947. 

compounds of, with silicon brom- 

ide and chloride, 559. 

emission spectrum of, 97. 

estimation of, in sand and sewage, 
1024 

—— formation of, from free nitrogen, 
1051. 

—— in burnt magnesium, 1209. 

in the nutrition of plants, 287. 

— nitrification of, 282. 

— Ruflle’s method of estimating, 
1024. 

specific gravity of solutions of, 


107 
Ammoniomercuric cyanides, 223. 
Ammonionickel thiosulphate, 13. 
Ammonium amalgam, existence of, 

1204. 

— borofluoride, 561. 

—— cadmium thiosulphates, 1057. 

chloride, new form of, 694. 

—— combination of alkali metais with, 
450. 

— compounds, mixed quaternary, 
action of heat on the chlorides and 
hydroxides of, Trans., 767. 

—— —— quaternary, isomerism in, 
475. 

fluoroxyhypomolybdates, 703. 

—— y-hydroxycaproate, 880. 

—— hypochlorite, Proc., 1890, 22. 

—— magnesium phosphate, estimation 
of nitrogen in, 291. 

molybdoiodate, 107. 

—— potassium thiosulphate, 564. 

—— pyroxyhexathiovanadate, 1381, 

—— rhodium nitrite, 1382. 

—— salts, apparatus for the estimation 
of nitrogen in, 1341. 

interaction of hypochlorites 

and, Proc., 1890, 22. 
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Ammonium salts, function of, in the nu- 
trition of higher plants, 79. 

sulphate and sodium nitrate, com- 

parative manurial value of, 287. 

sulphide precipitate, qualitative 

an«lysis of the, 84. 

thiovanadate, 1381. 

—— triiodate, 107. 

—— urate, thermochemistry of, 1041. 

Amphibole of secondary origin, 1081. 

Amy] alcohol in brandy from different 
parts of the German Empire, 1388. 

— iodide, purification of, 116. 

Amylamine, chloro-, 952. 

— dichloro-, 952. 

tertiary, 1388. 

Amylbenzoyldextroecgonine hydrochlor- 
ide, 913. 

Amylcarbamide, 1388. 

Amyleugenol, dispersion and molecular 
refractive energy of, 1202. 

Amyl-a-naphthol, dispersion and mole- 
cular refraction of, 1201, 1202. 

Amyl-8-naphthol, dispersion and mole- 
cular refraction of, 1201, 1202. 

Amylohydrolyst, Trawns., 531. 

Amylthymol, dispersion and molecular 
refraction of, 1201, 1202. 

Anemia, pernicious, 400, 1017, 1177. 

Analysis, colour, 1461. 

Andesine from Bodenmais, 344. 

Andropogon schenanthus, oil of, 951. 

Angelic acid, derivatives of, 862. 

Anhydride-formation in acids of the 
succinic series, 479, 741. 

Anhydrite from North America, 218. 

Anhydroanisylphenylthiouramidoxime, 
1265. 


Anhydro-bases, preparation of, from 
amidomercaptans of the fatty series, 
524. 

Anhydroberberilamide, Trans., 1046. 

Anhydroberberilanilide, TRANs., 1047. 

Anhydroberberilic acid, TRANs., 994, 
1037. 

—— — constitution of, TRANS., 998. 

—— —— salts of, TRANS., 1037. 

synthesis of, Trans., 1061. 

chloride, Trans., 1042. 

Anhydroglycolylphenylglycine, 245. 

Anilides, preparation of, 759. 

properties of, 758. 

Anilidobenzoic acid, metamidopara-, 374. 

—— metanitropara-, 374. 

Anililidobutyrie acid, «-, 1159. 

Anilidodinitrobenzyl methy! ketone, 773. 

Anilido-3-diphenyl-5-phenylpyrrol- 
idone, [1], TRANs., 683. 

Anilidoethylenephenylamidoacetic acid, 
1160 


Anilidonaphthaquinone, orthonitro-, 
1446. 
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Anilidopropionie acid, 1159. 
Anilidopropionylanilidopropionic acid 
1160. 


Anilidopropylcarbamide, 977. 

Anilidopropylphthalimide, 976. 

Anilidopyrotartaric acid, pvridine- and 
pyrroline-derivatives from, 642. 

—— —— B-, preparation of, 774. 

Anilidoquinonedianil, 912. 

Anilidotoluquinone, nitro-, 1446. 

Anilidotoluquinoneanil, 912. 

Anilidotrinitrotoluene, 486. 

Aniline, action of nascent nitrous. acid 
on, 38. 

chlorination and bromination of, 

in presence of an excess of a mineral 

acid, 37. 

citraconate, 368. 

—- conversion of, into benzenesulph- 
onic acid, 1137, 

—— conversion of, into diphenyl, 972. 

—— dibrom-, 165. 

—— 1-2-3-dinitro-, 885. 

—— 1-3-4-dinitro-, 886. 

—— 1-3-6-dinitro-, 886. 

—— isocinnamate, 1418. 

salts, stability of, alone-and in pre- 

sence of water, 1361. 

—— thermochemistry of, 1361. 

—— sulphonation of, with potassium 
hydrogen sulphate, 1149. 

Anilinetrisulphonic acid, non-existence 
of, 1287. 

Anilpyrroylpyruvic acid, 1243. 

anhydride, 1243. 

Animal-cellulose, 227. 

Animal-economy, origin of urea in, 184. 

Animal-heat, 206. 

Animals, action of related compoun:|s 
on, 280, 813, 1018. 

calorimetric investigation of heat 
production in, 182. 

—— effect of oil of mustard in foods on, 
539. 

—— secretion of calcium carbonate by, 
653. 

Anisaldehyde and succinic acid, conden- 
sation of, 770. 

—— reaction of albumin with, 1350. 

Anisaldoxime, orth-, 1410. 

Anisaldoximes, isomeric, 1122. 

Anisamide, 491, 975. 

—— reduction of, TRANs., 957. 

Anisamidine, 492. 

Anisamine, orth-, 1411. 

Anisenylamidoxime, 144. 

Anisenylbenzenylazoxime, 145. 

Anisenylcarbonylamidoxime, 145. 

Anisenylethenylazoxime, 145. 

Anisenylpropenylazoxime-w-carboxylic 
acid, 145. 

Anisidine, dinitro-, 752. 
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Anisidine, paranitroso-, 608. 
Anisilidenepyridylalkine, 1438. 
Anisimido-ethyl ether, 491. 
An/sodus luridus, coustituents of, 658. 
Anisoil, chlorobenzenes obtained from, 
365. 
chloro-derivatives of, 240. 
-—— chloronitro-derivatives of, 240. 
—— e-dinitro-, 752. 
paranitro-, reduction of, 1120. 
synthesis of ketones from, 963. 
Anisylacetamide, orth-, 1411. 
Anisylamidoxime, 1265. 
Anisylamidoximeethenyl, 1265. 
Anisylazoximepropenyl-w-carboxylic 
acid, 1265. 
Anisylbromobutyrolactone, 771. 
Anisylbutyrolactone, 771. 
Anisylearbamide, orth-, 1411. 
Anisylhydroxybutyric acid, salts of, 
771. 


Anisylimidoximecarbonyl, 1265. 
Anisylisocrotonic acid, 584, 770. 
Anisylmethylnitrosamine, _paranitro-, 


Anisylnitrile, 1265. 
Anisylphenylcarbamide, orth-, 1411. 
Anisylphenyluramidoxime, 1265. 
Anisyluramidoxime, 1265. 
Anorthite, 19. 
formation of, 1080. 
from Miyakejima, Japan, 718. 
Anthochroite from Sweden, 114. 
Anthracene and its homologues, 511. 
decahydride, 637. 
-—— formula of, Proc., 1890, 102. 
— octohydride, 637. 
—— perhydride, 637. 
reduction of, 1146. 
Anthracenedicarboxylic acid, [1:4], 512. 
Anthracene-1 : 2 :-4-tricarboxylic acid, 
512. 
Anthracylpiperidine, tertiary, 1003. 
Anthraquinone and its homologues, 511. 
formation of, under certain con- 
ditions, 1425. 
Anthraquinonedicarboxylic acid, 1 : 4-, 
512. 
Anthraquinone-1 : 2 
acid, 512. 
Antimonates, 216. 
Antimoniuretted hydrogen. 
drogen antimonide. 
Antimony, detection and estimation of, 
1193. 
—— double fluorides of, 216. 
effect of, on the freezing point of 
tin, TRANS., 387. ’ 
—— electrolytic estimation of, 294/421. 
—— estimation of, 830. 
—— evidence of the occurrence of a 
new element in, 434. 


: 4-tricarboxylic 


See Hy- 
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Antimony oxide, influence of, on the 
decomposition of potassium chlorate, 
Trans., 275, 277. 

pentachloride, vapour-density of, 
16. 
— sulphate, Trans., 540. 
sulphide, precipitated, composi- 
tion of, 1217. 

Antipyrin, test for, 309. 

Antiseptic powers of isomeric organic 
substances, TRANS., 636. 

Apatite-group, synthesis of minerals of, 
709 


Apiole, 35, 518. 
constitution of, 1294. 
molecular weight of, 725. 
Apione, constitution of, 1295. 
diamido-, 1295. 
dinitro-, 1295. 
Apioneacrylic acid, 36. 
Apionecrotonic acid, 36. 
Apioneketonie acid, 1294. 
Apionileglyoxylic acid, 1294. 
Apionol, 35. 
constitution of, 1295. 
Aplysiz, blood of the, 810. 
Aponic acid, 518. 
Apophyllite from the French Creek 
mines, 113. 
from the United States, 113. 
Aqueous vapour, specific volume of, 
207. 
Arabinon, TRans., 59. 
Arabinose, heats of combustion and 
formation of, 1360. 
Arabinosecarboxylic acid phenylhydr- 
azide, 154. 
Arabonic acid phenylhydrazine, 1398. 
Argol, analysis of, 303. 
Aricine, 8038. 
Aromatic acids, unsaturated, prepara- 
tion of, 891. 
—— alkyl ketones and their oxidation, 
979 


compounds, mercury nitrate as a 
test for, 669. 

—— —— new method of chlorinating, 
882. 

Aromatic-nucleus, constitution of, 238. 

Aromite from Atacama, 455. 

Arrack, analyses of, 1195. 

Arsenic, action of ammonia and hydro- 
gen phosphide on the halogen com- 
pounds of, 1052. 

allotropic forms of, thermoche- 
mistry of, 679. 
chloride, combination of iridium 
phosphochlorides with, 1069. 
—— —— freezing point of, 331. 
compounds of, 1053. 
detection and estimation of, 1193. 
—— estimation of, 923, 1026, 1193. 
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Arsenic, estimation of, by Marsh’s 
method 1187. 
estimation of, in iron, 194. 
—— influence of, on steel, 567. 
oxide, influence of, on the decom- 
position of potassium chlorate, TRANS., 
277. 
—— rapid method of estimation, 83. 
—— reactions of, 1343. 
trioxide, action of sodium hydro- 
sulphide on, 1053. 
use of the induction spark for de- 
tecting traces of, 922. 

Arsenical pyrites, 454. 

-—— -—— from Wunsiedel, 711. 

Arseniuretted hydrogen. See Hydrogen 
arsenide. 

Arsenovanadates, 1380. 

Artar rovt, constituents of the bark of, 
918. 

Artarine, 918. 

Artichoke, Jerusalem, germination of, 
656. 

Asarone, constitution of, 244. 

Ascaris, respiration of various species of, 
274. 

Ash, estimation of, 196. 

in food and drugs, 833. 
in sugars, 1472. 

of tobacco leaves, composition of, 
1338. 

Asparagine, heats of combustion and 
formation of, 936. 

Aspartic acid, electrical conductivities 
and multiple affinities of, 204. 

heats of combustion and 
formation of, 936. 

Assimilation and transpiration, relation 
between the, produced by chlorophyll, 
190. 

of carbon by green plants from 
certain compounds, 818, 1021. 

Astrophyllite, 1079. 

Atacamite in Chili, 111. 

Atelesite from Schneeberg, Saxony, 18. 

A'mosphere in soils, 81. 

Atmosphere. See also Air. 

Atomic and molecular union, can 
Raoult’s method distinguish between, 
108. 

— coefficients, critical, 444. 

—— refraction of the elements, 313. 

volume of elements, influence of, 
on steel, relation between, 567. 
weight of beryllium, 699, 1375. 

— of bismuth, 706. 

—— —- of gold, 708. 

of hydrogen, carbon as an 
impurity affecting the determination 
of, 1369. 

— —— of iridium, 1067. 

—— —— of magnesium, 850. 


— 
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Atomic weight of oxygen, 330, 1370. 

of palladium, 17. 

of zirconium, 705. 

Atoms, arrangement of, in space in 
carbon compounds containing nitro- 
gen, 348. 

—— stereochemical and mechanical 
views with reference to single and 
multiple union of, and the changes of 
one into the other, 555. 

Atropine and cocaine, relation between, 
1010. 

—— ferrocyanide, 1318. 

— influence of, on the salivary secre- 
tion, 397. 

Atropines, optically active, formation of, 

74. 


Aurichalcite, 218. 
Aurora Borealis, spectrum of, 313. 
Autoxidation, 208. 
Azimides, 787. 
Azimido-compounds, 787. 
— — formula of, 990. 
Azimidotolylphenylcarbamide, 780. 
Azines, formation of, from orthodi- 
amines and polyamines, 178. 
Azobenzene bisulphide, 605. 
dinitrodinitroso-, 1259. 
—— dinitronitrosoparacklor-, 1118. 
—— dinitroparachlor-, 1119. 
—— dinitrosonitroparachlor-, 1118. 
—— dinitrosoparachlor-, 1119. 
—— ethylxanthate, 605. 
metatrinitro-, 762. 
—— nitronitrosoparachlor-, 1119. 
—— orthoparatetranitro-, 1259. 
—- orthotrinitro-, 762. 
—— paratrinitro-, 1259. 
—— tetranitroparachlor-, 1119. 
—— trinitronitroso-, 1259. 
—— trinitronitroso hlor-, 1119. 
trinitroparachlor-, 1118. 
Azobenzeneazoparachlorobenzene, _ tri- 
nitronitroso-, 1119. 
Azobeuzenenitroazoparachlorobenzene, 
trinitronitroso-, 1119. 
Azobenzeneparachlorophenylhydrazine, 
trinitrunitroso-, 1119. 
Azobenzenephenylhydrazine, 
nitroso-, 1119. 
Azobenzylethylamidophenol, 1116. 
Azo-colours from a-naphthylamine, di- 
methylaniline, and a-hydroxynupli- 
thoic acid, 1148. 
Azo-compounds, action of carbon bi- 
sulphide on, 248. 
Azocumic chloride, 891. 
Azohydrazine-compounds, 1118. 
Azophenine, formation of, 614. 
Azotoluene, nitro-derivatives of, 140. 
Azotoluenes, 140. 
—— trinitro-, isomerism of, 350. 


trinitro- 


1536 


Azoximes, 253. 


and amidoximes, 41, 140, 141. 
Azoxybenzene, metatrinitro-, 762. 
orthotrinitro-, 761. 
Azoxyethylbenzylaniline, 1116. 
Azoxy-8-naphthylamine, a-, 631. 
Azoxyphenol ethers, 1119. 
Azoxytoluenes, 140. 
Azoxytoluenes, para-, isomerism of, 
350. 


B. 


Bacillus ethaceticus, 916. 

fluorescens liquefaciens, chromo- 
genic functions of, 655. 

putridus, chromogenic func- 
tions of, 655. 

liquefaciens magnus, 78. 
decomposition of gelatin 


by, 543. 

—— of malignant edema, action of, 
on carbohydrates, 1454. 

—— decomposition of albu- 

min by, 542. 

Rauschbrand, 78 

—— —— decomposition of gelatin by, 
543. 

—— pyocyanicus, chromogenic func- 
tions of, 655. 

—— colouring matters and arom- 

atic products from, 189. 

spinosus, 78. 

viscosus sacchari, 77. 

vini, 77. 

Bacteria, cholera, reduction of nitrates 
by, 76. 

emphysema, 78. 

ferment action of, 916. 

Balance, gas, 823. 

Balsams, analysis of, 1032. 

Barium and strontium, separation of, 
826, 924. 

antimonate, 216. 

—— benzylanthracenesulphonate, 1145. 

—— cadmium thiosulphates, 1058. 

carbonate, commercial, impurities 
in, 826. 

-—- di-8-naphthylketoneoxidesulpho- 
nate, 510. 

—— dinitro-8-naphthol, 1424. 

—— estimation of, in foods, 195. 

—— hydroxide, decomposition of, by 
heat, 850. 

—- oxide, action of magnesium on, 452. 

dimorphism of, 850. 

oxides, influence of, on the decom- 

potassium chlorate, 


position of 
Trans., 280. 
—— plumbate, 561. 
— rhodium nitrite, 1382. 
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Barium silicofluoride. solubility of, 925. 

—— sulphate, analysis of, 1627. 

-—— ——deposits of, from mine water, 
853. 

—— —— from Perkins’ Mill, Quebec, 
572. 

toluenesulphonamate, 
1137. 
-—— xylenesulphonamate, 1137. 
Barley, culture of excised embryos of, 
on nutrient solutions, TRANS., 483. 
—— culture of excised embryos of, on 
water, TRANS., 482. 

—— estimation of starch in, 928. 

—— malted, distribution of diastase in, 
Trans., 508. 

structure of the grain of, TRANS., 
461. . 

Barysite, a new lead silicate, 456. 

Baryta-raffinose, 580. 

Barytes, occurrence of, near Torda, 713. 

Bases, organic and inorganic, relative 
affinities of, 1367, 1368. 

determination of the affinity 


[ortho-], 


of, 5. 


volatile, equilibrium and re- 
ciprocal displacements between, 1362. 

Batatas edulis, carbohydrates of the, 
1022. 

Bath, air-, new form of, 546. 

Batteries, measurement of the internal 
resistance of, 315. 

secondary, theory of, 315, 1354. 

— storage, chemistry of, 842. 

—— with fused electrolytes, 551. 

Battery, gas, new form of, 841. 

secondary, theory of, 315, 1354. 

Beech, boric acid in, 656. 

cupules of the, amount of mineral 
matter in and manurial value of, 287. 

Beef, influence of cooking on the di- 
gestion of, 1450. 

Beer, estimation of glycerol in, 426. 

Beeswax, detection of ceresin, ozokerite, 
and paraffin in, 421. 

Beet, sugar, in the experimental plots at 
Grignon in 1889, 820. 

Beetroot, manurial experiments with, 
1022. 

the réle of sugar and its develop- 
ment during the growth of the, 1020. 

Belladonine, 271. 

Benzalacetone, metamido-, 1138. 

Benzaldehyde and ammonia, action of, 
on diacetyl, TRaNs., 8. 

and ethyl cyanacetate, condensa- 
tion product of, 1270. 

-— and pyrotartaric acid, condensa- 
tion of, 775. 

occurrence of benzamide in the 

urine after the administration of, 

188. 
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Benzaldehyde, reaction of, with albu- 
min, 1350. 

Beuzaldehydes, isomeric dichloro-, and 
the naphthols derived therefrom, 619. 

thio-, a-, 8-, and y-, 25. 

Benzaldoxime, 141. 

-~—— a dimolecular isomeride of, 1122. 

Benzaldoximes, constitution of, 721. 

isomeric, 1121. 

Benzallevulinic acid, derivatives of, 
375. 

—-— — uibromide, 496. 

—— —— preparation of, 495. 

— acids, B- and 6é-, 1129. 

Benzamide in urine after administra- 
tion of benzaldehyde, 188. 

thermochemistry of, 1360. 

Benzamidine, action of, on ethyl acetyl- 
malonate, 496. 

benzamidylacetylmalonate, 496. 

—— metanitro-, 973. 

Benzamido-orthobromothymol, 
602. 

Benzanilide, thermochemistry of, 1360. 

Benzein-group, dyes of the, 157. 

Benzene, action of nitrous anhydride 
on, 1401. 

action of selenic acid on, 50. 

and alcohol, products of the action 
of heated zinc-dust on, 1429. 

-~—— bromotriamidodinitro-, 982. 

— chlorination of, 882. 

condensation of, under the influ- 

ence of the silent discharge, 961. 

constitution of, 238, 602, 881, 
1004, 1105, 1275, 1283, 1432, and 
Proc., 1890, 101. 

—— dichloro-, [para-], conversion of, 
into metadichlorobenzene, 882. 

— 1-2-3-dinitriodo-, 886. 

—— 1-3-4-dinitriodo-, 887. 

—— 1-2-3-dinitrobromo-, 885. 

— hexachloride, action of aniline on, 
614. 

hexachlorides, molecular weights 

of, 725. 

hexachloro-, action of fuming 

nitric acid on, 882. 

metamerism in derivatives of, 
881. 

—— monobromo-, the “second,” 881, 


para-, 


—— nitro-, action of chromium oxy- 
chloride on, TRANS., 253. 

detection of, 1194, 

—— pentabromonitro-, 983. 

—— pentamido-, 247. 

physical constants of halogen de- 

rivatives of, 2. 

test for the hydroxy-derivatives of, 


669. 
—— tetrabromodinitro-, 982. 
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Benzene triamidodinitro-, 247. 

trianilidodinitro-, 248. 

— tribromodinitro-, action of ethyl 
sodacetoacetate on, 772. 


/ ——_ —— action of ethyl] sodiomalonate 


on, 377. 

—— tribromotrinitro-, action of ethyl 

sodiomalonate on, 497. 
trisubstituted derivatives of, 884. 
Benzeneuzobenzylidene-naphthylamine, 

616. 

Benzeneazodianilidonaphthalene, 629. 
Benzeneazodihydroxynaphthalene, 

{1 :2: 2”), 628. 
Benzeneazo-a-dinaphthylamine, 912. 
Benzeneazo-a8-dinaphthylamine, 993. 
Benzeneazo-a$-dinaphthylamine, a-, 385. 
Benzeneazo-Sa-dinaphthylamine, a-, 385. 
Benzeneazo-88-dinaphthylamine, 993. 
Benzeneazodiphenylcarbamide, 616. 
Benzeneazoethy]-o-naphthylamine, 911. 
Benzeneazo-8-naphthylamine, triazine 

from, TRANS., 329. 
Benzeneazo-8-naphthyltolylamine, 99. 
Benzeneazoparatoly]-«-naphthylamine, 

912. 
Benzeneazophenol-a-naphthylamine, 

912. 

Benzene-derivatives, conversion of 

pentamethylene-derivatives into, 129. 
Benzenediazonitrosophe:yltolylamine, 

610. 

Benzenes, bromonitro-compounds pre- 

pared from, 983. 

— chloro-, obtained from anisoil, 

365. 

Benzene-series, alteration of compounds 
of, on exposure to air and light, 

1401. 


selenium and oxygen deriva- 
tives in the, 34. 
Benzenesulphoncyanamide, 501. 
Benzenesulphoneorthamidobenzamide 
and its anhydride, 1289. 
Benzenetribenzoic acid, 770. 
Benzenylacetoethenylazoxime, 44. 
psranitro-, 46. 
Benzenylamidoxime, action of acetalde- 
hyde and ethyl acetoacetate on, 44. 
—-— action of aldehydes on. 253. 
— action of ethyl chloracetate on, 
260. 
—— paramido-, 46. 
paranitro-, 44. 
Benzenylamidoximeglycollic acid, 260. 
anhydride, 260. 
Benzenylamidoximeoxalic acid, 259. 
Benzenylanilidoxime, reactions of, 43. 
Benzenylazoximeisoamenyl, 254. 
Benzenylazoximeisobutenyl, 254. 
Benzenylazoximemetanitrobenzenyl, 
metanitro-, 256, 
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Benzenylazoximemethenylcarboxylic 
acid, 258. 

Benzenylazoximephenylethenyl, 253. 

Benzenylazoximepropenyl, 254. 

Benzenylazoximesalicenyl, 254. 

Benzenylearbonylimidoxime, paranitro-, 
40 


Benzenylethenylazoxime, paranitro-, 
45 


Benzenylhydrazoximeamidobenzenyl- 
amine, 255. 
Benzenylhydrazoximeamidometanitro- 
benzylidene, metanitro-, 256. 
Benzenylhydrazoximeisoamylidene, 254. 
Benzenylhydrazoximeisobutylidene, 254. 
Benzenylhydrazoximephenylethylidene, 
253. 
Benzenylhydrazoximepropylidene, 254. 
Benzenylhydrazoximesalicidene, 254. 
Benzenylorthotoluidoxime, 256. 
Benzenylparatoluidoxime, 43. 
Benzeny|paratoluylcarbonylimidoxime, 


Benzhydroxamic acid, constitution of, 
256. 
Beuzidine, 1297. 
metadiamido-, 782. 
metadinitro-, 782. 
metamido-, 783. 
metanitro-, 783. 
Benzidinediurethane, 1298. 
Benzidinemetadisulphonic acid, 58. 
Benzidinesemiurethane, 1298. 
Benzidinesulphone, 59. 
Benzidinesulphonedisulphonic acid, 60. 
Benzidinesulphonesulphonic acid, 59. 
Benzidinesulphonic acid, 57. 
Benzidinetetrasulphonic acid, 59. 
Benzidinetrisulphonic acid, 58. 
Benzile, action of ammonium formate 
on, 784. 
chloro-, 783. 
condensation products of a-acetyl- 
pyrroline. with, 1000. 
nitro-, 624. 
—— —— dioximes of, 624. 
oximes, atomic arrangement in, 
349. 
—— — constitution of, 721. 
isomerism of, 575. 
reduction of, Proc., 1890, 31. 
Benzilemetanitrophenylhydrazine, 151. 
Benzilemethylphenylhydrazone, 24. 
Benzilemethylphenylosazone, 24. 
Benzileorthocarboxylic acid, 989. 
Benzileparacarboxylic acid, 168. 
Benzimido-ethyl ether, metanitro-, 973. 
Benzobuty! alcohol, 309. 
—— oxime, Trans., 310. 
Benzoic acid, action of nitrous anhydride 
on, 1401. 
—— detection of, in foods, 1031. 


INDEX OF SUBJECTS. 


Benzoiec chloride, action of, on sodium 
cyanamide, 1253. 
sulphinide, action of acids on, 94. 
Benzoin, action of ammonium formate 
on, 784. 
and acetone, 
Trans., 783. 
Benzoinoxime, a second, 1264. 
Benzoparatoluidine, 43. 
thio-, 43. 
Benzophenodihydroketometadiazine, 
178. 

Benzophenone, derivatives of, 1422. 
paramido-, 1142. 
Benzophenones, halogen, 

1144. 
Benzophenyldihydroketometadiazine, 
derivatives of, 178. 
Benzorthotoluidide, thio-, 256. 
Benzoylacetonemethylphenylhydrazone, 
24 


compound from 


oximes of, 


Benzoylacetonitrile, 1251. 
Benzoy1-8-acetylmetanitrophenylhydr- 
azine, a-, 150 
Benzoylamidocinnamic acid, 623. 
Benzoylamido-orthocoumaric acid, 623. 
Benzoylanisenylamidoxime, 145. 
Benzoylanisoil, para-, 963. 
Benzoylbenzamide, paranitro-, 486. 
Benzoylbromallylamine, 953. 
Benzoylbromothymol, 366. 
Benzoylbutaldehyde, 358. 
Benzoylchlorodibromophenol, 1108. 
Benzoyl-compounds of carbohydrates, 
glucosamine, and glucosides, 578. 
Benzoylcotarnine, 528. 
Benzoylcotarnineoxime, 528. 
Benzoylcyanamide, 1253. 
Benzoyldihydropyrroline, 65. 
derivatives of, 1430. 
Benzoyldithionaphthol, 1306. 
Benzoyleugenol, dibromo-, 638. 
Benzoylformaldehyde, preparation of, 
51. 
Benzoylimidocinnamice acid, Plochl’s, 
623. 
Benzoylimidocoumarin, Plochl’s, and 
its isomerides, 621. 
Benzoyl-a-isoamylpropionic acid, 8-, 
1101. 
Benzoylmethylecgonine hydrochloride, 
647. 
Benzoyl-8-naphthenylamidoxime, 62. 
Benzoyl-a-naphthy! ethyl ether, 964. 
Benzoy]-8-naphthylhydrazine, 61. 
Benzoylparaxylidine, 606. 
Benzoylphenetoil, para-, 964. 
Benzoylphenylacetaldehyde, 359. 
Benzoylpicolylfurylalkeine, 1437. 
Benzoylpropaldehyde, 358. 
Benzoylpropionic acid, 895. 
Benzoylpyridyl-8-lactic acid, 521. 


Benzoylsalicenylamidoxime, 143. 
Benzoyltannin, 163. 
Benzoylthio-8-dinaphthylamine, 1306. 
Benzyl alcohol, orthamido-, 1254. 
derivatives of, 178. 
paranitro-, 486. 

—— bisulphide, orthonitro-, 488. 

— cyanide, displacement of the 
methylene hydrogen atoms in, 1142. 
—— imidophenylthiocarbamate,TRaANS., 

296 


methyl ketone, bromodinitro-, 773. 

—— trinitro-, 1419. 

—— phenylimidophenylthiocarbamate, 
TRANS., 298. 

— sodium thiosulphate, 1419. 

—— sulphide, orthonitro-, 487. 

—— A?.cistrans tetrahydroterephthalate, 
1134. 

—— thiocarbamate, preparation, reac- 
tions and properties of, Trans., 293. 

Benzylacetamide, orthamido-, 1442. 

paranitro-, 486. 

Benzylacetanilide, orthamido-, 1443. 

Benzylacetone, metamido-, 1138. 

Benzylacetoparatoluidide, orthamido-, 
1258. . 

Benzylalsorbite, 730. 

Benzylamine. action of, on methylene 
chloride, 887. 

paranitro-, 486. 

Benzylamineparacarboxylic acid, 977. 

Benzylangelicalactone, 376. 

Benzylaniline, orthamido-, 1258. 

— orthonitro-, reduction of, 1444, 

paranitroso-, 614. 

Benzylanthracene, 1145. 

dihydride, 1426. 

Benzylanthracenesulphonic acid, barium 
salt of, 1145. 

Benzylanthranol, 1425. 

Benzylbenzamide, orthamido-, 1442. 

orthonitro-, 1442. 

Benzylbenzoylanilide, orthamido-, 1258. 

Benzylcarbamide, paranitro-, 486. 

Benzylcyanopheny|lthiocarbamide, 
amido-, 1408. 

Benzyldeoxybenzoin, ortho- and para- 
nitro-, 1142. 

—— paramido-, 1143. 

Benzyldihydroanthranol, 1425. 

Benzyldihydropyrroline, 65, 1430. 

Benzyleneanthrone, amido-, 1425. 

Benzylethanetricarboxylic acid, 896. 

Benzylethylmetamidophenol hydro- 
chloride, orthonitro-, 1116. 

—— orthamido-, 1116. 

Benzylformamide, orthonitro-, 1443. 

Benzylformanilide, orthonitro-, 72. 

Benzylformorthotoluide, orthonitro-, 74. 

Benzylformoparatoluidide, orthonitro-, 
73. 


INDEX OF SUBJECTS. 


1539 


Benzylfurfuraldoxime, 1267. 
Benzylfurfuryl, 1407. 
Benzyl-y-hydroxyvaleric acid, 8-, 377. 
Benzylideneamidophenyltolylamine,610. 
paranitro-, 610. 
Benzylidenebenzidine, metanitro-, 1298. 
Benzylidenechloroparatolylsulphone, 
380 


Benzylidenechlorophenylsulphone, 379. 
Benzylidenediethylsulphone, 56. ; 
Benzylidenelepidineparasulphonic acid, 
1435. 
Benzylidenemetanitrophenylhydrazine, 
150. 
Benzylideneorthamidoazotoluene, 616. 
Benzylideneorthonitrophenylhydrazine, 
148. 
Benzylideneparamidodiphenylamine, 
609 


Benzylideneparaxylidene, 606. 

Benzylidenepseudocumylhydrazine, 
TRANS., 55. 

Benzylidenequinoline - 3 - carboxylic 
acid, 1325. 

Benzylidenetetrahydro - 8 - naphthyl- 
amine, ac.-, 632. 

Benzylidenexylidine, metanitro-, 606. 

Benzylisoanisaldoxime, 1261. 

Benzylisobenzaldoxime, 1123. 

and phenyl cyanate, interaction of, 
1412. ? 

—— paranitro-, modifications of, 1412. 

Benzyllevulinic acid, 376. 

bromo-, 376. 

Benzylmetanitroisobenzaldoxime, 1262. 

Benzylmethylcarboxyglutaric acid, 1135. 

Benzylmethylsuccinic acid, 1134. 

anhydride, 774. 

Benzyloxanthranol, 1144, 1425. 

Benzylparamidodiphenylamine, 609. 

Benzylparatoluidine, orthamido-, 1258. 

Benzylparaxylidine, 606. 

Benzylphenylsulphone, 380. 

Benzylphosphines and their derivatives, 
766 


Benzylphosphinic acid, 766. 

Benzylphosphinous acid, 766. 

Benzylphthalimidine, paramido-, 487. 

Benzylpyridyl chloride, action of moist 
silver oxide on, 794. 

—— platinochloride, 794. 

Benzylsuccinic acid, 774, 895, 1135. 

— — homologues of, 774. 

anhydride, 896. 

Benzylthiosulphuric acid, 1419. 

Benzylvalerolactone, 376. 

Berberal, Trans., 1062. 

action of alkalis on, TRANS., 1075. 

—— action of phenylhydrazine on, 
Trans., 1077. 

—— constitution of, Trans., 1002. 

—— examination of, TRans., 1000. 
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Berberal, hydrolysis of, TrRans., 1064. 
—— synthesis of, Trans., 1079. 
Berberilic acid, Trans., 994, 1048. 
—— action of heat on, TRANS., 
1051. 
— — constitution of, TRans., 998. 
—— — hydrolysis of, Trans., 1053. 
salts of, TrRans., 1049. 
Berberine, 1011, Trans., 992. 
constitution of, TRANs., 1003. 
—— hydrobromide, tetrabromo-, 1012. 
—— hydrogen sulphite, Trans., 1096. 
oxidation of, with potassium per- 
manganate, TRANS., 1010. 
Berberis alkaloids, 648. 
Berberoline, constitution of, TRANS., 
1009. 
Berilic acid, Trans., 1091. 
—- -—— salts of, Trans., 1092. 
Berthollet’s laws, 1367. 
Beryllium antimonate, 216. 
atomic weight of, 698, 1375. 
fluoride, heat of neutralisation of, 
680. 
oxide, action of magnesium on, 
451. 
—— —— preparation and properties 
of, 697. 
—— phosphates, 1056. 
—— sodium silicates, 562. 
Betaines of pyridine bases, 1431. 
preparation of, 747. 
Betel leaves, ethereal oil of, 135. 
Bidioxymethyleneindigo, 1140. 
Bile, urobilin in the, 187. 
Bile-pigments, 181. 
Bilirubin, molecular weight of, 76. 
oxidation of, 181. 
Biliverdin, reduction of, 181. 
Birch oil, 256. 
_ Bismuth, atomic weight of, 706. 
behaviour of, with sulphur and 
selenium, 216. 
effect of, on the freezing point of 
tin, Trans., 384. 
electrolytic estimation of, 295. 
electrolytic separation of, from 
. copper, 1029. 
~—— phosphorescence of, in the sulph- 
ides of the alkaline earth metals, 201. 
—— physical properties of, 707. 

—— potassium iodides, 708, 1067. 
separation of, from lead, 421. 
—— sulphide, precipitated, composition 

of, 1217. 
Bis-1-phenyl-3-methy]-4-methylene-5- 
pyrazolone, TRANS., 222. 
Blacking, boot-, analysis of, 1478. 
Bleaching —— gas-volumetric esti- 
mation of, 1469. 


Blende containing manganese, estima- 
tion of zinc in, 827. 


INDEX OF SUBJECTS. 


Blood, arterial and venous, the differ- 
ence between in different blood vessels, 


—— carbonic oxide, detection of, 1200. 
—— destruction of glucose by, 1172. 
estimation of iron in, 297. 
heat developed by the action of 
oxygen on the, 274. 

—— influence of salts on the clotting 
of, 1176. 

—— method of raising the specific 
gravity of, 393. 

—— of the Aplysie, 810. 

—- oxidation in the, 651. 

—— permeability of the red corpuscles 
of, in relation to their isotonic co- 
efficients, 809. 

—— proportion of, to body weight, 
1015. 

stains, detection of, 840. 
sugar in the, 276. 

Blood-corpuscles, red, 
cholesterin in, 1017. 

Blood-fibrin, heat of combustion of, 
938. 

Blood-plasma of the splenic vein, is free 
heemoglebin present in ?, 1016. 

Blue, Egyptian, 215. 

fluorescent, 157. 
non-fluorescent, 156. 

Body-weight, proportion of blood to, 

1015. 


lecithin and 


Boiler scale, composition of, 944. 
Boiling points, law of, 1043. 
of substances are a function 
of their chemical nature, 941, 1364. 
Bootblacking, analysis of, 1478. 
Boracite, artificial production of, in the 
wet way, 1384. 
Borie acid, behaviour of mannitol 
towards, 1357. 
in the beech, 656. 
—— and phosphoric acids, a derivative 
of, 108. 
anhydride, action of magnesium 
on, 693. 
Borneol, action of carbon bisulphide on, 
517. 
—— preparation of, 
TRANS., 963. 
specific volume of, 169. 
Borneols, a-, camphorates of, 790. 
Bornite, mineral related to, 
Montana, 710. 
Bornyl phenylcarbamates, 518. 
Bornylxanthie acid, 517. 

Boron chloride, combination of ammonia 
and hydrogen phosphide with, 690. 
— fluoride, combination of, with 

hydrogen phosphide, 448. 
—— hydrides of, 693. 
—— influence of, on steel, 566. 


from _ terpene, 


from 


Boron, occurrence of, in plants, and its } 


physiological meaning, 1338. 

—— preparation of, 331. 

Botryogen, 456. 

Bouquet of fermented liquids, 1180. 

of wines, influence of yeast on, 
281. 

Bournonite from Arizona, 572. 

Brandy, analyses of, 1195. 

—— from different parts of the German 
Empire, amyl alcohol in, 1388. 

Braunite from Orebré, 1076, 

Brazilein, tribromo-, 997. 

Brazileindihydroxime, 997. 

Brazileinphenylhydrazone, 997. 

Brazilin, 996. 

tetramethyl ether, 
rivatives of, 997. 

Bromides, iodides, and chlorides of the 
alkalis, distinction between, 289. 

Bromine, volumetric estimation of, in 
the presence of chlorine and iodine, 
824, 

Bromo-derivatives of the paraffins, for- 
mation of, from alcohols, 465. 

Bromoformberberine, 1012. 

Brucine, bromination of, 1330. 

dichloro-, 1330. 

ferrocyanide, 1318. 

Brucite from the Tyrol, 339. 

Burners, new, 106. 

Butaldehyde and succinic acid, con- 
densation of, 588. 

Butaldehydes, condensation of phenyl- 
enediamines with, 138. 

Butter, analysis of, 838. 

—— estimation of soluble and insoluble 
fatty acids in, 93. 

examination of, 305. 

volatile fatty acids of, 186. 

Butyl 8-ethoxyquartenylate, 866. 

B-isobutoxyquartenylate, 866. 

ad — tertiary, TRANS., 639. 

—— f-methoxyquartenylate, 866. 

—— nitrites, normal and secondary, 
353. 

8-propoxyquartenylate, 866. 

Butylbenzenesulphonic acid, para-ter- 
tiary, 1296. 

Butylcarbinol, tertiary, 1388. 

Butylphenol, para-tertiary, 1296. 

Butylsuccinic acid, 872. 

Butyric acid, y-amido-, 360. 

detection and estimation of, 
in wines, in the presence of acetic 
acid, 1344. 

—— acids, electrolysis of, 1237. 

Butyrolactonedicarboxy lic acid, By-, 
587 


bromine de- 


Butyronitrile, y-bromo-, 360. 
y-chloro-, 1221, 
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C. 


Cacoclasite not a distinct species, 457. 

Cadmium, action of, on the halogen 
salts of cadmium, 1376. 

—— antimonate, 216. 

—— apatites, chlor-, and brom-, 11. 

arsenate, 563. 

—— arsenates, 11, 

—— arsenoapatite, chlor- and brom-, 
11. 

—— double thiosulphates of, 1057. 

effect of, on the freezing point of 
tin, TRANS., 383. 

— electrolytic estimation of, 24. 

electrolytic separation of, from 
aluminium, chromium, iron, nickel, 
and zine, 1028. 

—— electrolytic separation of, from 
arsenic, molybdenum, and tungsten, 
1029. 

— electrolytic separation of, from 
cobalt and nickel, 664. 

—— oxide, action of magnesium on, 452. 

—— phosphates, 11. 

—— potassium arsenate, 563. 

—— salts, electrical conductivity of 
solutions of, 1203. 

—— separation of copper from, 295. 

— sodium arsenate, 563. 

thiosulphates, 12. 

sub-hydroxide, 1376. 

—— sub-oxide, 1376. 

thiosulphate, 12, 564, 

Cadmous hydroxide, 1376. 

‘ oxide, 1376. 

Cesium carbonate, reduction of, by 
magnesium, 333. 

i feeding, relative values of, 
395. 

Calamine, estimation of zinc in, 418, 

—— from the United States, 113. 

Calciothorite, 1079. 

Calcium carbonate, secretion of, by 
animals, 653. 

—— — solubility of, in fresh and sea 
water, 450. 

—— effect of, on the freezing point of 
tin, TRANS., 284. 

—— estimation of, in presence of phoa- 
phoric acid, iron, aluminium, and 
manganese, 417. 

hydrogen phosphate, presence of 
magnesium in, 664. 

—— oxalate, formation of, in plants, 
191. 

oxide, action of magnesium on, 
451. 

—— —— influence of, on the decompo- 
sition of potassium chlorate, TRans., 
280 


—- phosphide, preparation of, 942, 
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Calcium plumbate, 561. 
tetrahydrogen phosphate, 695. 

Callose, a new fundamental substance 

in vegetable membrane, 734. 

Calomel, action of hydrocyanic acid on, 

223. 

Calorimeter, mixing, new form of, 440. 

Calycanthine, 403. 

Calycanthus glaucus, analysis of the 

seed of, 403. 

Camphamines, 516. 

Camphene, constitution of, Trans., 964. 

—— glycol, 1313. 

Camphonitrophenol, acetyl and ethyl 

derivatives of, 63. 
benzoate, 64. 

—— phosphate, 63. 

—— phthalate, 64. 

Camphor, a new monobromo-, TRANs., 

828. 
— action of ethyl oxalate on, TRANs., 
652. 
an isomeride of, 169. 

—— compounds of, with phenols, 1427. 
constitution of, TRANS., 832, 964. 
distillation of, with zine chloride, 

1248. 

— isobromo-, TRANS., 828. 
new bases derived from, 516. 

—— §-nitro- and a-chloronitro-, consti- 

tution of, 515. 
oil of, 261. 
— phenolsulphonie acids from, 791. 
—— production of, from turpentine, 
Trans., 961. 
—— rotatory power of, when dissolved 
in various oils, 1427. 
specific volume of, 169. 

Camphoraldehyde, constitution of, 359. 

Camphorates of the a-borneols, 790. 

Camphorie acid, constitution of, 517. 

—- acids, 790, 995. 

Camphoroxalic acid, TRANs., 653. 

reduction of, Trans., 654. 

Camphorsulphonic acid, bromo-, TRANS., 

833. 

Camphory] chloride, chloro-, 995. 

Camphoryldiamide, 1151. 

Camphorylimide, 1152. 

Cantharidin, derivatives of, 640. 

—— phenylhydrazone, 640. 

Capillarity, influence of, on the solvent 

action of liquids, 555. 

Capillary tubes, rise of solutions in, 684. 

Capric chloride, 1252. 

Caprolactone, action of sodium ethoxide 

on, 868. 

Caprylic chloride, 1252. 

Caraway, oil of, Norwegian, 902. 

Carbamide chlorides, aromatic. 633. 
condensation of, with ethyl aceto- 

acetate, 1240. 
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Carbamide, conversion of thiocarbamide 
into, 1399. 
—— estimation of, 308. 
—— heats of formation and combustion 
of, 206. 
— See also Urea. 
Carbanilamidocresol, 248. 
Carbanilamidocumenol, 249. 
Carbanilamidonaphthol, 248. 
Carbanilamido-a-naphthol, 249. 
Carbanilamidophenanthrol, 249. 
Carbanildiamidoresorcinol, 249. 
Carbanilidoacetophenoneoxime, 251. 
Carbanilidoacetoxime, 251. 
Carbanilidoamidoazobenzene, 616. 
Carbanilidoamidoazotoluene, 616. 
Carbanilidoanisaldoxime, 251. 
Carbanilidobenzaldoxime, 251. 
Carbanilidobenzeneazo-8-naphthyl- 
amine, 616. 
Carbanilido-a-benzilmonoxime, 252. 
Carbanilido-y-benzilmonoxime, 252. 
Carbanilidobenzophenoneoxime, 251. 
Carbanilidocamphoroxime, 251. 
Carbanilidocarvoxime, 251. 
Carbanilidofurfuraldoxime, 251. 
Carbanilidohydroxyazobenzene, 614. 
Carbanilidohydroxyhydrazobenzene, 
615. 
Carbanilidoisoanisaldoxime, 1261. 
Carbanilidoisobenzaldoxime, 253. 
Carbanilidoisocuminaldoxime, 1263. 
Carbanilidoisonitrosobutyl methyl ke- 
tone, 252. 
Carbanilidometanitrobenzaldoxime, 
1262. 
Carbanilidometanitroisobenzaldoxime, 
1262. 
Carbanilidomethylpropylglyoxime, 252. 
Carbanilido-a-naphthaquinoneoxime, 
252. 
Carbanilido-8-naphthaquinone-a-oxime, 
252. 
— -B- acghthaquinens-f- -oxime, 


Carbanilido- exthenisaldezime, 1411. 
Carbanilidophenoldisazobenzene, 615. 
Carbanilidoquinoneoxime, 252. 
Carbanilidothymoquinoneoxime, 252. 
Carbazoledisulphoniec acid, 1297. 
Carbizines, constitution of, 1440. 
Carbodiamidoresorcinol, thio-, 249. 
Carbodiimides and orthodiamines, con- 
densation products of, 246. 
Carbodiphenyline, 167. 
Carbohydrate from Stachys tuberifera, 
1088. 
Carbohydrates, 1085. 
act-on of the bacillus of malignant 
cedem’ on, 1454. 
— colloid, method of separation of, 
122. 
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Carbohydrates, colloid, precipitation of, 
by salts, 122. 

—— in peach gum, 1022. 

—— in the seeds of Phaseolus vulgaris, 
917. 

—— of the sweet potato, 1022. 

—— soluble, in the seeds of legumes, 
917. 

sugar yielding, insoluble, in seeds, 
544. 

Carbolic acid, commercial, examination 
of, 300. 

Carbon, action of fluorine on different 
forms of, 557. 

—— and soda or potash, use of, in 
analysis, 1027. 

—— and sulphur, simultaneous estima- 
tion of, 2900. 

as an impurity affecting the esti- 
mation of the atomic weight of 
hydrogen, 1369. 

assimilation of, by green plants, 
818. 

bisulphide, explosion of, with air 
or oxygen, TRANS., 625. 

heats of combustion and for- 
mation of, 1361. 

estimation of, in graphite, 923. 

estimation of, in organic substances 
in the wet way, 1467. 

— fluorides, hydrates of, 1386. 

—— —— preparation of, 558. 

—— free and combined, estimation of, 
in iron and steel, 1027. 

—— graphitic, different forms of, and 
their derivatives, 448. 

— tetrafluoride, 944, 1053. 

volumetric estimation of, in iron, 

924, 

Carbon-acids, bibasic, new synthesis of, 
583. 

Carbon-atoms, limitation of the free ro- 
tation of singly bound, 723. 

Carbon-chains, closed, synthesis of sub- 
stances containing, 877. 

Carbon compounds, action of ammonia- 
cal cupric oxide on, 21. 

—— arrangement in space of the 
atoms in the molecule of, containing 
nitrogen, 348. 

chemical constitution of, and 

the sign and variations of their ro- 
tatory power, 722. 

—— —— dispersion of, 1353. 

—— —— oxidation of the sulphur in, 
1462. 

Carbonates, hydrogen, electrolysis of, 
1204. 

—— rate of solution of, in acids, 843. 

volumetric estimation of, 417. 

Carbonic anhydride, density of, 322. 
estimation of, 1188. 
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Carbonic anhydride, estimation of, in 

air, 1188. 
estimation of, in potable 
waters containing magnesium, 197. 

— estimation of, in salts, 
417. 

—— —— formed in manured and un- 
mannred soils, 408. 

improvement in the method 
of estimating by volume, 194. 

—— — influence of muscular work, 
hunger, and temperature on the exha- 
lation of, 1334. 

—— —— influence of, on the products 
of fermentation, 281. 

—— —— reduction of, by magnesium, 
1372. 

oxide, action of, on nickel, TRans., 


—— —— condensation of, under the 
influence of the silent discharge, 691, 
692. 

—— — detector, 194. 

— effect of the silent discharge 
on, 1358. 

—— reduction of, by magnesium, 
1373. 

—— solubility of, in mixtures of 
alcohol and water, 103. 
Carbonic-oxide-hemoglobin, 

of, 432, 1200. 

Carbony|ldiparanitrobenzenylamid- 
oxime, 45. 

Carbonylhydroferrocyanic acid and its 
derivatives, 116. 

Carbonylorthamidophenol, changes of, 
in the animal system, 1413. 

constitution of, 1413. 

Carbonylorthohydroxyamidophenol, 
1413. 

= ales acid, para-, 
977. 


detection 


Carboxycinnamic acid, ortho-, oxida- 
tion of, 54. 

Carboxycinnamyldithiocarbamic 
ortho-, 1123. 

Carboxyl-group in the aromatic series, 
influence of certain groups on the 
thermochemical value of, 439. 

Carminic acid, constitution of the hydro- 
carbon obtained from, 1145. 

Carrotene, 641. 

—— in Diaptomus, 640. 

in leaves, 285. 

Carvacrol, bromamido-, constitution of, 
884. 

—— bromonitroso-, constitution of, 884. 

Casein, estimation of, 312. 

_ estimation of, in condensed milk, 
2. 
—— heat of combustion of, 938. 
Cassia, oil of, examination of, 423. 


acid, 
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Castor-oil bean, poisonous principle of, 
535. 

ao examinati = of, 429. 

Catechol, action of chlorine on, 754, 
1255. 

— physiological action of, 1019. 

—— preparation of, TRANS., 587. 

Cattle marrow, 1172. 

Celestine from Mineral Co., West Vir- 
ginia, 1071. 

— occurrence of, near Torda, 713. 

Celestine-bed of Koppaénd, mean com- 
position of, 713. 

Cell, vegetable, behaviour of, with 
alkaline silver solution, 401. 

Cell. See Voltaic. 

Cell-membrane, vegetable, composition 
of, 1456. 

Cell-membranes, vegetable, 283. 

Cellulose, acetylation of, TRANs., 1. 

and its modifications, 581. 
animal, 227. 

—— constitution of, TRANs., 4. 

—— estimation of, 303. 

—— existance of an enzyme in the 
seeds of grasses which dissolves, 
Trans., 497. 

flax, characters of, TRANs., 199. 

—— from various sources, 1457. 

—-— pentacetate, TRANS., 2. 

Celtis reticulosa, scatole in the wood of, 
191. 

Cephalanthin, 171. 

Cerebrose, identity of, with galactose, 
121, Trans., 57. 

Ceresin, detection of, in beeswax, 421. 

Cerium earths, 851. 

—— hydrogen sulphate, 452. 

—— phosphate, from South Norway, 
111. 


Cerotic acid, oxidation of, by nitric 
acid, 1237, 
Ceryl alcohol from flax, TRANs., 198. 
Cetraric acid, 600. 
Chalcedony, expansion of, 1372. 
Champignons du muguet, alcoholic fer- 
mentation and conversion of alcohol 
into aldehyde by, 1179. 
Charcoal, oxidising and decolorising 
properties of, 690. 
Chavicol, properties and derivatives of, 
135. 
Chelidonine, reactions of, 310. 
Chemical change, rate of, 327. 
under great pressure, evi- 
dence of, afforded by petrographical 
research, TRANS,, 404. 
—— energy, increase of, at the free 
surface of liquids, 328. 
equilibrium between hydrogen 
chloride and hydrogen in conjunction 
with metals, 685. 
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Chemical equilibrium, rdle of solid sub- 
stances in, 1365. 

—— reactions, the dead space in, 1207. 

Chinine, formation of lepidine deriva- 
tives from, 1433. 

Chitin, heat of combustion of, 938. 

Chloral, action of sulphides on, 291. 

and succinic acid, condensation of, 
586. 

Chloral-ammonia, action of heat on, 
230. 

Chloralide, action of phosphoric chloride 
on, 27. 

Chloralimide, 230, 

and its isomeride, 1093. 

Chloranilic acid, decomposition products 
of, 130. 

Chloranil, action of sodium thiosulphate 
on, 1419. 

Chloric acid, action of light on, TRANs., 
624. 

Chlorides, bromides, and iodides of the 
alkalis, distinction between, 289. 

—— hydrochlorides of, 106. 

Chlorine, action of water in the light 
on, TRans., 613. 

and hydrogen chloride, estimation 
of, when mixed, 412. 

—— and crystalline sodium carbonate, 
direct production of, from sodium 
chloride, 10. 

— direct estimation of, in mixtures of 
chlorides and iodides, 920. 

estimation of, in water, 86. 

—— free, detection of, in hydrochloric 
acid, 289, 547. 

—— gas, preparation of, for laboratory 
purposes, 445. 

—— importance of, in the plant, 1182. 

oxygen and hydrogen, equilibrium 
between, 8. 

—— preparation of, in a Kipp’s ap- 
paratus, 6. 

—— rapid detection and estimation of, 
in alkaline thiocyanates, 663. 

Chlorine-water, rate of decomposition 
of, by light, 849. 

Chloroform, action of sulphides on, 291. 

Chloroformamide-synthesis, a modifica- 
tion of, 974. 

Chloroformberberine, 1012. 

Chlorophyll, colouring matters of, 171. 

— estimation of, in leaves and in ex- 
tracts, 672. 

—— relation between the assimilation 
and transpiration produced by, 190. 
Chlorophyll-grains, green colowing 

matter of, 641. 
Cholesterin, higher homologue of, 757. 
in plants, 1457. 
—— in red blood corpuscles, 1017. 
—— molecular weight of, 914. 


INDEX OF SUBJECTS. 


Cholesterin propionate, 932. 
reaction of, 932. 
Cholesterol, occurrence of, in Scopolia 
carniolica, 403. 
Cholestol reaction, 1474. 
Cholic acid, molecular weight of, 914. 
Chondrin, heat of combustion of, 938. 
Chondrus crispus, iodine in, 402. 
Chromates, double, 1065. 
Chrome iron, 568. 
—— -— ore, analysis of, 828, 1027. 
volumetric estimation 
of chromium in, 298. 
Chromic bromide, isomeric forms of 1063. 
Chromiodates, 1378. 
Chromite, artificial preparation of, 568. 
Chromium bases, constitution of, 1213. 
—— electrolytic estimations with, 294. 
estimation of, in foods, 195. 
— estimation of, in iron and steel, 


oxide, influence of, on the decom- 
position of potassium chlorate, TRaNs., 
277, 
—— potassium arsenate, 1378, 
—— pyrovarsenate, 1378. 
—— sodium arsenate, 1378. 
—— — sulphide, 215. 
—— volumetric estimation of, in chrome 
iron ore, 298. 
Chrysanthemum cinerariafolium, homo- 
logue of, cholesterin from, 757. 
Chrysene, 1312. 
amido-, 789, 902, 1313. 
synthesis of, 515. 
Chrysenie acid, 1312. 
Chrysoketone, 1312. 
Chrysoquinone, preparation of, 1312. 
Chrystobalite, 1071. 
Chyle, destruction of glucose by, 1172. 
— human, 394. 
presence in, of a ferment which 
destroys sugar, 810. 
—— sugar in the, 276. 
Cinchine, formation of lepidine deri- 
vatives from, 1433. 
Cinchomeronamic acid, 1157. 
Cinchomerondianilide, 1158. 
Cinchomeronimide, 1157. 
Cinchomeronphenylphenylimide, 1158. 
Cinchona alkaloids, estimation of, 309. 
Cinchonie acid, sulpho-, 1435. 
Cinchonidine ferrocyanide, 1318. 
—— melting point of, 1166. 
Cinchonine ferrocyanide, 1318. 
Cineole, constitution of, 1315. 
Cineolic acid, constitution of, 1815. 
—— anhydride, 1314. 
Cinnamaldehyde, action of ethyl aceto- 
acetate on, 768. 
and ammonia, action of, on diacetyl, 
and on phenanthraquinone, TRans., 11. 
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Cinnamaldehyde, orthonitro-, action of, 
on malonic acid, 163. 
paranitro-, derivatives of, 161. 
Cinnamaldoxime, paranitro-, 161. 
Cinnamenylacrylic acid, oxidation of, 
1274. 
Cinnamenyleinchonic acid, a-, 176. 
Cinnamenyldimethylglyoxaline, TRANS., 
11. 
Cinnamenyldiphenyleneoxazole, TRANS., 
12. 
Cinnamenyl-a-naphthacinchonic 
a-, 1007. 
Cinnameny1-8-naphthacinchonic 
a-, 1008. 
Cinnameny] a-naphthaquinoline, 
1008. 
Cinnamenyl-8-naphthaquinoline, a-, 
1009. 


acid, 
acid, 


a-, 


Cinnamic acid, amido-, derivatives of, 
1123. 
—— — and its homologues, prepara- 
tion of, 891. 
benzoyllactimide of, 624. 
—— —— preparation of, 892. 
—— and isocinnamic acids, nature of the 
isomerism of, 495. 
Cinnamolmetatoluylenediamine, 139. 
Cinnamon oil, examination of, 423. 
Cinnamyleocaine from coca leaves, 76. 
occurring naturally in, 390. 
Cinnamylidenetolidine, 1299. 
Cinnamylindole, [3’], 989. 
Citraconanil, 1102. 
and pyranilpyroinlactone, identity 
of, 774. 
Citraconic acid, action of aniline on, 368. 
synthesis of, from ethyl pro- 
penyltricarboxylate, 1101. 
Citrates, distillation products of, 1102. 
Citrazinimide, consitution of, 736. 
Citric acid, estimation of, in lemon juice, 


—— —— thermochemistry of, 101. 

Citronella oil, 231. 

Citronellic aldehyde, 231. 

Citronellyl alcohol, 231. 

Citrus, crystalline substances from the 
fruits of various species of, TRANS., 
323. 

Clark cell, standard, 202. 

Clark’s soap test, standard solution for, 
198. 

Clays, composition of, 1060. 

Clotting, influence of salts on, 1176, 

Clover, red, yields and composition of 
variety of, 1183. 

Coagulation of blood, &c., influence of 
salts on, 1176. 

Coal, occurrence and estimation of 
sulphur in, 414. 

Coal-tar, coumarone in, 496. 
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Coal-tar, products of the distillation of, 
463. 

Cobalt, anomalous rotatory dispersion 
in, 673. 

antimonate. 216. 
arsenate, 563. 

—— bases, constitution of, 1213. 
carbonylferrocyanide, 117. 
chromiodate, 1378. 
electrol: tic estimation of, 294. 

—— electrolytic separation of cadmium, 
of mercury, of silver from, 664. 

— estimation of, 1470. 

oxides, 1213. 

—— potassium arsenate, 564. 

—— salts, action of sodium carbonate 
and bromine on solutions of, 568. 

—— —— effect of temperature on the 
magnetism of, 678. 

—— sesquioxide, influence of, on the 
decomposition of potassium chlorate, 
Trans., 278. 

—— sodium arsenates, 564. 

—- — sulphide, 215. 

thiosulphate, 12. 

—— thiosulphate, 330. 

Cobaltammonium bases, constitution of, 
953. 

—— salts, mercury derivatives of, 13. 

sulphites, 14. 

Cobaltoctamine salts, 14. 

Coca leaves, cinnamylcocaine occurring 
naturally in, 390. 

estimation of alkaloids in, 


310. 
Coca‘ne and atropine, relation between, 
1010. 
—— bye-product from the commercial 
synthesis of, 647, 803. 
— chromate, 839. 
crude, from Peru, valuation of, 838. 
ferrocvanide, 1318. 
-—— hydrochloride, detection of, 6. 
occurrence of isocinnamic acid in 
the alkaloids of, 494. 
test for, 839. 
Codeine, estimation of, 1198. 
methiodide, 179. 
reaction of, 311. 
Coffee, Mussoenda seeds as a substitute 
for, 285. 
Cognac, adulterations of, 1196. 
Colloidal substances, behaviour of, with 
reference to Raoult’s law, 105. 
—— molecular weights of, 725. 
Colloids, cryoscopical investigation of, 
1215. 
freezing of solutions of, 685. 
Colour analysis by means of the tinto- 
meter, 1461. 
Colouring matter from Diaptomus ana- 
logous to carrotene, 640. 
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Colouring matters of wines, 311. 
spectroscopic method for the 
estimation of, 1476. 

Combustion, formation of ozone and 

nitrogen acids in, 447. 
rapid, formation of ozone during, 
339. 

Combustion with lead chromate, 926. 

Combustions under a high pressure, 
1050. 

Composites, inulin in the capitula of, 
191. 

Conductivity, electrical, as a means of 
investigating the interaction of acids 
of complex function, 204. 

—— — change of, in freshly prepared 
solutions, 204. 

of air due tothe formation of 
ozone, 676. 

of aspartic acid, 204. 

—— —— of distilled water, 1357. 

of fused and solid salts, 1037. 

—— — of hydrogen chloride in dif- 
ferent solvents, 97. 

—— — of phenols and hydroxy- 
benzoic acids, 677. 

—— — of solid mercury, 98. 

of some salt solutions between 

18° and 100°, 676. 

of solutions of boric acid con- 
taining mannitol, 1357. 

—— —— of solutions of cadmium salts, 
1203. 


of sulphuric acid solutions, 
Trans., 86-88, 158-160. 

—— of the ammonium and aniline 
salts of the hydroxybenzoic acids, 
1039. 

—— of the substituted succinic 
and glutaric acids, 1038. 

Conhydrine, attempt to synthesise, 1447. 

Coniceine, y-, 802. 

Coniceines, 1328. 

Coniine, 802. : 

ferrocyanide, 1318. 

Constitution of organic substances, rela- 
tion of the heat of combustion to, 
1206. 

Conyrine, 802. 

Copiapite, 454, 456. 

Copper, analysis of organic substances 
containing, 296. 

-—— and ferro-manganese, electrical re- 
sistance of, 1356. 

— and nitric acid, conditions of the 
reaction between, 701. 

and potassium chlorides, saturated 
solutions of compounds of, 564. 

and zine sulphates, electrolysis of 
mixed aqueous solutions of, 678. 

—— antimonate, 216. 

—— double phosphates, *?”*. 
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Copper carbonylferrocyanide, 117. 
chloride solutions, thermal behavi- 
our of, 1206. 
chromiodate, 1379. 
effect of, on the freezing point of 
tin, Trans., 379. 

—— electrolytic estimation of, 294. 

—— electrolytic separation of, from 
arsenic, 1029. 

electrolytic separation of, from 
cadmium, 665. 

—— electrolytic separation of, from 
iron, aluminium, cadmium, chromium, 
cobalt, nickel, iron. or zinc, 1028. 

—— estimation of, 665. 

-— estimation of, by titration with 
potassium cyanide, 547. 

—— estimation of, in iron and steel, 


—— evidence of the occurrence of a 
new element in, 434. 

—— hydrosulphide, Proc., 1890, 50. 

—— influence of, on steel, 567. 

—— lead and tin, alloy of, 335. 

—— native, pseudomorphs of, after 
azurite, 453. 

—— nitrate, crystallised basic, 1376. 

—— —— crystallised basic, identical 
with gerhardite, 714. 

—— ores, tourmaline-bearing, 
Chili, 114. 

oxide, behaviour of, at high tem- 
peratures, TRANS., 269. 

—— —— influence of, on the decom- 
position of potassium chlorate, TRANs., 
279. 

— oxides, reduction of, by magnesium, 
333. 

—— oxychlorides, 1058. 

—- oxysulphides, 1211. 

—— phosphorescence of, in the sulph- 
ides of the alkaline earth metals, 
201. 

—— precipitate formed in ordinary 
water, 851. 

—— precipitation of, as thiocyanate, in 
assaying, 547. 

—— potassium carbonate solution, esti- 
mation of sugars with, 1031. 

—— pure, production of, in a crystal- 
line condition, Proc., 1890, 5. 

—— salts, action of,on metallic cyanides, 


from 


—— separation of, from cadmium, 295. 
—— sulphate, tetrabasic, 851. 

sulphide, precipitated, composition 

of, 1217. 

volumetric estimation of, 665, 926. 
Copper. See also Cuprous. 
Copper-bismuth-glance, artificial, 337. 
Coquimbite, 454. 
Corn cockle seeds, poison of, 1458. 


1547 


Corpuscles, red, lecithin and cholesterin 
in, 1017. 

—— permeability of, in relation to their 
isotonic coefficients, 809. 

Corundum in Patrick Co., Virginia, 
570. 

synthesis of, 112. 

Cossaite from the Upper Susa Valley, 

344. 


Cotarnelactone, 529. 

Cotarnelactonic acid, 529. 

Cotarnic acid, 529. 

Cotarnine, constitution of, 530. 

—— oxime, 528. 

Cotarnmethine methochloride, 528. 

Cotarnonenitrile, 528. 

Cotton-seed oil, detection of, in fats and 
olive oil, 930. 

— estimation of, in lard, 


307. 
— — testing lard for, 428. 
—— thermochemistry of, 939. 
Coumaric acid, a-benzoyllactimide of, 

624. 

Coumarinpropionic acid, 584, 777. 
Coumarins, thio-, and their behaviour 
towards hydroxylamine and pheny|- 

hydrazine, 624. 

Coumarone, bromo-, 496. 

— chloro-, 496. 

—— dibromide, 496. 

—— dichloride, 496. 

—— in coal-tar, 496. 

Cow, relative value of various foods for 

the, 395. 

Cranberry juice, fermentation and com- 

position of, 1455. 

Crataegus oxyacantha, calcium oxalate 

in leaves of, 191. 

Cresol, crude, examination of, 425. 
Cresolbenzein, ortho-, 897. 
Cresolglycollic acid, ortho-, 375. 
Cresols, condensation of dichlorether 

with, 1140. 

—— physiological action of the three, 

813 


Cresyl orthosulphide, 1420. 
Cresylethylsulphine, ortho-, 1420, 
Cresylsulphone, ortho-, 1420. 
Critical atomic coefficients, 444. 
—— points, molecular constitution of 
e-mpounds at their, 443. 
— acid, molecular weight of, 
737. 
acids, thio-derivatives of, 361. 
Crotylpyridine, 1436. 
Cryohydrate<, nature of, TRANs., 361. 
Cryoscopic investigation of colloids, 
1215. 
method of determining molecular 
weights. 324. 


| Crystallisation, apparatus for, at low 


512 


1548 


temperature and in absence of moisture 
and air, 1043. 
Crystallography of dibenzoylcinnamene- 
derivatives, TRANS., 714. 
Crystals, fluid, 106. 
Cuminildioximes, isomeric, 1143. 
Cuminolmetatoluylenediamine, 139. 
Cumylidenebenzidine, 1298. 
Cumylidenetolidine, 1299. 
Cupric. See Copper. 
Cuprous chloride, influence of hydrogen 
chloride on the solubility of, 109. 
Cupules of the beech, amount of mineral 
matter and manurial value of, 287. 
Cyanacetone, the so-called, 1094, 1095. 
Cyanalkines, 1158. 
Cyanumide, constitution of the deriva- 
tives of, 1222. 
Cyanamines, a new class of dyes, 1307. 
Cyunethine, formation of, 1158, 1159. 
Cyanides, metallic action of cupric 
salts on, 464. 
Cyanobenzyl chloride, ortho-, 1249. 
—— para-, 239. 
para-, derivatives of, 977. 
eyanide, ortho-, action of hydroxyl- 
amine on, 146. 
para-, 239. 
mercaptan, ortho-, 1250. 
—— phthalimide, para-, 977. 
thiocyanate, ortho-, 1249. 
Cyanodiphenylsuccinic acid, 504. 
Cyanogen disulphydrate, 29. 
iodide, vapour density and melting 
point of, 949. 
monosulphydrate, 351. 
Cyanomethine, formation of, 1158, 1159. 
Cyanoparatoluamide, w-, 239. 
Cyanoparatoluic acid, w-, 240. 
Cyanophenylacetamide, para-, 239. 
Cyanophenylacetic acid, para-, 239. 
Cyanophenylethenylamidoxime, para-, 
147. 
Cyanophenylethenylazoximebenzeny]l, 
148. 


Cyanopropine, formation of, 1159. 

Cyanopropylphthalimide, y-, 360. 

Cyanuric acid, synthesis of, 1082. 

Cymene, action of chromyl chloride on, 
978, 1254. 

—— chloro-, action of sulphonic chlor- 
ide on, 1288. 

—- dibromo-, 366. 

—— dinitramido- and dinitro-, constitu- 
tion of, 753. 

Cymenesulphonamide, nitro-a-, 1287. 

Cymenesulphonic acid, amido-a-, 1287. 

— — chloro-, 779. 

—— —— chloro- and bromo-a, 1288. 

—— — chloronitro-, 780. 

—— —— nitro-a-, 1287. 

C) myl methyl ketone, ortho-, 770. 
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Cystin in the urine, 1018. 
Cystinuria, 189. 


D. 


Dahllite from Norway, 714. 

Damascenine, 1317. 

Daturie acid, 1396. 

Dead space in chemical reactions, 1207. 

Decahydroquinoline and its derivatives, 
1319. 

Decahydroquinolyl 
1319. 

Decamethylenedicarboxylic acid, 1237. 

Decylene, 594. 

Dehydroerythrol, 730. 

Dehydrobenzyloxanthranol, 1144. 

—— bromide, 1144. 

—— bromo-, 1145. 

Dehydrodiacetyllevulinie acid, action of 
ammonia on, 864. 

—— preparation of, 864. 

Dehydrofichtelite, 385. 

Dejections, influence of the pancreatic 
juice on the colour of, 397. 

Delvauxite, from Vysoéany, Bohemia, 
715. 

Densities, gas, new method of determin- 
ing, 321. 

— of sulphuric acid solutions, TRANS., 
69-85, 139-158. 

Deoxybenzoin, derivatives of, 1143. 

displacement of the methylene 

hydrogen atoms in, 1142. 

Deoxybenzoinorthimidodicarboxylic 
acid, 1143. 

Deoxybenzoinorthodicarboxylic 
1143. 

—— anhydride, 1148. 

Deoxybenzoinparacarboxylic acid, di- 
bromo-, 168. 

Deoxyfuroin, 12465. 

Desaurines, molecular weight of, 1144. 

Descloizite from American localities, 
341. 

Desmine from the French Creek Mines, 
113. 

Desmotropy in phenols, 1404. 

Desylacetophenone, TRANS., 643. 

—— action of phenylhydrazine on, 
Trans., 647. 

—— oximes of, TRANs., 650. 

Desylamine, 890. 

Desylanisoil, para-, Trans., 969. 

Desylphenol, para-, TRANs., 965. 

— —— fusion of, with potash, 
Trans., 971. 

—— —— reduction of, with hydriodic 
acid, Trans., 971. 

Desylphthalamic acid, 890. 

Desylphthalimide, 890. 


dithiocarbamate, 


acid, 
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Development of frog’s spawn, influence 
of inorganic salts on, 393. 
Dextroatropine, 75. 
Dextrococaine, 647, 913. 
Dextroecgonine, 646, 913. 
Dextrinase, 998. 
Dextrins, benzoyl derivatives of, 578. 
Dextrose, action of ethyl acetoacetate 
on, in presence of alcoholic ammonia, 
732. 
—— benzoyl compounds of, 578. 
—— copper solution for the estimation 
of, 198. 
—— formation of volatile fatty acids 
from, 731. 
synthesis of, 466. 
Dextrosecarboxylic acid phenylhydr- 
azide, 154. 
Dextrotropic acid, 74. 
Diabetes, phloridzin, 1336, 1337. 
Diabetic coma and acetonuria, 399. 
Diacetamide, 1239. 
Diacetamido-orthobromacetylthymol, 
para-, 602. 
Diacetamidophenylhydrazine, 151. 
Diacetyl, action of benzaldehyde and 
ammonia on, TRANS., 8. 
— action of cinnamaldehyde and 
ammonia on, TRaNs., 11. 
action of salicylaldehyde and 
ammonia on, TRANS., 10. 
symmetrical tetrabromo-, 359. 
—tetrachloro-, action of ammonia 
and ethylenediamine on, 475. 
derivatives of, 232. 
trichloramido-, 233. 
Diacetylbrazilein, dibromo-, 997. 
Diacetylbromotoluylenediamine, 975. 
Diacetylbutane, ww,-, TRANs., 241. 
Diacetylchloranilic acid, 1271. 
Diacetyleyanhydrin, tetrachloro-, 233. 
Diacetyldiamidophenylamine, 1115. 
Diacetyldiamines, 1115. 
Diacetyldicyanhydrin, tetrachloro-, 233. 
Diacetyl-aw-diethylpentane, aw-, 
TRANS., 29, 32. 
Diacetyl-aw-diethylpentanedioxime, aw-, 
Trans., 33. 
Diacetyldinitramidodiphenylamine, 
1114. 
Diacetyldiparatolyldiamidomethylene- 
orthophenylenediamine, 246. 
Diacetyldiphenodioxazine, 491. 
Diacetyldiphenylpropylamine, 1423. 
Diacetylglyoxylic acid, tetrachloro-, 132. 
Diacetylhydrolapachone, 1310. 
Diacetylhydroisolapachone, 1310. 
Diacetylmesoanthramine, 1426. 
Diacetylmetaxylidine, 1315. 
Diacetylorthodiamidotoluene, 1115. 
Diacetylorthophenylenediamine, 1115. 
Diacetyloxalenediamidoxime, 123. 
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Diacetylparadesylphenol, Trans., 968. 
Diacetylpentane, aw-, action of de- 
hydrating agents on, Trans., 13. 
— — «tion of reducing agents on, 

Proc., 1889, 145. 
—— — condensation products of, 
TRANS., 26. 
Diacetylphenamidophenol, 159. 
Diacetylphenylimidophenol, 490. 
Diacetylquinol, monothio-, 604. 
Diacetylsalicenylamidoxime, 143. 
Diacetylsuccinenediamidoxime, 125. 
Diadochite from Vysoéany, Bohemia, 715. 
Dialdehydes, action of methylhydrazine 
on, 24. 
Dialkyl cyanothiocarbamides, 1103. 
Diallyl, derivatives of, 351. 
first oxide of a tetrahydric alcohol 
from, 354. 
—— hexasulphide, 577. 
—— oxysulphide, 577. 
—— tetrabromides, 20, 223. 
Diallylearbinol, first oxide of the penta- 
hydric alcohol from, 353. 
pentatomic alcohol and unsatu- 
rated glycerol from, 729. 
Diallylthiocarbamide, 477. 
Diamidophenazine, [2 : 2’], 1114. 
Diamine-compounds, metallic, 953. 
Diamines, aromatic meta-, fluorescent 
derivatives of, 138. 
—— ortho- and polyamines, formation 
of azines from, 178. 
— —— action of carbonyl chloride 
on, 975. 
—- —— action of quinone on, 1445. 
oxidation products of, 1444. 
Diamond from Russel Co., Kentucky, 337. 
—— nature of the, 1210. 
Diamylamine, chloro-, 952. 
Diamyloxamide, 1388. 
Diamylresorcinol, dispersion and mole- 
cular refraction of, 1201, 1202. 
Dianilidomethylbromacetoacetic 
642. 
Dianilidomethyldichloracetic acid, 643. 
Dianilidonaphthalene, [2 : 2’], 629. 
—— para-, 911. 
Dianilidonaphthaquinone, 911. 
Dianilido-orthodiazothiole, 526. 
Dianilidoparaxyloquinone, 606. 
Dianisylbromopeutalactone, 772. 
Dianisylhydroxyvaleric acid, 772. 
Dianisylpentalactone, 772. 
Dianisylpentolic acid, 584, 771. 
Dianisylpentylenic acid, 771. 
Dianisyltetrylene, 584, 772. 
Diauthryl, dichloro-, and 
chloride, 638. 
hexabromo-, 638. 
octobromide, dibromo-, 638. 
—— tetrahydride, 638. 


avid, 


its octo- 
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Diaptomus, colouring matter analogous 
to carrotene from, 640. 

Diastase, characters of, 519. 

considered as a mixture of maltase 
and dextrinase, 998. 

distribution of in malted barley, 
TRANs., 508. 

—— does the aleurone-layer secrete ?, 

Trans., 520. 

genesis and distribution of the two 
varieties of, in the resting and germi- 
nating seed, TRANS., 505. 

localisation of the secretion of, in 
the embryo, TRANs., 493. 

—— of secretion, TRANs., 509. 
action of, on ungelatinised 

starch, Trans., 510. 

of translocation, Trans., 509. 

Diazine derivatives, para-, 268, 525. 

Diazines, meta-, 1158. 

Diazoamides, normal and mixed, TRaNs., 
785. 

Diazoamido-compounds, nitrated, 39. 

Diazoamidonitrobenzene, 39. 

Diazoimidonitrotoluene, 39. 

Diazobenzene, 1115. 

chloride, action of sodium thio- 
sulphate on, 1419. 

Diazobenzeneorthotolubenzylamine, 969. 

Diazobenzeneparatolubenzylamine, 969. 

Diazo-compounds, action of finely di- 
vided copper on, 970. 

Diazodibromobenzene sulphate, 165. 

Diazometanitrobenzene-methylparatolu- 
idide, combination of, with diazopara- 
bromobenzene - methylparatoluidide, 
TRANS., 793. 

Diazo - 8- naphthalene - methylparatolu- 
idide, combination of, with diazopara- 
bromobenzene - methylparatoluidide, 
TRans., 797. 

Diazoparabromobenzene - methylpara - 
toluidide, combination of diazometa- 
nitrobenzene - methylparatoluidide 
with, Trans., 793. 

combination of diazo-8-naph- 
thalene-methylparatoluidide —_ with, 
Trans., 797. 

Diazo-reactions, 971. 

Diazoresorcinol, 156. 

Diazoresorulin, 156. 

Diazo-salt-group, and a phenyl-residue, 
intramolecular transformation _ be- 
tween, 1116. 

Diazosulphonie acids, improvement in 
Sandmeyer’s reaction with, 1149. 

Diazotoluene, ortho-, action of sodium 
sulphide on, 1420. 

para-, action of sodium sulphide 
on, 1420. 
Diazouracil, 1241. 
Diazouracilcarboxylic acid, 1240. 


Dibenzallevulinic acid, 1129. 
i ibenzamide, 1289. 
Dibenzenylazoxime, paranitro-, 45. 
Dibenzyldiazoximeoxalene, 259. 
Dibenzoylacetonitrile, 1251. 
Dibenzoylamidoethylpiperonylcarb- 
oxylic acid, TRANns., 1059. 
Dibenzoylbromotoluylenediamine, 976. 
Dibenzoylcarbamide, asymmetrical, 
1253. 
Dibenzoylcinnamene, a8-, TRANS., 662. 
action of bromine on, TRANs., 711. 
— action of heat on, TRANs., 677. 
— action of hydroxylamine on, 
Trans., 710. 
—— action of phenylhydrazine on, 
TRANs., 708. 
crystallography of Trans., 715. 
distillation of, Trans., 685. 
—— nitro-, Trans., 676. 
preparation of, TRANs., 672. 
Dibenzoylcinnamenimide, TRANS., 692. 
—— crystallography of, Trans., 718. 
dibromide, Trans., 693. 
Dibenzoylethane, 1269. 
Dibenzoylmethylhydrazine, 23. 
Dibenzoyl-a8-naphthylenediamine, 370. 
Dibenzoylorthophenylenediamine, 370. 
Dibenzoylorthotoluylenediamine, 370. 
Dibenzoylpentane, aw-, action of de- 
hydrating agents on, TRANs., 27. 
Dibenzoylsalicenylamidoxime, 143. 
Dibenzoyltrimethylenephenyldiamine, 
1244. 
Dibenzylacetic acid, 1135. 
Dibenzylalsorbite, 731. 
Dibenzylcarbamide, paranitro-, 487. 
Dibenzyl-derivatives, formation of, 504. 
Dibenzylidenediphenyline, 166. 
Dibenzylmalonic acid, 1134. 
Dibenzylorthodicarboxylic acid, 1143. 
Dibenzylphosphine, 767. 
offman’s, identity of, with tri- 
benzyiphosphine oxide, 492. 
Dibenzylphosphinic acid, 767. 
Dibenzylthiocarbamide, paranitro-, 487. 
Dibromhydrin, a-, constitution of, 1083. 
Dibutylbenzene, tertiary, 1297. 
Dibutyloctohydrophenanthroline, 138, 
Dibutyric acid, y-thio-, 1221. 
Dibutyronitrile, y-thio-, 1221. 
Dicalcium phosphate, 1056. 
Dicarbanilido-a-benzildioxime, 252. 
Dicarbanilido-8-benzildioxime, 253. 
Dicarbanilido-y-benzildioxime, 253. 
Dicarbanilidohydrazobenzene, 614. 
Dicarbanilidosalicylaldoxime, 251. 
Dicinnamylorthcdiamidotoluene, 1115. 
Dickinsonite from Branchville, 1072. 
Dicoumarin, 584. 
Dicresol, diamido-, action of nascent 
nitrous acid on, 38. 
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Dicyanobenzene, meta-, propeitics of, 
147. 
Dicyanobenzenylamidoxime, 1120. 
Dicyanobenzy! disulphide, ortho-, 1251. 
Dicyanodibenzylamine, ortho-, 1251. 
Dicyano-8-naphthenylamidoxime, 1121. 
Didehydrotrichlorodihydroxypiperazine, 
231. 
Di-diphenyltriazole, 271. 
Diet, effect of, on the secretion of 
amiclic substances, 278. 
Diethoxydichloroquinols, «- and 8-, 137. 
Diethoxydichloroquinone, para-, 136. 
Diethoxydiphenyldiketopiperazine, 1161. 
Diethoxydiphenylpiperazine, _nitroso- 
para-, 1332. 
Diethoxyphenyldiketopiperazine, para-, 
1333. 
Diethyl §-dichloromuconate, TRANS., 
934. 
Diethylacetamide, 473. 
Diethylacetanilide, 473. 
Diethylacetic anhydride, 473. 
chloride, 473. 
Diethylacetonitrile, 474. 
Diethylallylthiocarbamide, 1241. 
Diethylamylcarbamide, 1241. 
Diethylaniline, thio-, 611. 
Diethylbenzidinephthalic acid, 1298. 
Diethylbenzoylethylmethane, 493. 
Diethylbenzylthiocarbamide hydro- 
chloride, 1241. 
Diethyldimethylenetrisulphone, 1093. 
Diethylenediamine, 476. 
Diethylethylamine, B-, 474. 
Diethylethylenepseudothiocarbamide, 
1242. 
Diethylglutaric acid, 878. 
Diethylguanidine, 1241, 
Diethylmethyluracil, 31. 
Diethyloxetone, 869. 
Diethyloxetonecarboxylic acid, 869. 
Diethylphosphorous acid, TRANs., 634. 
Diethylpropylthiocarbamide _picrate, 
1241. 


Diethylpyrroline, [1], 908. 
Diethylsuccinie acids, symmetrical, 740, 
743. 
asymmetrical, 743. 
Diethylsulphonediethylmethane, 56. 
Diet hylsulphonediiodomethane, 56. 
Diethylsulphonedimethylmethane, 56. 
Diethylsulphonemethane, 56. 
Diethylsulphonethiophenylmethane, 57. 
Diethylsulphonethylmethylmethane, 56. 
Diethylthiocarbamide, derivatives of, 
1241. 
Diethyltrimethylenepseudothiocarb- 
amide, 1242. 
Diffusion, influence of, on the solvent 
action of liquids, 555. 
Diforreyldiamidoplenazine, 800. 
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Difurfuraldiphenyline, 166. 

Difurfurodiacetylene, dibromo-, 960. 

Digestibility of boiled milk, 650. 

— of rice-straw, 546. 

“oar the proteids of various grasses, 
657. 

Digestion, artificial and natural, 536. 

—— —— of agricultural feeding stuffs, 
1451. 

—— —— of proteids, 275. 

—— in the pig, 183. 

of abuminoids, effect of “saccharin”’ 

on, 1450. 

of beef and fish, influence of cvok- 
ing on, 1450. 

Digitalin, 171. 

—— crystallised, 65. 

Digitogenin, 996. 

Digitonin, composition of, 996. 

Dihexolactone, 868, 

Dihexonic acid, 869. 

Dihexyl ketone, TRANs., 533. 

hydruzone of, TRANS., 535. 

—— oxime of, TRANS., 535. 

Dihexylearbinol, Trans., 536. 

Dihomobenzenylazoime, ortho-, 256. 

ra-, 48. 

Dihydroapiole, 1294. 

Dihydrodiphenyldihydroxyantetrazine, 
70 


Dihydrodiphenylenehydroxyanthra- 
quinone, 515. 

Dihydroparadinitroazobenzene, 1116. 

Dihydrophthalic acid, 1278. 

—— —— dibromide, 1278. 

—— —— dihydrobromide, 1278. 

Dihydropyrroline, 65. 

—— derivatives of, 1430. 

Dihydroquinazoline, 1443. 

Dihydroquinazolines, 1443. 

Dibydroterephthalic acid dibromide, 
4''2., 1131. 

Dihydroxyamidonaphthalene, 2’: 2 : 1-, 
628. 

Dihydroxybenzoylphosphinic acid, 619. 

Dihydroxybenzylidenediphenyline, 
ortho-, 166. 

Dihydroxydihydroquinoline, _chloro-, 
1128. 

Dihydroxydimethylglutaric acid, 1099 

Dihydroxydimethylheptamethylene, 
ortho-, Proc., 1889, 145. 

Dihydroxydimethyltriphenylmethane, . 
897. 

Dihydroxydinaphthylphenylmethane, 
902. 


Dihydroxydiphenylamine, 369. 
Dihydroxydithiobenzoic acid, 163. 
Dihydroxyethylbenzene, metapara-, 55. 
Dihydroxylamine barium chloride, 559. 
—— cadmium chloride, 559. 

—— zinc chloride, 558. 
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Dihydroxymaleic acid, the so-called, 958. 
Dihydroxynaphthalene, TRANs., 633. 
Dihydroxynaphthalene, [2 : 2], 627. 
Dihydroxynaphthalene, 1:1’: 2: 2’- 
dichloro-, 629. 
Dihydroxynaphthalene, 1 :3 :3': 1’:2:2’- 
tetrachloro-, 629. 
Dihydroxyparaquinones, para-, action of 
hydroxylamine hydrochloride on, 493. 
Dihydroxyphenazine, 801. 
Dihydroxyphosphinic acids, 618. 
Dihydroxypyromellitice acid, pyrazolone 
derivative of, 984. 
Dihydroxyquinoline, [1 : 4], 523. 
Dihydroxyquinone, chloropara-, 242. 
action of aniline on, 756. 
—-— diethyl ether, 967. 
iodochloro-, 242. 
Dihydroxythymoquinone, 
of, 884. 
Dihydroxytoluquinone, Zincke’s, consti- 
tution of, 756. 
Diisoamylbenzene, dispersion and mole- 
cular refraction of, 1201, 1202. 
Diisobutyl dichloroglycollate, 236. 
Diisopropenyl, 728. 
Diketohexane, hexachlor-a-, 964. 
Diketohydronaphthalene, decachloro- 
[2’ : 2], 629. 
tetrachloro-, and its decomposition 
products, 784. 


constitution 


pentabromo-, 


Diketohydroxyhexene, 
1109 


Diketones, action of methylhydrazine 
on, 24. 

new class of, 388. 

Diketones, a-, action of aldehydes and 
ammonia, on, TRANS., 8. 

a-, reduction of, Proc., 1890, 31. 

Diketopentamethylene derivatives, ac- 
tion of amines on, 1090. 

Diketopentamethylenehydroxycarb- 
oxylic acid, chloro-, 131. 

—— dichloro-, 132. 
Dilaurylearbinol, TRANS., 983. 
Dilaurylearbinyl acetate, Trans., 984. 
Dimethoxydichloroquinols, a- and 8£-, 

137. 
Dimethoxydichloroquinone, para-, 136. 
Dimethoxydiphenylpiperazine, action of 

nitrous acid on, 1332. 
Dimethoxyphenylglyoxylic acid, 967. 
Dimethoxyterephthalic acid, 986. 
Dimethy] berberilate, TrRans., 1050. 
—— dichloroglycollate, 236. 

diethyl oxalate, 236. 

—— dipropyl glycol, Proc., 1890, 138. 

methylaspartate, 870. 
Dimethyl-w-acetyleaproic acid, aw-, 

Proc., 1890, 117. 
Dimet hylacetylene and itstetrabromides, 
1220. 
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Dimethyladipic acid, symmetrical, 132. 
Dimethylamidobenzene - a-azonaphthal- 
ene, 1148. 
Dimethylamidodiphenylamine, dinitro-, 
1410. 
Dimethylamidohexylene, 1001. 
Dimethylamidohydroxyquinone, 757. 
Dimethylaniline, action of aluminium 
chloride on, 137. 
thio-, 610. 
Dimethylanilinesulphoniec acid, 610. 
Dimethylanthracene, dibromo-l : 3-, 
511. 
Dimethylanthracylene, meta-, 511. 
Dimethylanthranol, [1 : 3}, 511. 
Dimethylanthraquinone, [1 : 4], 512. 
Dimethylapionole, 35. 
Dimethylasparagine, 870. 
Dimethylbenzoic acid, 3 : 5-dinitro-2 : 4-, 
981. 
— 3-nitro-2 : 4-, 980. 
Dimethyl-aa’-diacetylpentane, aa’-, 
Proc., 1890, 116. 
Dimethyldiethylammonium chloride 
and hydroxide, action of heat on, 
Trans., 780. 
Dimethyldihydroxybenzophenone, 899. 
Dimethyldimethylenetrisulphone, 1093. 
Dimethyldiphenylaldine, 373. 
Dimethyldiphenyldiamidomethylene- 
orthophenylenediamine, 246. 
Dimethyldiphenylthiocarbazide, 1260. 
Dimethylenediparatoluidine, 888. 
1 imethylethylenediamine, 954. 
Dimethyl-2-ethylquinoline-1-ortho- 
carboxylic acid, [3 : 3’], 1327. 
Dimethylglutaric acid, 878. 
Dimethylglutaric acid, aa-, 1099. 
Dimethylglutaric acid, symmetrical, 
1099. 
Dimethylglutaric acids, isomeric symme- 
trical, 132. 
—— anhydride, aa-, 1099. 
dibromo-aa-, 1099. 
Dimethylheptamethylene, formation of, 
Proc., 1889, 145. 
Dimethylindene, metamido-y-, 1138. 
Dimethylindigo, 383. 
Dimethylisopropenylearbinol, 727. 
—— action of acids on, 728. 
Dimethylketol, 1234. 
Dimethylmandelic acid, orthopara-, 979. 
Dimethyloxetone, 868. 
Dimethyloxetonecarboxylic acid, 868. 
Dimethylparamidopheny] ethylxanthate, 
605. 
. 1! ~ toda acid, 5-nitro- 
2: 4-, 980. 


Dimethylpimelic acid, aa’-, Proc., 1890, 
117. 

Dimethyl pyridinecarboxylic acid, 795. 

Dimethylpyridinedicarboxylic acid, 1002. 
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Dimethylpyrrolidine, 1000. 
nitroso-, 1001. 
Dimethylpyrroline, aB-, 
weight of, 906. 
Dimethylquinol, dichloro-, 1247. 
Dimethylquinoline, amido-, 1004. 
Dimethylquinoline-a-aldehyde, 
para-, 1158. 
Dimethylquinoxaline, tetrachloro-, 232. 
Dimethylsuccinamice acid, a-dichloro- 
symmetrical, 958. 
—— acid, asymmetrical, 
42. 


molecular 


ortho- 


a-dichloro-, substitution pro- 
ducts of, 957. 
acids, symmetrical, relation of, to 
pyrocinchonic acid, 743. 
the two symmetrical, 743. 
anhydride, a-dichloro-symmetrical, 
957. 


—— action of phenylhydr- 
azine on, 1327. 

Dimethylstrychnine, 1448. 

Dimethyltartaramide, tetrachloro-, 233. 

Dimethyltartarimide, tetrachloro-, 233. 

Dimethyltaurine, B-, 128. 

Dimethyltaurocarbamic acid, 128. 

Dimethylterephthalic acid, 2: 5], 982. 

Dimethylterephthalic acid, (2: 6}, 981. 

Dimethyltetramethylenediamine, af’- 
1155. 

Dimethyltetraphenylethane, asymmetri- 
cal, 959. 

Dimethylthiocarbamide, 477. 

Dimethyluracil, 31. 

Dimethylvalerolactone, 590. 

Dinaphthyl bisulphide, diamido-, 994. 

—— sulphide, af-, 1312. 

—— sulphides, 1311. 

— sulphoxide, aa-, 1311. 

Dinaphthylamine, af-, behaviour of, when 
combining with diazobenzene, 385. 

Dinaphthylearbamide chloride, B-, 633, 
634, 993, 1311. 

Di-a-naphthyldiamido-orthodiazothiole, 

——- cyanide, 527. 

Di-8-naphthyldiamido-orthodiazothiole, 
527 


cyanide, 527. 
Di-a-naphthyldiketodihydroparadiazine, 
269. 
Dinaphthyl-ay-diketopiperazine, a- 
1309 


Pinaphithy -ay-diketopiperazine, -, 


Di. ** A oxide, 510. 
bromo-, 510. 

—— —— dinitro-, 510. 
Dinaphthylmethane, 511. 
Dinaphthylpiperazine, 8-, 1333. 
Dinaphthylsulphone, aa-, 1312. 


Dinaphthylsulphone, af-, 1312. 
Dinaphthylsulphone, §8-, 1311. 
Dioxalparatoluidide, 525. 
Dioxanilide, 525. 
Dioxyberberine, Trans., 1003, 1087. 
action of alkalis on, TRANs., 1089. 
— constitution of, Trans., 1008. 
Dioxymethylenephenylglyoxylic _ acid, 
966. 
Dipalmitylearbinyl acetate, TRaNs., 987. 
Diphenacyl!paratoluidine, 525. 
Diphenamidophenylene, 158. 
Diphenic anhydride, molecular weight 
of, 715. 
Diphenyl, action of nitrous anhydride 
on, 1401 
—— conversion of aniline into, 972. 
derivatives of, 782, 897. 
—— diamidopara-, action of nascent 
nitrous acid on, 38. 
—— A!:3 dihydroterephthalate, 1132. 
—— A?‘5cistrans dihydroterephthalate, 
1131. 
—— dithiodimethy] ether, 605. 
—— orthoparadicyanide, 167. 
Diphenylacetylenediureine and its deri- 
vatives, 1290. 
Diphenylaldine, 373. 
Diphenylamine, action of 
anbydride on, 1401. 
—— dinitramido, 1114. 
—— orthamido-, 1113. 
—— orthonitro-, 1113. 
—— paramido-, 609. 
—— triamido-, 1114. 
Diphenylamineparacarboxylic 
metanitro-, 374. 
Diphenyl-8-benzoylpropionic acid, a-, 
TRaNs., 681. 
—— — action of heat on, Trans., 
685. 
—— — action of hydroxylamine on, 
TRANS., 683. 
—— —— action of phenylhydrazine on, 
Trans., 682. 
—— — ethylamide of, Trans., 706. 
—— — methylamide of, Trans., 703. 
—— —— reduction of, TRans., 681. 
Diphenylbromotoluquinoxaline, 976. 
Diphenylbutane, 1408. 
Diphenylbutylene, 1408. 
Diphenylearbamide, metamido-, 760. 
—— metanitro- and paranitro-, 760. 
Diphenylearboxyanilide, para-, 759. 
Diphenyldiamido-orthodiazothiole, 526. 
Diphenyldibutine ketone, paradinitro-, 
162. 
Diphenyldichlorodiketoparadiazine, 526. 
Diphenyl-ay-diethyl-80-diketopiper- 
azines, 1160. 
Dicken idibetepesedinten one. 268. 


Diphenyldiketoparadiazine 


nitrous 


acid, 
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Diphenyl-«y-diketopiperazine, 1332. 

Diphenyl-a¢-diketopiperazine, 1333. 

Diphenyl-ay-diketopiperazine-8¢0-homo- 
carboxylic acid, 1162. 

Diphenyl-ay- dimethyl- -Bé-diketopiper- 
azines, isomerism of, 1160. 

— Ipyrazoloneacetic acid, 


ee atthaeitieineie 261. 
Diphenylene ketone oxide, tribromo-, 
893. 
Diphenylenebisazodimethylaniline, 167. 
Diphenylenebisazo-8-naphthol, 167. 
Diphenylenebisazoresorcinol, 167. 
Diphenylenemetaphenylenediamine, 
amido-, 614. 
Diphenylethylamine, 8-, 1407. 
Di-phenylethyltriazole, 271. 
Diphenylfurfuran, Trans., 944, 953. 
— reduction of, Trans., 955. 
tetrabromo-, TRANS., 954. 
Diphenylfurfurancarboxylic acid, 
Trans., 951. 
— — action of bromine on, TRANs., 


958. 
Diphenylfurfurandicarboxylic acid, 
TRANs., 951. 
Diphenylglutaric acid, 132. 
symmetrical, 384. 
Diphenylhomofluorindine, 1444. 
Diphenylhydrazine, derivatives of, 1259. 
Diphenylhydroxykyanidine, 497. 
Diphenylimidophenylene, 490. 
Diphenyline, derivatives of, 166. 
Diphenylizinedihydroxytartaric acid, 
metanitro-, 151. 
Diphenylketopiperazine, 1160. 
Diphenylmetadiazine, amido-, 
tion of, 1159. 
Diphenylmetaphenylenediamine, 
nitroso-, 613 
Diphenylmethane, derivatives of, 1422. 
Diphenyl-aS-naphthatriazine, TRANS., 
331. 


forma- 


pare 


Diphenylnaphthylamine, 1410. 

Diphenylnaphthylamine-blue, constitu- 
tion of, 1308. 

Diphenyl]-8-naphthylcarbamide, 633. 

Diphenylnitrosoketopiperazine, 1161. 

Diphenylorthoparadicarboxylic acid, 
167. 


Diphenylparanaphthalenediamine, 911. 
Diphenyl-5-phenylpyrrolidone, 3-, 

TRANS., 683, 696. 
Diphenylphosphory! chloride, 34. 
—— thiochloride, 35. 

trichloride, 35. 

Dipheny!phthaloylic acid, 897. 
Diphenylpiperazine, 1332. 
Diphenylpropyl alcohol, 1423. 
Diphenylpropylamine, 1422. 
Diphenylpropylcarbamide, 1422. 
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Diphenylpropyloxamide, 1422. 
eal ylthiocarbamide, 


O_O 1000. 
= B-pyrroylpropionic acid, a-, 
1000. 


Diphenylquinoline, aB-, 1142. 

Diphenylrosamine, 158. 

Diphenylselenone, 34. 

Diphenylsuccinic anhydrides, 1135. 

Diphenylsulphideorthocarboxylic acid, 
1292. 

Diphenylsulphonebromopropane, 988. 

Diphenylsulphonemethane, 56 

Diphenylsulphonethylamine, 380. . 

Diphenylsulphonisopropy] alcohol, sym- 
metrical, 780. 

Diphenyltetrazine, nitro-, TRANS., 51 

Diphenylthiocarbamide, action of allyl 
bromide on, TrAns., 303. 

— action of benzyl chloride on, 
Trans., 297. 

Diphenylthiocarbazinic acid, 1260. 

Diphenylthiosemicarbazide, metunitro-, 
151. 

—— parabromorthonitro-, 152. 

Diphenyltolylenedicarbamide, 760. 

Diphenyltricyanocarboxylic acid, 1252. 

Diphenyltrimethylene cyanide, aa’-, 

384. 


Diphthalylditrimethylenetriamine, 976. 
Dipropionamide, 726 
Dipropionylnaphthylenediamine, 1115. 
Dipropionylorthodiamidotoluene, 1115. 
Dipropylamido-y-disulphide hydro- 
chloride, 472, 1090. 
Dipropylcarbamide, 476. 
Dipropyldiphenyldiketodihydropara- 
diazinecarboxylic acid, 270. 
Dipropyldisulphide-y-di phthalamie acid, 
472. 


Dipropylglutaric acid, 879. 

Dipropylthiocarbamide, 476. 

Dipseudocumyltetrazine, TRANs., 56. 

Dipyrogallopropionic acid, 982. 

Diquinoyltetroxime, 1403. 

Diresorciny] tetrabenzoate, 136. 

Disazobenzeneparachlorophenyihydr- 
azine, tetranitronitroso-, 1119. 

Disinfectant powders, carbolic, examina- 
tion of, 300. 

Dispersion, anomalous, rotatory, in iron, 
cobalt, and nickel, 673. 

of acids of the acetic series, 1353. 

—— of alcohols of the fatty series, 
1034. 

— of allylbenzene- and propenyl- 
benzene-derivatives, 748. 

—— of carbon-compounds, 1353. 

— of phosphorous oxide, TRANS., 
566 


Dispersive power and molecular re- 
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fractive energy of aromatic deriva- 
tives with saturated lateral chains, 
relation between, 1201. 

~ we power of aqueous solutions, 
673 

Dissociation of amine hydrochlorides 
and salts of the futty acids in solu- 
tion, 684. 

—— of salts containing water, 206. 

—— of substances in solution, 325. 

—— tension, compounds which have a, 
equal to the vapour pressure of their 
saturated solution, 553. 

—— theory, studies in chemical optics 
with reference to, 313. 

Dissolution, heat of, of sulphuric acid 
solutions, Trans., 94—114, 165— 
1-7. 

Distillation, fractional, under reduced 
pressure, apparatus for, 329, 556. 

of wood, products of the, 956. 

Disulphones, 55. 

Diterpodilactones, a- and 8-, 873. 

Diterpolactonic acids, a- and B-, 873. 

Diterpoxylic acids, a- and £-, ‘salts of, 
873, 874. 

Diterpylic acid, a-, 874. 

Dithiodibutyramide, y-, 1221. 

Dithiodibutyric acid, y-, 1221, 

Dithionaphthol, aa-, 1306. 

Dithioxamide, 29. 

Dithymol, 1403. 

Ditolubenzylthiocarbamide, ortho-, 978. 

—— para-, 969. 

Ditoluene, dinitroso-, 1122. 

Ditoluidotoluquinone, 912. 

Ditoluylene sulphoxide, para-, 1136. 

Ditolyl, diamidopara-, action of nascent 
nitrous acid on, 38. 

—— dihydrosulphide, ortho-, 606. 

Ditolylcarbamide, ortho-, 1285. 

Ditolyldiamido-orthodiazothiole, ortho-, 
and its derivatives, 527. 

—— para-, 527. 

—— cyanide, para-, 527. 

—— nitrosopara-, 527. 

Ditolyldiketodihydroparadiazine, para-, 
269. 

Ditolyl-a8-diketopiperazine, 
1162. 

Ditoly1-a7-diketopiperasine, 
128 

— ale 1284. 

Ditolylethyltriazole, para-, 271. 

Ditolylketoxime, para-, 1412. 

Di-tolylmethyltriazole, para-, 271. 

Di-tolylphenyltriazole, para-, 271. 

Ditolylpiperazine, 1161. 

Ditolylpiperazines, ortho- and para-, 
1333 


para-, 


ortho-, 


Ditolyltetrazine, dibromopara-, TRANS., 
51. 
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Ditolyltetrazine, nitroortho-, TRAaNs., 54. 
—— nitropara-, TRANS., 51. 

— ortho-, Trans., 52. 

—— para-, and its derivatives, TRANS., 


Ditolyltetrazinesulphonic acid, ortho-, 
Trans., 53. 

Ditriazole derivatives, 271. 

Di-trimethylenephenyltriamine, 976. 

Diuretin, 1475. 

— analysis of, 1475. 

Divalolactone, 867. 

Divalonie acid, 868. 

Dixylyldiamido- -orthodiazothiole, meta-, 


528. 
ay - eetemeee ee cee para-, 


a <a 1423. 
Dog, hemoglobin of the, 273. 
urine of the, nitrogenous constitu- 
ents of, 279. 
Dog-fish, formation of urea in, 1451. 
Dropsy, nature of the effusion in, 1173. 
Drugs, estimation of ash in, 833. 
Drying apparatus for fodders containing 
ya oils, 671. 
substances under diminished pres- 
sure, 1185. 
Durylanilide, 759. 
Dyes of the benzein-group, 157. 
Weselsky’s resorcinol, 156. 
Dyslyte, 872. 


E. 


Earths, rare, estimation of, 565. 
Ecgonine, oxidation of, 1449. 
Effusions, pathological, 1173. 
Egg, detection of the colouring matter 
of the yolk of, 840. 
Egg-substance, estimation of, 840. 
Egg-yolk, heat of combustion of, 938. 
Egyptian blue, 215. 
Eikosihydrotriphenylbenzene, 1423. 
Elaidic acid, addition of chlorine and 
halogen acids to, 1396. 
Electric arc, action of, on gases, and its 
employment for demonstrations, 1047. 
discharge, prolonged action of, on 
iodine, 68 
Electrical conductivity as a means of in- 
vestigating the interaction of acids of 
complex function, 204. 
change of, in freshly-prepared 
solutions, 204. 
of air due to the formation of 
czone, 676. 
—— of aspartic acid, 204. 
— —— of distilled water, 1357. 
—— —— of fused and solid salts, 
1037. 
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Electrical conductivity of hydrogen chlor- 
ide in different solvents, 97. 

of phenols and hydroxyben- 
zoic acids, 677. 

of solid mercury, 98. 

—— —— of solutions of boric acid con- 
taining mannitol, 1357. 

— —— of solutions of cadmium salts, 
1203. 

—— —— of some solutions at tempera- 
tures between 18° and 100°, 676. 

of substituted succinic and 

glutaric acids, 1038. 

of sulphuric acid solutions, 
Trans., 86—88, 158—160. 

—— —— of the ammonium and aniline 
salts of the hydroxybenzoic acids, 1039. 

—-— current, oxidation of sulphides by, 
1342. 

—— discharge, silent, effects of the, 
1358 

—— properties of semi-permeable walls, 
1354 

resistance of gases, influence of a 
magnetic field on, 1359. 

—— —— of iron and its alloys at high 
temperatures, 549. 

—— —— of nitrogen peroxide, varia- 
tions in the, with rise of temperature, 
203. 

—— of the alloys of ferromangan- 
ese and copper, 1356. 

Electricity, development of, in elec- 
trolytes, 677. 

—— passage of, through hot gases, 
1037. 

Electrochemical effects on magnetising 
iron, 678. 

Electrochemistry of some organic acids, 


Electrodes, platinum, maximum polar- 
isation of, in sulphuric acid, 316, 675. 
polarisation of, in dilute 
sulphuric acid, 551, 676. 
polarisation of, 933. 
Electrolysis of a mixture of two salts in 
aqueous solution, 678. 
of aluminium fluoride in igneous 
fusion, 1040. 
of fatty acids, 1236. 
—— of fused aluminium oxide and 
fluoride, 552. 
—— of hydrogen carbonates, 1204. 
—— of mixed solutions, 317. 
of potassium ethyl malonate and 
ethyl potassium succinate, 583. 
of silver chloride dissolved in 
sodium thiosulphate, 1204, 
—— with semi-permeable walls, 1354. 
Electrolytes, binary, difference of poten- 
tial between two dilute solutions of, 
1355. 


INDEX OF SUBJECTS. 


Electrolytes, conditions of equilibrium 

between, 437. 
development of heat and electricity 
in, 677. 

—— different, surface tension of polar- 
ised mercury in, 552. 

Electrolytic cells, resistance of, 317. 

—— estimations and separations, use of 
double pyrophosphates in, 294. 

—— separations, 294, 664, 1028, 1029. 

Electrometer, Lippmann’s capillary, 
limits of accuracy of, 552. 

Electromotive force of metallic salts, 
843. 

—— —— seat of the variation of, with 
temperature, 1035. 

—— forces, changes in, produced by 
changes of concentration of the excit- 
ing liquid, 1035. 

of cells containing mixed 
salt solutions, 202. 

Element, new, evidence of a, in tel- 
lurium, antimony, and cupper, 434. 

Elements, atomic refraction of, 313. 

—— relation between the atomic volume 
of, and the influence of, on steel, 
567. 

—— structure of the line spectra of, 
674. 

Eleonorite, 219. 

Embryo and endosperm, relation of, 
TRANS., 474. 

form in which reserve starch enters, 
Trans., 513. 

— localisation of the secretion of 

diastase in the, TRans., 493. 

visible changes in, during germina- 
tion, TRANs., 466. 

young, secretion of an amylohydro- 
lyst (diastase) by, TRANs., 489. 

Embryos, excised, development of, on 
foreign endosperms, TRANS., 478. 

of barley, culture of, on 

nutrient solutions, TRANs., 483. 

— culture of, on water, 
TRANS., 482. 

Emetine, assay of, in ipecacuanha wine, 
310, 548. 

Endosperm and embryo, relation of, 
Trans., 474. 

—— function of the starch of, Trans., 
478. 

visible changes in, during germina- 
tion, TRANS., 466. 

Endosperms, foreign, development of 
excised embryos on, TRANS., 478. 

Endothermic reactions, spontaneous, and 
Berthelot’s law of maximum work, 
681. 

Ensilage, experiments on, at Woburn, 
286. 


Enstatite, 19. 


Enzymes, TRANS., 835. 

hydrolytic, origin of the, of germi- 
nated grain, TRANS., 511. 

Epidote as a rock-forming mineral, 
460. 

—— from Syphnos, 344. 

Equilibrium between hydrogen, chlorine, 
and oxygen, 8. 

—— chemical, between hydrogen chlor- 
ide and hydrogen in conjunction with 
metals, 685. 

—— in homogeneous solutions when 
unequally heated, 444, 

Equivalents, optical, 433. 

Erythrane, constitution of, 730. 

Erythrene, constitution of, 730. 

Erythrol, action of, on alkali alkyloxides, 
935. 

—— bromide, 730. 

—— derivatives of, 730. 

heat of formation of the sodium 

derivatives of, 935. 

heats of combustion and formation 
of, 1360. 

Essential oils, Maumene’s test for, 834. 

Etard’s reaction, 978. 

Ethane derivatives, stereochemistry of, 
1083. 

Ethanediquinolyline, 1007. 

Ethenylanilidoxime, 43. 

Ethenylbromotoluyleneamidine, 976. 

Ethenyldiphenylamidine, 371. 

Ethenyldiphenylsulphone pheny! sulph- 
ide, 988. 

Ethenylditolylamidine, 371. 

Ethenylethylorthophenylenediamine, 
612. 

Ether, action of light on, Trans., 
574. 

— action of ozone on, Trans., 584. 

conditions under which hydrogen 
peroxide is formed from, IRans., 
574, 988, Proc., 1889, 134. 

—— slow combustion of, TRANs., 585. 

—— vinylalcohola constant constituent 
of, 118. 

Ethereal oils, 1314. 

—— —— iodine absorption of, 199. 

—— —— reactions of, 199. 

—— salts, decomposition of, in the 
alimentary canal, 1013. 

—— production of, by fermenta- 
tion, 1454. 

Etherification by uranium salts, 727. 

Ethers, dispersion of, 1353. 

Ethoxyacrylic acid from a-dichloropro- 
pionic acid, 957. 

Ethoxybenzamide, 975. 

Ethoxybenzyleneanthrone, 1425. 

Ethoxycaffeine, 1166. 

Ethoxyhydrocotarnine methiodide, 531. 

Ethoxypiaselenole, 161. 
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Ethoxy-a-stilbazole, 1439. 

Ethyl acetate, amido-, 1268. 

—— acetanilidoacetate, 1415. 

—— a-acetanilidopropionate, 1416. 

— acetoacetate, action of alcohols on, 
1096. 

—- — action of, on cinnamaldehyde, 
768. 

— — action of, on dextrose in 
presence of alcoholic ammonia, 732. 
— —— condensation of carbamide 

with, 1249. 

— — derivatives of, 27. 

—— —— haloid derivatives of, 1238. 

— acetoneoxalite, conversion of, into 
symmetrical hydroxytoluic acid, 364. 

acetylmalonate, action of, on benz- 

amidine, 496. 

acrylate, conversion of, into A- 

alanine, 862. 

adipate, synthesis of, from ethyl 
potassium succinate, 583. 

— alcohol, nitro-, 857. 

—— amidothiazylacetate, 1238. 

B-amyloxyquartenylate, 865. 

— anilomethyloxalacetate, 379. 

—— aniloxalacetate, 378. 

—— anilpyrroylpyruvate, 1243. 

—— anisenylamidoximecarboxylate, 
145. 

—— benzenylamidoximeoxalate, 258. 

—— benzenylazoximemethenylcarb- 
oxylate, 259. 

benzoate, amido-, salts of, 1267. 

—— benzylbutenyltricarboxylate, 774. 

—— benzylethenyltricarboxylate, 774. 

—— benzylisobutenyltricarboxylate, 
774. 

—— benzylpropenyltricarboxylate, 774. 

—— bromanilidodinitrophenylmalonate, 
982. 

—— a-bromisobutyrate, action of, on 
ethyl propylmalonate and isopropyl- 
malonate, 1103. 

—— bromisovalerate, action of tri- 
methylamine on, 956. 

a-bromobutyrate, action of tri- 

ethylamine on, 234. 

r bromodinitrophenylacetoacetate, 

72. 

—— bromodinitrophenylmalonate, 377. 

—— a-bromopropionate, preparation of, 
234. 

—— bromatrinitrophenylmalonate, 497. 

—— bromundecylenate, 1237. 

—— butenyltricarboxylate, 743. 

butyrate, production of, by fer- 
mentation, 1455. 

—— a-butyrobutyrate, 235. 

—— camphoroxalate phenylhydrazone, 
Trans., 655. 

—— camphorylmalonate, 1150. 
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Ethyl carbamate in the alcoholic extract 
of normal urine, 654. 
— chloranilate, 136. 
chloride, nitro-, 858. 
chlorobutenyltricarboxylate, 1101. 
chloroformate, chlorine substitu- 
tion products of, 1095. 
chloropropenyltricarboxylate, 1101. 
chloroxalate, 236. 
cyanacetate and benzaldehyde, con- 
densation products of, 1270. 
cyanate, molecular weight of, 725. 
eyanodiphenylsuccinate, 504. 
cyanurate, molecular weight of, 
725. 
—— af-diacetopropionate, 863. 
—— diaretoxysuccinosuccinate, 986. 
—— diacetoxyterephthalate, 986. 
—— aa,-diacetyladipate, TRans., 204, 
215. 
—— —— action of phenylhydrazine on, 
TRANS., 221. 
—— —— decomposition of, by heat, 
TRANS., 224. 
aw-diacetyl-aw-diethylpimelate, 
Trans., 30. 
aw-diacetylvalerate, TRANS., 228. 
hydrolysis of, TRANs., 229. 
—— diallyldicarboxyglutarate, 879. 
—— dibenzoyloxypyromellitate, 985. 
a-dibenzoyloxysuccinosuccinate, 


—— dibenzoyloxyterephthalate, 986. 

—— dibenzoylsuccinate, preparation of, 
Trans., 949. 

—— dibenzyldicarboxyglutarate, 879. 

—— dibenzyloxyterephthalate, 986. 

—— dibromadipate, Trans., 372. 

—— dibromodinitrophenylmalonate, 
982. 

dicarbanilidodibromohydroquin- 

onedicarboxylate, 500. 

—— dicarbanilidodichlorohydroquin- 
onediearboxylate, 499. 

dichloradipate, TRANs., 939. 

—— dichloropyromucate, 600. 

—— B-dichloropyromuconate, TRANS., 
933. 

—— dicyanacetate, 1395. 

—— diethyldicarboxyglutarate, 878. 

—— dihydrodiamidopyromellitate, 983. 

—— dihydrodibenzoyloxypyromellitate, 


986. 
— - dihydrodibenzoyloxyterephthalate, 
987 


a-dihydrodibenzyloxyterephthal- 
ate, 986. 
—— dihydrogen hydrocamphorylmal- 
onate, 1151. 
—— dihydroxyterephthalate, 986. 
—— diimidodiethyladipate, TRans., 218. 
—— dimethoxyterephthalate, 986. 
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Ethyl aa’-dimethyl-aa’-diacetylpimelate, 
Proc., 1890, 117. 

—— dimethyldicarboxyglutarate, 878. 

—— dimethyldicyanoglutarate, 132. 

een Proc., 1890, 
117. 


—— 2:5-dimethylpyrrolinecarboxylate, 
formation of, 1155. 
—— dinitrophenylacetoacetate, 1418. 
—— diphenacylacetoacetate, 258. 
—— diphenylhydrazinediacetyladipate, 
TRANS., 221. 
—— dipropyldicarboxyglutarate, 878. 
—— disodiodiacetyladipate, TRans., 
216. 
—— disodiotartrate, 595. 
—— ethenyltricarboxylate, 742. 
physical constants of alkyl 
derivatives of, 745. 
— ether. See Ether. 
—— ethylbutenyltricarboxylate, 744. 
—— ethylethenyltricarboxylate, 743. 
—— ethylimidoethylphenylthiocarb- 
amate, 1291. 
—— ethylisobutenyltricarboxylate, 744. 
—— ethylpropenyltricarboxylate, 743. 
fluorides, hydrates of, 1386. 
formanilidoacetate, 1415. 
fumarate, action of methylamine 
on, 869. 
a-heptoheptoate, 235. 
—— homobenzenylamidoximecarboxyl- 
ate (para-), 48. 
—— hydrocamphorylmalonate, 1151. 
—— hydrochloranilate, 1271. 
—— hydrogen oximidosuccinates, iso- 
merism of, 350. 
— hydroxyphenyldiphenylpyrroline- 
carboxylate (ortho-), 264. 
—— hydroxytetrate, 739. 
—— imidoethylphenylthiocarbamate, 
291. 


—— imidophenylthiocarbamate, 1291. 

—— iodacetoacetate, 28. 
iodide and triethylamine, effect of 

various solvents on the velocity of re- 
action between, 1366. 
a-isoamy]-8-amidocrotonate, 1097. 

—— isoamylmalonate, 1099. 
isobutenyltricarboxylate, 743. 

—— B-isobutoxyquartenylate, 865. 
a-isobutyl-8-amidocrotonate, 1097. 

—— isobutylparaconate, 874. 

—— isohexenyltricarboxylate, 744. 
isomuconate, TRANS., 374. 
isopropylmalonate, action of ethyl 

a-bromisobutyrate on, 1103. 
lactate, production of, by fermenta- 
tion, 1455. 
—— maleate, action of methylamine on, 
869. 
—— malonate, preparation of mono-, 
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di-, and tri-substituted succinic acids 
from, 742. 
Ethyl mercaptan, action of phenylthio- 
carbimide on, 500. 
B-methoxyquartenylate, 865. 
—— a-methyl-8-amidocrotonate, 1097. 
—— methylbutenyltricarboxylate, 743. 
—— methylenemalonate and its iso- 
meride, 364. 
—— methylethenyltricarboxylate, 742. 
“— methylisobutenyltricarboxylate, 
dt 


—— methyloxalacetate, action of aniline 
on, 378. 
—— methylthiazylacetate, 1238. 
a-naphthenylamidoximecarboxyl- 
ate, 63. 
8-naphthenylamidoximecarboxyl- 
ate, 62 
a- and £8-naphthyldiphenylpyrro- 
linecarboxylates, 263. 
—— nitracetoacetate (?), 28. 
nitrite, estimation of, in spirit of 
nitrous ether, 927. 
—— nitrobenzenylamidoximecarboxy]- 
ate (para-), 45. 
—— nitrobenzylcarbamate (para-), 487. 
— orthoformate, 582. 
oxalacetate, action of aniline on, 378. 
action of bromine on, 133. 
—— oxalenediuramidoxime dicarbonate, 
124. 
—— phenacylisoamylmalonate, 1100. 
—— phenylacetylhexamethylenecarb- 
oxylate, TRANs., 319. 
—— phenylallenylamidoximecarboxyl- 
ate, 42. 
—— phenylbromacetate, 1135. 
—— phenylearborysuccinate, 1135. 
—— phenylenedi-diphenylpyrroline- 
carboxylate (para-), 264. 
—— phenylhexamethylenedicarboxyl- 
ate, TRANS., 315. 
—— phenylhydroxyacetate, 1135. 
—— phenylmethylhydroxypyrimidine- 
acetate, 69. 
—— phenylmethylhydroxypyrimidine- 
propionate, 70. 
-—— phenylparaconate, 894. 
—— a-phenylsulphonebutyrate, 
paration of, 781. 
—— phosphite, 858. 
—— 7-phthalimidopropylmalonate, 
1129. 
—— potassium malonate, electrolysis of, 
583. 
—— —— succinate, electrolysis of, 583. 
‘-—- propenyltricarboxylate, 742. 
—— —— synthesis of mesaconic and 
citraconic acids from, 1101. 
—— a-propiobutyrate, 235. 
-—— 8-propoxyquartenylate, 865. 


pre- 
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Ethyl propylmalonate, action of ethy 
a-bromisobutyrate on, 1103. 

—— propylparaconate, 872. 

—— pyromucate, chloro-derivatives of, 
482. 

—— pyrroylisonitrosopropionate, an- 
hydride of, 1156. 

—_— > 1000, 1156. 

—— pyrrylphenylpyrazolecarboxylate, 
1244. 


—— quinolineparamethenylamidoxime- 

carboxylate, 175. 
salicenylamidoximecarboxylate, 
146. 

—— sodacetoacetate, action of picric 
chloride on, 1418. 

— sodiophenylsulphonacetate,  dis- 
placement of the sodium of, by alkyls, 
781, 1137. 

—— sodiotartrate, 595. 

—— succinate, synthesis of, from ethyl 
potassium malonate, 583. 

—— succinosuccinate and allied com- 
pounds, alleged tautomerism of, 983. 

— tartrate, action of alkali ethoxides 
on, 595. 

—— terpenylate, 873. 

—— tetracarbanilidotetrahydroxytere- 
phthalate, 500. 

— tetramethylenetetracarborylate, 
879. 

—— thioacetate, 582, 

—— thioacetoacetate, action of phenyl- 
hydrazine on, 796. 

—— —— formation of, 28. 

—— tolyldiphenylpyrrolinecarboxylate 
(ortho- and para-), 263. 

—— tricarbanilidophloroglucinoltri- 
carboxylate, 500. 

— tsiahinaopgummuaste, 601. 

—— trinitrophenylacetoacetate, 1418. 

—— trinitrophenylenedimalonate, 498. 

—— undecylenate, 1237. 

—— valerovalerate, 235. 

—— xylenylamidoximecarboxylate, 50. 

—— xylyichloromalonate (meta-), 499. 

—— rxylyldiphenylpyrrolinecarboxylate 
(meta-), 263. 

—— xylylmalonamate (meta-), 498. 

—— xylylmalonate (meta-), 498. 

—— xylylmalonmethylamate (meta-), 
498. 

Ethylacetanilide, 758. 

Ethylallylthiocarbamide, 477. 

Ethylamidoethylpiperonylcarboxylic 
anhydride, TRANS., 1035. 

Ethylaniline, 758. 

orthonitro-, 611. 
orthonitronitroso-, 612. 

Ethylazimidobenzene, 612. 

Ethylbenzamide. 43. 

—— f-chlor-, 1267. 
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Ethylbenzamide, para-, 975. 
Ethylbenzene, action of chromyl chlor- 
ide on, 978. 
—— action of ethylmalonic chloride on, 
493. 
—— derivatives of, 134. 
isomeric derivatives of, 54. 
Ethylbenzenemetasulphonic acid, 54. 
—— —— orthobrom-, 55. 
—— —— parabrom-, 55. 
Ethylbenzeneparasulphonic acid, 54. 
Ethylbenzoyldextroecgonine, 913. 
Ethylbenzoylenecarbamide, 1254. 
Ethylbenzylanilinesulphonic acid, 
sodium salt of, 611. 
Ethylbromopiperonylcarboxylic anhydr- 
ide, w-amido-, TRANs., 1017. 
Ethyleoumarin, 777. 
—— thio-a-, 624. 
Ethyleoumaroxime, a-, 624. 
— acetate, a-, 624. 
Ethylcoumarphenylhydrazide, a-, 624. 
Ethylerotonic acid, 8-thio-, 361. 
Ethyldextrococaine aurochloride, 913. 
Ethyldiacetylpyrroline, tertiary, 1430. 
Ethyldibromomaleimide, 907. 
Ethyldimethylsuccinie acid, 743. 
Ethylene bromide, action of ammonia 
on, 952. 
glycol, oxidation of, in alkaline 
solution with lead peroxide, 20. 
imidophenylthiocarbamate, 1292. 
selenide, 950. 
-—— tetraphenyl hexacyanide, 1253. 
Ethylenediaminedibromopraseocobalt 
salts, 953. 
Ethylenediaminedichloropraseocobalt 
salts, 953. 
Ethylenediaminedichlorovioleocobalt 
salts, 953. 
Ethylenedi-a-naphthyldiamine, action of 
chloracetic and oxalic acids on, 1162. 
Ethylenedi-8-naphthyldiamine, 1333. 
Ethylenediparaethoxydiphenyldiamine, 
1332. 
Ethylenediphenyldiaminesuccinic 
and aniline, reaction of, 1164. 
Ethylenelactic acid, 128. 
from flesh extract, 235. 
Ethyleneorthoditolyldiamine, action of 
chloracetic acid and oxalic acid on, 
1161. 
Ethyleneparaditolyldiamine, action of 
chloracetic and oxalic acids on, 1162. 
Ethylenephenylhydrazine, 250. 
- “edt 


acid 


Bahyline-p-colenocerbemnide, 680 ' 

Ethylenetetraphenyldithiosemithiocarb- 
azide, 251. 

Ethylenetriphenylthiosemicarbazide, 
251. 


INDEX OF SUBJECTS. 


Ethylformanilide, 758. 
Ethylglycolylamidocumic acid, meta-, 
270. 


Ethylglycolylparatoluidide, 269. 

Ethylglycolylparaxylidide, 269. 

Ethylhydrasteine, 533. 

Ethylhydrastine, 74, 649. 

—— ethiodide, 533. 

—— hydroxide, 1169. 

Ethylhydroberberine, 1012. 

Ethylhydroxyxanthine, 32. 

Ethylidene trichlorolactate, tetrachlor-, 
27. 

Ethylideneanisenylamidoxime, 145. 

Ethylidenebenzenylamidoxime, 44. 

Ethylidenebromophenylsulphone, 381. 

Ethylidenechloroparatolylsulphone, 380. 

Ethylidenechlorophenylsulphone, 379. 

Ethylidenediethylsulphone, 55. 

— chloride, 55. 

Ethylidenc metanitrophenylhydrazine, 
150. 

Ethylidene-8-naphthenylamidoxime, 62. 

Ethylideneparahomobenzenylamidox- 
ime, 48. 

Ethylideneparanitrobenzenylamidox- 
ime, 46. 

Ethylidenepropionic acid, 585. 

Ethylisobarbituric acid, 32. 

Ethylisocrotonic acid, 8-thio-, 361. 

Ethylisophthalic acid, 1283. 

Ethylitamalic acid, salts of, 588. 

Ethylmalonie chloride, action of, on 
ethylbenzene, 493. 

Ethylmercaptomethylthiazoline, 860. 

Ethylmethyldihydropentene methy! ke- 
tone, TRANS., 251. 

Ethylmethylhexamethylene, a-iodo-, 
TRANS., 23. 

Ethylmethylnitrouracil, 32. 

Ethyl-2-methylpyrrolidone-2 - carbothio- 
xylamide, [1], 793. 

Ethyl-2-methylpyrrolidone - 2 - carboxyl- 
amide, [1], 793. 

Ethyl -2-methylpyrrolidone-2-carboxylic 
acid, (1), 793. 

Ethyl -3’-methylquinoline - 1 - carboxylic 
acid, [2’)], 1326. 

Ethylmethylsuceinic acid, symmetrical, 


Ethylmethyluracil, 31. 
Ethylnaphthalenecarboxylamide, -, 158. 
Ethylnaphthylamine, 8-nitroso-a-, 631. 
Ethyl-8-naphthylhydrazine, 61. 
Ethylnitroaracil, 32 
Siehesthashennionnitendnen 612. 
Ethylorthotolylsemithiovarbazide, 

TRANS., 262. 
Ethyldibromomaleimide, 907. 
Ethylparaconic acid, 587. 
Ethylparanitrobenzenyloxime nitrite, 46. 
Ethylphenol, ortho-, 134. 
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Ethylphenol, para-, 54. 

Ethylphenolmetasulphonie acid, deriva- 
tives of, 55. 

Ethylphenyl propyl ketone, 493. 

Ethylphenylnaphthaleneazammonium 
iodide, 787. 

Ethylpiperonylcarboxylic acid, w-amido-, 
action of heat on, TRANs., 1058. 

action of methyl iodide 

on, TrRANs., 1059. 

action of nitrous acid 
on, TRANS., 1060. 

—— —— — preparation of, TRANs., 
1053. 
TRANS., 1056. 
w-chlor-, TRANS., 1029. 
anhydride, w-amido-, TRans., 
993, 1013. 
Trans., 1015. 
1082. 

—— ———— pseudopianate of, Trans., 
1076, 1080. 

—— nitrosoamido-, TRANs., 1018. 
Ethylpropargylamine, 230. 
Ethylpropylene, 8-thio-, 361. 
Ethylpyridinedicarboxylic acid, 795. 
Ethylpyrroline, [1-], 907. 
Ethylpyrrolines, 65. 

Ethylquinol, thio-, 604. 

Ethylquinoline-3 : 4’-dicarboxylic acid, 
1325. 

Ethylrosinduline, 908. 

Ethylsuccinie acid, 742. 

Ethylsulphoncyanamide, 502. 

Ethylsulphonic acid, preparation of, 748. 

Ethylthiocarbamideallyl cyanide, 1104. 

Ethylthiocarbamidebenzyl cyanide, 
1104. 

Ethylthiocarbamideethyl cyanide, 1104. 

Ethylthiocarbamidepropyl cyanide, 
1104. 

Ethylthio-8-dinaphthylamine, 1307. 

Ethyltrimethyltetrahydroquinoline, 
1327. 

Ethyltriphenylbromopyrrolone, crystal- 
lography of, 'TRANS., 736. 

Ethyltriphenylpyrroloue, TRans., 704. 

action of bromine on, TRANs., 705. 

crystallography of, TRANs., 730. 
Ethylxylenes und their derivatives, 882. 
Ethylxylenol, 883. 

Eucalyn, identity of, with melibiose, 227. 
Eucalyptus honey, 122. 

Eugenol, 966. 

—— ethyl ether tribromide, 639. 

presence of, in sassafras oil, 1111. 

Eukairite from Argentine, 948. 

Eulyte, 872. 

Eurhodine, constitution of, 1265. 
VOL. LVIILI. 


salts of, with acids, 


fusion of, with potash, 


opianate of, TRANS., 
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Eurhodines, formule of, 1444. 

Euxanthiec acid, constitution and pro- 
perties of, 505. 

Euxanthone, properties of, 506. 

synthesis of, 506. 

Euxanthone-group, 504. 

Euxanthone-series, compounds of, 389. 

Evaporation by aid of heat applied from 
above, 5. 

Expansion by heat of sulphuric acid 
solutions, TRANS., 114—121, 177—184. 

Extraction apparatus, 663. 


F, 


Fabrics, dyed, estimation of indigo in, 
931. 
Fairfieldite from Branchville, 1072. 
Fat, absorption of, 1171. 
absorption of, in the intestine, 183. 
estimation of, in milk, 837. 
estimation of, in milk in dairies, 
1346 
estimation of, in poppy cake, 306. 
estimation of, in sour milk, 304. 
extraction apparatus, simplified,304. 
extraction of, from milk solids, 91. 
—— in milk, volumetric estimation of, 
92. 
of bone marrow, 652. 
rapid estimation of, in milk, 304. 
Fats, analysis of, 91, 929. 
detection of cotton-seed oil in, 93°. 
—— different, absorption of, by the 
alimentary canal, 811. 
estimation of, in feeding stuffs, 930. 
examination of, 1347, Proc., 1890, 
72, 91. 
ferments which decompose the, in 
plants, 1455. 
melting and solidifying points of, 
929. 
—— neutral, estimation of, 200. 
—— of fodder, composition of, 657. 
optical examination of, 91. 
Fayalite, artificial, 20. 
Feeding stuffs, agricultural, artificial 
digestion of, 1451. 
Felspars, barytic, from Sweden, 343. 
Fergusonite, from Llano Co., Texas, 459. 
Ferment, diastatic, of ungerminated 
wheat, 650. 
—— — of the liver, 185. 
inverting, in koji, 281. 
—— which destroys sugar, presence in 
chyle of a, 810. 
Ferment-action of bacteria, 916. 
Fermentation, acetic, action of light on, 
1181. 
—— alcoholic, formation of hydrogen 
sulphide during, 1454. 
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Fermentation of invert sugar, 950. 
aldehyde as the chief product of a, 
1180. 
ammoniacal, of uric acid, 1399. 
—— by the fungus of the lily of the 
valley, 1179. 
influence of carbonic anhydride on 
the products of, 281. 
marsh gas, 855. 
mucous, 76. 
of cranberry juice, 1455. 
— of glycerol and mannitol, 915. 
of manure in absence of oxygen, 
282. 
— of nitrogenous matters, loss of 
nitrogen in, 1340. 
of raffinose by beer yeast, 22. 
of sugar, formation of paralactic 
acid during, 78. 
—— production of ethereal salts during, 
1454. 
Ferments, anaérobic, decomposition of 
‘albumin by, 78. 
—— —— decomposition of gelatin by, 
543. 
fat-decomposing, in plants, 1455, 
—— hydrolytic, terminology of, TRANs., 
528. 
— unorganised, TRANS., 835. 
Ferric antimonate, 216. 
—— carbonylferrocyanide, 117. 
— chloride, reduction of, by boiling, 
111. 
—— hydroxide,’action of, on aluminic 
and ferric salts, 946. 
— — colloidal, molecular weight 
of, 1216. 
oxide, influence of, on the decom- 
position of potassium chlorate, TRANs., 
278. 
precipitation of, by ammonia, 
420. 
oxychloride, crystallised, 1063. 
phosphate, tetrahydrated, forma- 
tion of, 292. 
potassium arsenate, 1378. 
—— pyroarsenate, 1378. 
—— sodium arsenate, 1378. 
thiosulphate, 330. 
Ferricyanides, volumetric estimation of, 
834 
Ferro-aluminium, analysis of, 1471. 
Ferrocyanide, estimation of, in gas-lime, 


Ferrocyanides, estimation of, in the bye- 
products of gas works, 834. 

Ferromanganese and copper, electrical 
resistance of alloys of, 1356. 

Ferronatrite, 455. — 

Ferrostibian from Orebré, 1075. 

Ferrous sodium thiosulphate, 12. 

thiosulphate, 12. 
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Fertility, decrease of, by growth of 
tobacco, 1340. 
Fibrin, blood and vegetable, heat of 
combustion of, 938. 
—— heat of combustion of, 938. 
Fibrin-ferment, action of, 1175. 
Fibroferrite, 456. 
Fibroin, heat of combustion of, 938. 
Fichtelite, constitution of, 385. 
properties of, 384. 
Filicic acid, constitution of, 162. 
Fillowite from Branchville, 1072. 
Films of vaporised metal, 692. 
Filter holder for drying and weighing, 
193. 
Fish, dog-, formation of urea in, 1451. 
— influence of cooking on the diges- 
tion of, 1450. 
Fishes, gases in the swimming bladder 
of, 183. 
Flame, production of ozone by, Proc., 
1890, 26. 
violet, produced by common salt 
in a coal fire, 1202. 
“ Flaveanwasserstoff,” 351. 
Flax, constituents of, TRaNs., 196. 
Flax-fibres, discrimination of jute-fibres 
from, 928. 
Flesh, heat of combustion of, 938. 
Flue deposits, manganiferous, estima- 
tion of zine in, 394. 
Fluid crystals, 106. 
Fluorescences, new, 435. 
Fluorides, heat of neutralisation of, 1. 
Fluorindine, 1444. 
Fluorine, action of, on different forms 
of carbon, 557. 
colour and spectrum of, 329. 
density of, 208. 
Fluoroform, 724. 
Fluorspar from St. Lawrence Co., New 
York, 337. 
Fodder, &c., estimation of starch in, 
1197. 
—— composition of the fats of, 657. 
—— sweet, production of so-called, 
82. 
Fodders, acid and compressed, analysis 
of, 1477. 
—— acid, loss of nitrogen in, 1339. 
—— action of dilute hydrochloric acid 
and of pepsin on the digestible albu- 
min of, 651. 
containing drying oils, apparatus 
for drying, 670. site wai 


' Food, estimation of ash in, 833. 


Foods, detection of benzoic acid in, 
1031. 
estimation of chromium and barium 
in, 195. 
— molecular, sphere of action of, 
5. 
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Formaldehyde, 1092. 
action of hydrogen sulphide on, 
477. 

eryoscopic behaviour of sugars 

synthesised from, 465. 
preparation and properties of, 954. 
sodium hydrogen sulphite, 1092. 

Formanilide, alkylation of, 1258. 

——- pariodo-, 1415. 

Formanilidoacetic acid, 1415. 

Formanilidopropioniec acid, 1415. 

Formic acid, electrochemistry and 
thermochemistry of, 99. 

Formopariodognilide, 1258. 

Formose, molecular weight of, 466. 

Formule, space-, 719. 

Formyldeoxybenzoin, 359. 

Formyldiethyl ketone, 357. 

Formylethyl pa ketone, 358. 

Formylpropy! phenyl ketone, 358. 

Francein from 1: 2 : 4-trichloroben- 
zene, 51. 

Franceins, new data relating to, 51. 

Frangulin, TRANs., 38. 

—— hydrolysis of, Trans., 45. 

—— preparation of, TRAns., 41. 

Free surface of liquids, increase of 
chemical energy at, 328. 

Freezing of colloidal solutions, 685. 

—— point of a solvent, lowering of, 
846. 

—- —— of isomorphous mixtures, 
1209. 

—— points of solutions, law of, Proc., 
1890, 9 

—— —— of sulphuric acid solutions, 
Trans., 331. 

Fructosecarboxylic acid, 599. 

Fucose, an isomeride of rhamnose, 1393. 

Fucus, sugar from, 1105. 

Fucus vesiculosus, gases contained in the 
bladders of, 916. 

iodine in, 402. 

Fucusaldehyde, identity of, with fur- 
furaldehyde, 1242. 

Fucugol, 33, 238, 1105. 

Fumaric acid, conversion of maleic acid 
into, 1397. 

—— synthesis of, 594. 

—— and maleic acids, isomerism of, 

363. 
diparatoluidide, 1163. 

Fumarine, 272. 

Fungus of the: lily of the valley, alco- 
holic fermentation and conversion of 
alcohol into aldehyde by, 1179. 

Fungus-symbiosis of the Leguminose, 
1020. 

Furfuracrylamide, 960. 

Furfuracrylic acid, bromo-, 960. 

—— —— derivatives of, 959. 

Furfuraldehyde, 1242. ° — 
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Furfuraldehyde, estimation of, 1352. 
presence of, in commercial alco- 

hols, 1400. 

Furfuraldehydediphenylhydrazone, 
1260. 

Furfuraldoxime, two stereochemically 
isomeric derivatives of, 1266. 

Furfuran, trichlorobromo-, 601. 

Furfuran-derivatives and sugars, rela- 
tion between, 33. 

Furfuran-group, 1242. 

Furfurobromacrylic acid, bromo-, 960. 

Furfurobromethylene, bromo-, 960. 

Furfurodibromopropionic acid, bromo-, 


alcohol, y-, 


Furfur-8-phenylpropylamine, y-, 1407. 
Furfur-8-phenylpropylearbamide, -, 
1407. 
Furfurphenylethylamine, 8-, 1407. 
Furiloximes, a- and B-, 1245. 
Furilphenylhydrazone, 1245. 
Furilphenylosazone, 1245. 
Furoinoxime, 1245. 
Furoinphenylhydrazine, 1245. 
Furotolidine, 1299. 
Fusel oil, American, 859. 


Furfur-s-phenylpropyl 
1408. 


G. 


Gadolinite from Texas, 457, 458. 
Galactan, a-, 284. 
Galactonic acid, lactone of, 598. 
— phenylhydrazide, 154. 
Galactose and cerebrose, identity of, 
TRANS., 57. 
identity of brain sugar with, 121, 
TRANS., 57. 
Galactosecarboxylic lactone, 599. 
Galactosediphenylhydrazone, 1260. 
Galaheptose, 599. 
Gallic acid, oxidation of, 1130. 
—— — phenylhydrazide, 155. 
reaction of, 1275. 
Gallium oxide, action of magnesium on, 
694. 
Gamoose, milk of the, Trans., 754. 
Garnet from the South African diamond 
fields, 1076. 
Galvanic cell, dichromate, 1354. 
—— polarisation, theory of, 314. 
Gas apparatus, removal of exhausted 
solutions from, 557. 
balance, 823. 
—— densities, new method of deter- 
mining, 321. ; 
—— heat of solution of a, 846. 
sampling and testing apparatus, 
411. 
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Gas-battery, new form of, 842. 
Gas-burners, new, 106. 
Gases, absorption of, by mixtures of 
alcohol and water, 103. 
action of the electric are on, and 
its employment for demonstrations, 
1047. 
apparatus for preparing, 556. 
—— automatic apparatus for the evolu- 
tion of, from liquids, 6. 
—— bottle for washing and absorbing, 
288. 
contained in the bladders of Fucus 
vesiculosus and Ozothellia nodosa, 
916. 
— evolved in the putrefaction of 
serum albumin, 78. 
—— hot, passage of electricity through, 
1037. 
—— hydrates of, 1386. 
in the swimming bladder of fishes, 
183. 
influence of a magnetic field on 
the electrical resistance of, 1359. 
—— influence of acids on the evolution 
of, by plants, 190. 
refractive indices of, 201. 
simple and rapid preparation of, 
849. 
spectra of, at low temperatures, 
313. 
—— titration of small quantities of, in 
mixtures, 290. 
Gas-generator, self regulating, 847. 
Gas-lime, estimation of ferrocyanide in, 
87. 
Gas-liquor, estimation of pyridine bases 
in, 1349. 
Gas-volumeter, 660. 
Gas-waste, &c., estimation of ferro- 
cyanides in, 834. 
Geddic acid, Trans., 59. 
Gedrite from Fiskernis, Greenland, 19. 
Gelatin, decomposition of, by anaérobic 
ferments, 543. 
—— liquefaction of, by bacteria, 916. 
Geranium oil, Indian, 951. 
Gerhardite, crystallised basic copper 
nitrate, identical with, 714. 

German silver, analysis of, 418. 
Germination, changes in the embryo 
and endosperm during, TRANS., 466. 
of Jerusalem artichoke, 656. 

of seeds, transformation of alka- 

loids during the, 543. 

—— of some of the Graminex, TRANs., 
458. 

Githago segetum, poison of the seeds 
of, 1458. 

Glaserite from Douglashall, 18. 

Glass, gradual alteration in, produced by 
slight alteration of temperature, 44v. 
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Glass, penetrability of, by water, 691, 
692. 


— surfaces, influence of, on the ve- 
locity of reaction, 1208. 
Glucoctonic acid, 599. 
Glucoheptose, 599. 
Glucolactone, d-, 1398. 
Gluconic acid anilide, 155. 
optical isomerides of, 1389. 
—— —— phenylhydrazide, 153. 
Gluconie acid, i-, 1391. 
Gluconie acid, 1-, 1389. 
Glucosamine, benzoyl derivatives of, 
578. 
Glucose, destruction of, by blood and 
chyle, 1172. 
— conversion of, into sorbite, 1389. 
—— copper solution for the estimation 
of, 198. 
Glucose, i-, 1392. 
Glucose, l-, 1391. 
Glucosediphenylhydrazone, 1260. 
Glucosediphenylhydrazone, i-, 1392. 
Glucosediphenylhydrazone, l-, 1391. 
Glucoses, benzoyl compounds of, 578. 
Glucosides, benzoyl derivatives of, 578. 
Glucosometer, percentage, 300. 
Glutaconic acid, 737. 
Glutarenediamidoxime, 126. 
Glutarenediazoximediethenyl, 126. 
Glutareneimidodioxime, 126. 
Glutaric acids, dialkyl substituted, 
synthesis of, 877. 
—— electrical conductivity of, 
1038. 
Gluten, crude, heat of combustion of, 
938. 
Glyceride-hydrolyst, TRANs., 531. 
Glycerol, action of sulphur on, 577. 
— commercial, assay of, 835. 
— estimation of, 198, 299. 
estimation of, in crude glycerol, 
300, 425. 
—— estimation of, in soap lyes, 425. 
—— estimation of, in wine and beer, 
426. 
—— fermentation of, 915. 
—— oxidation of, with lead peroxide in 
alkaline solution, 20. 
test for, 1473. 
Glycerola, synthesis of, by means of 
hypochlorous acid, 121. 
Glycines, lactones derived from, 245. 
Glycocine, formation of, from chlor- 
acetic acid, 1395. 
Glycogen, changes in, in the muscle 
during work, 185. 
—— formation and fate of, 810. 
— formation of, ina muscle with an 
artificial circulation, 1335. 
in the liver and muscles, 1334. 
— molecular weight of, 1215. 
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Glycollamine, heats of combustion and 
formation of, 936. 
Glycollic acid, direct synthesis of, 739. 
— nitrile, 739. 
— orthotoluidide, 1161. 
Glycolylorthotolylglycinamide, 245. 
Glycolylphenylglycinamide, 245. 
Glycolylphenylglycine, 245. 
Glycuronic acid, derivatives of, 1286. 
Glyoxalinedicarboxylic acid, 1439. 
Glyoxalmethylphenylosazone, 24. 
Gold and platinum alloys, liquation of, 
947. 
—— atomic weight of, 708. 
—— effect of, on the freezing point of 
tin, TRANs., 348. 
estimation of minute quantities of, 
830. 
native, in calcite, 569. 
—— potassium chloride, 
1217. 
sulphide, precipitated, composition 
of, 1217. 
—— —— reactions of, 1217. 
Gout, latent, Pfeiffer’s test for, 401. 
Grain, estimation of starch in, 928. 
germinated, origin of the hydro- 
lytic enzymes of, TRANs., 511. 
Graminee, germination of, TRaAnNs., 


anhydrous, 


Graminin, molecular weight of, 227. 

Grape sugar, optical isomerides of, 1389 

Graphite, different forms of, and their 
derivatives, 448. 

—-- estimation of carbon in, 923. 

—- estimation of, in minerals, 923. 

Graphitic oxides, 448. 

Grass oils, Indian, 231. 

Grasses, composition and digestibility of 
the proteids of, 657. 

seed of, existence of a cellulose- 

dissolving enzyme (cytohydrolyst) in 
the germinating seed of, ‘I'RANns., 497. 

Guaiacol, paranitroso-, 608. 

Gum, peach, carbohydrates in, 1022. 

— straw-, 1460. 

—— tragacanth, 228. 

— wood-, from straw, &c., 472. 

Gum-ferments, nature of, 998. 

Gyrolite from California, 343. 


H. 


Hematoporphyrin, molecular weight 
of, 

Hematoxylin, action of chlorine on, 
905 


Hemoglobin and oxygen, compounds 
of, 1450. 

—— carbonic oxide, detection of, 432, 
1200. 
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Hemoglobin, is it present in the free 
state in the blood plasma of the splenic 
vein ?, 1016. 

heat of combustion of, 938. 

—— of dog, 273. 

—— of hen, 274. 

Hemoglobins, conditions of absorption 
of various, 182. 

Hemosiderin, 1452. 

Halogens and oxygen, reciprocal dis- 
placement of, 6. 

free, estimation of, in presence of 
chlorides and bromides, 825. 

Haloid salts of the alkalis, action of 
sulphuric acid on, in presence of some 
metallic salts, 289. 

Hambergite, 1078. 

Heart disease, nature of the effusions in, 
1174. 

Heat, animal, 206. 

capacity of sulphuric acid solu- 
tions, TRANS., 88—94, 160—164. 

developed by the action of oxygen 
on the blood, 274. 

— development of, in electrolytes, 
677. 

— of combustion of acetic acid, 
100. 

—- of formic acid, 99. 

of graphitic oxides and pyro- 
graphitic oxides, 448. 

—— —— of isodibutylene and isotri- 
butylene, 320. 

-— of organic compounds, and 
their constitution, 1206. 

of organic isomerides, 680. 

of rubidium, 679. 

of sulphur compounds, 1361. 

—— —— of the chief nitrogenous com- 
pounds in living organisms, 937. 

of dissolution of salt solutions, 
supersaturated, 1042. 

—— of sodium phosphites and 
pyrophosphites, 438. 

—— —— of sulphuric acid solutions, 

TRANS., 94—114, 165—177. 
of formation of alkaline succinates 
and isosuccinates, 320. 
of amides, 1359. 
of lithium and silver malon- 
ates, 1396, 1397. 
—— —— of platinic chloride, 439. 
of potassammonium 
sodammonium, 319. 
of sodium erythroxide, 935. 

—— —— of sugars, 1360. 

— —of uric acid and alkaline 
urates, 1040. 

—— of fusion and solubility, relation 
between, 676. 


and 


| ———— of nitric peroxide, Travs., 


593. 
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Heat of hydration of maleic anhydride, 
680. 


of neutralisation of aluminium 
and beryllium fluorides, 680. 
of bases, where dissociation 
cannot take place, 553. 
of fluorides, 1. 
—— of solution of a gas, 846. 
of transformation of isomeric in- 
osites, 1041. 
of vaporisation, determination of, 
by means of the steam calorimeter, 
1040. 
production in animals, calorimetric 
investigations on, 182. 
specific, of bismuth, 707. 
of supersaturated salt solu- 
tions, 1042. 
—— the theory of, and living motors, 
807 


See also Thermochemistry. 
Heats of combustion and dissolution of 
amides, 1360. 
and formation of methyl 
salts, 101. 

—— —— of nitrogen compounds 
derived from the albuminoids, 936. 
— — — of nitrogenous com- 
pounds derived from albuminoids, 

936. 


of urea, 306. 

—— specific, experimental determina- 
tion of the ratio of the, in superheated 
steam, 205. 

Heliophyllite from Sweden, 459. 

Hemipinic anhydride, Trans., 1094. 

Hemp fibres, discrimination of jute 
fibres from, 928. 

Hen, hemoglobin of the, 274. 

Hepitol, identity of, with perseitol, 
1232. 

Heptamethyldihydropyrrolidine, 1432. 

Heptamethylene, 727, 728. 

amido-, 729. 

Heptolactone, 589. 

Heptose, 598. 

Heptyl diphenyl tricyanide, 1252. 

nitrite, normal, 353. 

Heptylenic acid, 589. 

Heptylic acid, y-bromo-, 589. 

Hexabenzoyl-S-inosite, 355. 

Hexacetyl-f8-inosite, 355. 

Hexadecylene glycol, 1219. 

Sandeeptene decivatioen, 1218. 

Hexadecylenedicarboxylic acid, 1219. 

anhydride, 1219. 

Hexahydrophthalic acid, fumaroid, 1282. 

maleinoid, 1282. 
—— acids, constitution of, 1277. 
—— anhydride, fumaroid, 1282. 
maleinoid, 1283. 
Hexahydroquinoline, 1320. 
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Hexamethylenecarboxylic acid, 738. 

Hexamethylene-derivatives, geometrical 
isomerides of, 1386. 

Hexamethylene-molecules, 
tion of, 1105. 

Hexamethylphloroglucinol, 1110. 

Hexane, diamido-, 1001. 

Hexazoxybenzene, 1117. 

Hexy]l alcohol, new, 473. 

Hexylamine, new, 473. 

Hexylbutylene, 594. 

Hippuric acid, heats of combustion and 
formation of, 936. 

Hohmannite, 456. 

Homobenzenylacetoethenylazoxime, 
para-, 48. 

Homobenzenylamidoxime, ortho-, 49. 
—— para-, action of carbon bisulphide 
on the potassium compound of, 49. 
Homobenzenylamidoximes, ortho- and 

para-, and their derivatives, 47. 
Homobenzenylcarbonylimidoxime, 
Homobenzenylethenylazoxime, para-, 47. 
Homobenzenylethoxime salts, para-, 47. 
Homobenzenylhydrazoximeamido-ortho- 

homobenzylidene, ortho-, 255. 
Homobenzoy]-orthohomobenzenylamid- 

oxime, ortho-, 255. 
Homobenzenylphenyluramidoxime, 

para-, 48. 
Homobenzenylpropenylazoxime-w-carb- 

oxylic acid, para-, 48. 
Homobenzerylthiouramidoxime, para-, 

48. 

Homobenzenyluramidoxime, para-, 48. 
Homobetaines, a- and 8-, 747. 
Homocinchonidine, 1166. 
Homodibenzenylazoxime, ortho-, 49. 
Homofluorescein, 1111. 
Homofluorindine, 1445. 
Homo-orthophthaleneamidimidoxime, 

146. 

Homopiperic acid, synthesis of, 1129. 
Homogquinine, 1166. 
Homoterephthalamic acid, 240. 
Homoterephthalamide, 240. 
Homoterephthalenediamidoxime and its 

derivatives, 147. 
Homoterephthalenediazoximedibenz- 

enyl, 147. 
Homoterephthalenediazoximedietheny], 

147. 

Homoterephthalic acid, 240. 
Homoterephthalisoamic acid, 240. 
Honey, eucalyptus, 122. 
unfermentable, 

constituent of, 356. 
Hops, amount of lupulin in, 658. 

estimation of lupulin in, 431. 
Hornblende of St. Lawrence Co., New 
York, 1073. 


configura- 


dextrorotatory 
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Hornblende-schists near Glatz, in Lower 
Silesia, 1076. 
Horse, chemistry of the urine of, 915. 
respiration in, during rest and 
work, 392, 1170. 
useful effect of food supplied to, 
807. 
Human urine, nitrogenous constituents 
of, 280. 
Humus, estimation of, in soils, 688, 


retention of moisture by, 407. 
Hunger, influence of, on the exhalation 
of carbonic anhydride, 1334. 
Hureaulite from Branchville, 1072. 
Hydantoin, formation of, 365. 
Hydrastic acid, TRANs., 1095. 
Hydrasteine, constitution of, 534. 
Hydrastine, 74, 532, 534, 1333. 
constitution of, 534, 
ferrocyanide, 1318. 
methiodide, 532, 1167. 
—— methochloride, 532. 
——- methyl hydroxide, 532. 
— salts, 648. 
Hydrastinemethylammonium hydroxide, 
1167. 


Il ydratropie acid, 375. 

I{ydrazine, preparation of, from alde- 
hyde ammonia, 734, 

liydrazines, 148. 

action of chloroform and potash 
on, TRANS., 50. 

Hydrazineuracil hydrochloride, 1241. 

Hydrazineuracilearboxylie acid, 1240. 

Hydrazobenzene, trinitro-, 40. 

llydrazobenzenedisulphonic acid, 987. 

Hydrazobenzoic acid, meta-, acids ob- 
tained by heating, with stannous 
chloride, 778. 

Hydrazones, action of carbon bisulph- 
ide on, 248. 

Hydrindone, meta- 
1139. 

— metachloro-, 1139. 

Hydriodic acid, influence of, on the dis- 
solution of zine in dilute sulphuric 
acid, TRANS., 824. 

Hydroberberine, 1011. 

—— ethiodide, 1012. 

—— ethochloride, 1012. 

Hydrobilirubm, molecular weight of, 
914, 

Hydrobromic acid, preparation of, 687. 

Hydrobromoxycinchine hydrobromide, 
1433. 

Hydrocamphorylacetic acid, 1151. 

Hydrocamphorylmalonic acid, 1151. 

Hydrocarbon obtained from carminic 
acid, constitution of, 1145. 

Hydrocarbons, aromatic, action of 
chlorocarbonylamide, on, 156. 


and para-brom-, 
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Hydrocarbons, cycloid, structure of, 
Proc., 1890, 101. 

Hydrochelidonic acid, 30. 

Hydrochloric acid, detection of free 
chlorine in, 289, 547. 

decomposition of, by oxygen 
on exposure to light, 6. 

Hydrochlorides of chlorides, 106. 

Hydrocinnamaldehyde, 979. 

Hydrocyanic acid, action of, on calomel, 

223. 

Hydrodesylphenol, Trans., 970. 

Hydrofluoric acid, purification of, 687. 

Hydrofluosilicie acid, titration of, 926. 

Hydrofurfuran, constitution of, 730. 

Hydrogen antimonide, 209. 

—— arsenide, 209. 

action of, on potassium per- 
manganate, 1210. 

carbon as an impurity affecting the 
estimation of the atomic weight of, 
1369. 

— chloride and chlorine, estimation 

of, when mixed, 412. 

—— and hydrogen in conjunction 
with metals, chemical equilibrium 
between, 685. 

— and water, simultaneous 
synthesis of, 8. 

—— electrical conductivity of, in 
different solvents, 97. 

—— chlorine and oxygen, equilibriui 

between, 8. 

—— density of, 322, 330. 

—— diphenyl cyanide, 1252. 
perbromide, formation of, 6. 
peroxide, action of, on manganese 

oxides, 946. 

—— —— action of, on permanganic 
acid and the permanganates, 1062. 
—— application of, in analysis, 419. 

characteristic reaction of. 


1185. 
— conditions of the formation 
of, from ether, TRANs., 574, 988. 
formation of, from moist 

ether, Proc., 1889, 134. 

—— —— formation of, on exposure of 

water to light, Proc., 1889, 134. 
influence of, on the dissolu- 

tion of zinc in dilute sulphuric acid, 

TRANS., 822. 

—— —— molecular weight of, 106. 
—— —— spontaneous decomporition 
of, 106. 
phosphide, action of, on the halo- 

gen compounds of arsenic, 1052. 

combination of, with boron 

chloride and silicon sesquichloride, 690. 
Hydrogen phosphide, combination of, 

with boron fluoride and silicon fluor- 

ide, 448. 


1568 


Hydrogen phosphide, combination of, 
with silicon bromide and chloride, 559. 

liquid, 942. 

—— —— spontaneously inflammable, 
942. 

— solubility of, in mixtures of alcohol 
and water, 103. 

sulphide, distribution of, between 

the metals of two dissolved salts, 
1367. 


explosion of, with air or 
oxygen, TRANS., 625. 
formation of, during alcoholic 
fermentation, 1454. 
influence of, on the inter- 
action of zine and sulphuric acid, 
TRANs., 821. 
occurrence of, in the Stassfurt 
salt deposits, 336. 
rhombic sulphur from, 1371. 
volumetric estimation of, 290. 
Hydrogenation process, characteristics 
of, 1304. 
Hydrolysis, terminology of, TRANS., 528. 
Hydrolysts, TRANs., 531. 
Hydrolyte, TRANs., 531. 
Hydromuconie acid, Trans., 371, 937. 
bromo-, 876. 
Hydromuconic acid, A%8-, 876. 
Hydromuconie acid, Afy-, 875. 
Hydrophthalic acids, 1276. 
IH ydropyrogallolbenzein, 899. 
H ydroquinoline, derivatives of, 177. 
Hydroquinoline-1-sulphonic acid, 266. 
Hydroquinoline-3-sulphonic acid, 266. 
Hydroquinoline-4-sulphonic acid, 266. 
Hydroresorufin, 157. 
Hydrosulphides, Proc., 1890, 50. 
Hydroxamic acids of the fatty series, 127. 
Hydroxy-acids, a-, and their ethy! salts, 
action of phenylhydrazine on, 155. 
Hydroxyacrylic acid, chlorobromo-, 27. 
Hydroxyadipic acid, chloro-, lactone of, 
TRANS., 940. 
Hydroxyamidohydroxyquinone 
chloro-, 493. 
Hydroxyanilidobenzoic acid, metanitro- 
para-, 375. 
Hydroxyanilidonaphthalene, 2 : 2-’, 629. 
Hydroxyazo-compounds, 614. 
Hydroxybenzamide, para-, reduction of 
TRANS., 957. 
Hydroxybenzidine, 59. 
Hydroxybenzoic acids, action of aniline 
on substitution derivatives of, 158. 
electrical conductivities of the 
ammonium and aniline salts of, 1039. 
electrical conductivity of, 


oxime, 


677. 
—— substituted, action of aniline 
on, 490. 
Hydroxybenzoylphosphinous acid, 618. 
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Hydroxybenzylacetamide, ortho-, 1411. 

Hydroxybenzylamine, ortho-, 1411. 

Hydroxybenzylearbamide, ortho-, 1411. 

Hydroxybenzylideneparamidodipheny1]- 
amine, 609. 

Hydroxybenzylphenylcarbamide, ortho-, 
1412. 


Hydroxybenzylphthalimidine, _para-, 
487. 
Hydroxycamphocarboxylic acid from 
camphocarboxylic acid, 638. 
Hydroxycapronamide, y-, 880. 
Hydroxycitraconic acid and its deriva- 
tives, 29. 
Hydroxydiketodihydropentene, tri- 
bromo-, 1272. 
Hydroxydimethylethylmetadiazine, for- 
mation of, 1159. 
Hydroxydimethylphenylmetadiazine, 
formation of, 1159. 
Hydroxydiphenyl, para-, and its deriva- 
tives, 898. 
Hydroxydiphenylcarbamide, ortho-, 761. 
Hydroxydiphenylmetadiazine, formation 
of, 1159. 
Hydroxydiphenylmetadiazinecarboxylic 
acid, 68. 
Hydroxyethylbromonitropiperonylearb- 
oxylic anhydride, Trans., 1027. 
Hydroxyethylbromopiperonylcarboxylic 
acid, w-, TRANS., 1025. 
-— anhydride, w-, Trans., 1025. 
Hydroxyethyleatecholearboxylic an- 
hydride, w-, TRANS., 1027. 
Hydroxyethylnitropiperonylearboxylic 
- anhydride, «--, TRANs., 1027. 
Hydroxyethylpiperonylearboxylic acid, 
w-, TRANS., 996, 1020. 
—— — formation of, TRAns., 1060. 
— — fusion of, with potash, 
TRANS., 1022. 
oxidation of, TrANs., 1022. 
salts of, TRANS., 1023. 
anhydride, w-, TRANS., 1021. 
Hydroxygluconie acid, 1399. 
Hydroxy-8-halogen lactic acids, a-, dis- 
tillation of, with water, 736. 
Hydroxyheptylic acid, 589. 
Hydroxyhydromuconie acid, lactone of, 
TRANS., 942. 
Hydroxyindone, brom-, TRans., 400. 
benzylamide of, ‘T'RANs., 403. 
hydrazone and hydrazone- 
hydrazide of, TRANs., 402. 
—— — £-naphthylamide of, Trans., 
403. 


Hydroxyisobutyramide, —_ tetrachloro-, 
formation of, 234. 
Hydroxyisobutyriec acid, chloro-, distil- 
lation of, with water, 736. 
Hydroxyisobutyric acid, tetrachlor-, 234. 
Hydroxyiroheptylic acid, 590. 


INDEX OF 


Hydroxyisopropylmethylhydroxypyr- 
imidine, 70. 
Hydroxyisopropylphenylhydroxypyr- 
imidine, 70. 
Hydroxylamine, compounds of, with 
metallic chlorides, 558. 
configuration of, 1263. 
—— hydrochloride, 558. 
—— thermochemistry of, 934. 
Hydro-xylene, meta-, 1314. 
Hydroxylepidine, ortho-, 1435. 
para-, 1434, 1435. 
Hydroxyl-group, influence of certain 
groups on the thermochemical value 
of, in the aromatic series, 439. 
Hydroxymetadiazines, 68. 
Hydroxymethylciphenylmetadiazine, 68. 
—— formation of, 1159. 
Hydroxymethylethylmetadiazine, 69. 
Hydroxymethylphenylethylmetadiazine, 
1159. 
Hydroxynaphthaquinone [ 2’ : 1 : 2],628. 
Hydroxynaphthaquinoneimide, chlor-, 
1147. 
Hydroxynaphthaquinoneoxime [2’:1:2}, 
628. 
Hydroxy-a-naphthaquinoneoxime, B- 
chlor-, 1147. 
Hydroxy-a-naphthyl hydroxyphenyl 
ketone, 389, 901. 
Hydroxy-8-naphthyl hydroxyphenyl 
ketone, 389. 
Hydroxynitropropylphthalimide, 890. 
Hydroxyoxydipropionie acid, chloro-, 
959. 
Hydroxypentene 
chloro-a-, 1256. 
Hydroxypeutenecarboxylic 
hexachloro-, 754. 
Hydroxypheny] bisulphide, thio-, 604. 
Hydroxyphenyldimethylglyoxaline, 
ortho-, TRANs., 10. 
Hydroxyphenyldimethylsuccinic 
ortho-, 777. 
Hydroxyphenyldiphenylpyrroline, 
ortho-, 264. ° 
Hydroxyphenylmethylisocrotonic acid, 
584. 


cyanide, -yy-hexa- 


acid, y- 


acid, 


ortho-, 778. 

Hydroxyphosphinous acids, 618. 

Hydroxypropylbenzamide, 8-, 860. 

Hydroxypropylphthalamic acid, 472. 

Hydroxypropylphthalimide, y-, 472, 
1089. 


Hydroxypyrimidines, 68. 
Hydroxyquinoline (kynurin), 174. 

—— 1.-, alkyl derivatives of, 174. 

—— —— derivatives of, 265. 

—— dibromo-1-, 522. 

—— dibromo-3-, 523. 

—— dinitro-, 523. 

——- methiodides, ortho- and para-, 1323. 


SUBJECTS. 1569 


Hydroxyquinoline, ortho-, action of 
methyl iodide on, 1323. 
tribromo-, 177. 
Hydroxyquinolinedisulphonic acid, 
[1-], 268, 523. 
Hydroxyquinolines, ortho- and para-, 
the halogen alkyloxides of, 1323. 
Hydroxyquinolinesulphonic acid, [1-}, 
268. 


Hydroxyquinolinesulphonic acid, 
[1 : 4-], 522. 
— bromo-1 : 4-, 522. 
Hydroxyquinolinesulphonie acid, [3-], 
523. 
—- bromo-3-; 523. 
Hydroxyquinolinesul phonic acids, 268. 
Hydroxyquinoneimide, chloramido-, 
241. 
Hydroxysulphonaphthoie acid, «-, 636. 
Hydroxy-a-stilbazole, 1438. 
Hydroxy-a-stilbazoline, 1439. 
Hydroxytetric acid, 739. 
Hydroxythymoquinone, a new, 965. 
constitution of, 884. 
Hydroxytoluic acid, symmetrical, con- 
version of ethyl acetoneoxalate int, 


364. 

Hydroxytoluyleneorthodicarboxylic 
acid, lactide of, 1143. 

Hydroxytolyl hydroxypheuyl ketone, 
389. 

Hydroxytolylethylthiocarbamide, 
178. 

Hydroxytolylmethylthiocarbamide, 178. 

Hydroxytrimethylglutaric acid lactone, 
480. 

Hydroxyvaleramide, y-, 879. 

Hydroxyvaleric acid, chloro-, distillation 
of, with water, 736. 

—— acids, chloro-, 862. 

Hydroxyxanthone, constitution of, 505. 

Hyoscine hydrochloride, physiological 
action of, 1019. 

Hypochlorites and ammonium salts, in- 
teraction of, Proc., 1890, 22. 

Hypochlorous acid, action of light on, 
TRANS., 622. 

Hypophosphites, estimation of, 293. 

Hypophosphorous acid, oxidation of, by 
spongy palladium, 690. 

Hyposantonin, 904. 

Hyposulphurous acid, influence of, on 
the dissolution of zinc in dilute sulph- 
uric acid, TRANS., 822. 

Hypoxanthine, 534. 


w-, 


I, 


Iceland moss, constituents of, 600. 
spar, rate of solution of, in acids, 
843. 
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Tdocrase, analyses of, 718. 
Imperatorine, reaction of, 310. 
Imidothiocarbamates, 1291. 
Incineration of vegetable matter, 196. 
Indazole-derivatives, 781. 
Indene-derivatives, formation of, from 
dibrom-a-naphthol, TRaANs., 393. 
synthesis of, 1138. 
Indian yellow, 504. 
Indigo, estimation of, in dyed fabrics, 
931. 
synthesis of, from bromacetanilide, 
383. 
valuation of, 311. 
Indigo-red, occurrence and detection of, 
in urine, 1032. 
Indigotin, estimation of, for commercial 
purposes, 96. 
Indium, effect of, on the freezing point 
of tin, TrRANs., 385. 
oxide, action of magnesium on, 
694. 
Indole, acetyl-derivatives of, 988. 
action of methyl iodide on, 1292. 
conversion of the homologues of, 
into quinol'ne-derivatives, 1322. 
methyl-derivatives of, 1292. 
—— nitroso-, 1293. 
Indolecarboxylic acid, B-, synthesis of, 
1293. 
Indoles, methylation of the, 1421. 
nitro-derivatives of, 897. 
—— phenylated, 57. 
Indone, a-brom-, action of aniline on, 
TRANS., 398. 
preparation of, Trans., 396. 
Induline, constitution of, 1265. 
from fluorindine, 1445. 
Induline-group, 908. 
Indulines, 764. 
Inesite, 460. 
from Dillenburg, 345. 
Inosite, a-, from quebrachite, 226. 
Inosite, 8-, 355. 
Tnosites, heat of transformation of iso- 
meric, 10-41. 
heats of combustion and formation 
of, 1360. 
Insolinic acid, 240. 
Intercellular matter, 656. 
Intestinal gases, human, methyl mer- 
captan in, 540. 
Intestine, absorption of fat in the, 183. 
small, absorption of sugar from, 
276. 
Inwin in the capitula of composites, 
191. 
reaction for, 656. 
Inversion by invertase, 
TRANS., 918. 
Invertan, a-, TRans., 894, 
Invertan, 8-, Trans., 896. 


theory of, 
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Invertan, y-, TRaNs., 901. 

Invertan, 6-, TRANs., 903. 

Invertan, ¢-, TRANS., 904. 

Invertan, 2-, Trans., 908. 
absorption-spectrum of, TRANs., 


912. 

—— molecular weight of, TRans., 911. 

Invertan, 7-, 'l'RANS., 913. 

Invertan-copper-compounds, 
914. 

Invertan-series, constitution of, TRANs., 
921. 

Invertase, 282; TRrans., 834, 896. 

—— action of, on cane-sugar, TRANS., 
843. 

— effect of heat on solutions of, 
Trans., 899. 

—— influence of foreign substances on 
the action of, on cane-sugar, TRANS., 
852. 

—— preparation of, TRANs., 869. 
purification of, TRANS., 884. 
theory of inversion by, TRANs., 918. 

Todiec acid, 106, 107. 

—— and other acids, double salts 
of, 107. 
preparation of, TrANs., 760. 

Iodides, chlorides, and bromides of the 

alkalis, distinction between, 289. 
estimation of, in presence of chlor- 
ides and bromides, 825. 

Todine, colour of, in solution, 446. 

dissolved, molecular weight of, 
447. 

—— estimation of, 1185. 
estimation of, in haloid salts, 1186. 

— occurrence of, in Fucus vesiculosus 
and Chondrus crispus, 402. 

—— prolonged action of the electric 
discharge on, 687. 

—— vapour-density of, 1365. 

—— water and potassium chlorate, 
interaction of, TRANs., 760. 

Iodoform, preparation of, 577. 

Iodole (tetriodopyrroline), 
weight of, 9U6. 

Ions, transfer of, in fused and solid 
silver iodide, 317. 

Ipecacuanha wine, assay of emetine in, 
310, 548. 

Iridium, atomic weight of, 1067. 

—— chloro-salts of, 1068. 

— dioxide, 948. 

—— phosphochlorides, combination of, 
with arsenic chloride, 1069. 

—— phosphorus bromides, 1383. 

—— chlorides, 1068. 

[risin, molecular weight of, 227. 

Iron and aluminium hydrated sesqui- 
oxides, relative basicity of, 1062. 

and its alloys, electrical resistance 
of, at high temperatures, 549. 


TRANS., 


molecular 
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Tron, anomalous rotatory dispersion, in 
673. 
—— electrochemical effects of magnet- 
ising, 678. 
electrolytic estimation of, 294. 
estimation of arsenic in, 194. 
estimation of, by means of potas- 
sium permanganate in hydrochloric 
acid solutions, 296. 
estimation of chromium and copper 
in, 85.. 
estimation of free and combined 
carbon in, 1027. 
estimation of, in blood, 297. 
estimation of, in phosphatic 
manures, 420. 
estimation of, in water, 419. 
estimation of minute quantities of 
aluminium in, 548. 
—— estimation of sulphur in, 921, 1463, 
1464. 
—— Gitz’s method of estimating phos- 
phorus in, 416. 
macro- and micro-chemical reac- 
tions of, 296. 
normal storage of, in the liver, 
1177. 
—— ores, estimation of zine in, 1192. 
—— pyrites, artificial, 338. 
quantity of, in the liver and spleen 
of young animals, 185. 
salts, effect of temperature on the 
magnetism of, 678. 
—— sodium sulphide, 215. 
sulphates, native, from Chili, 454, 
6. 


volumetric estimation of, 924. 
volumetric estimation of, in ferrum 
reductum, 827. 

See also Ferric and Ferrous. 

Isafrole, constitution and reactions of, 
966. 

Isinglass, heat of combustion of, 938. 
Tsoamy] chloroxalate, 236. 

formanilide, 758. 
—— phenyloxamate, 236. 
—— phosphite, 859. 
Isoamylacetanilide, 758. 
Isoamylacetic acid, 1100. 
Isoamylacetoacetamide, 1097. 
lsoamylaniline, 758. 
lsoamylmalonic acid, 1100. 
lsoamylphthalamic acid, 890. 
Isoamylphthalimide, 890. 
lsoamylpropargylamine, 230. 
Isoanisaldoxime, 1261. 
Isoapiole, bromine derivatives of, 1294. 
—— molecular weight of, 725. 
Tsobenzaldoxime, metanitro-, 1262. 
Isoberberal, TRans., 1081. 
— constitution of, TrRans., 1002. 
lsobornyl phenylcarbamates, 518. 
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Tsobutaconic acid, 875. 

Isobutaldehyde and succinic acid, con- 
densation of, 589. 

Isobutoxyhydrocotarnine methiodide, 
532. 

Isobutyl alcohol, compound of sodium 
hydroxide with, 1222. 

—— f-chloroquartenylate, 865. 

— chloroxalate, 236. 

—— phenyloxamate, 236. 

—— phosphite, 859. 

—— trichlorolactate, 27. 

Tsobutylacetanilide, 758. 

Isobutylacetoacetamide, 1097. 

lsobutylaniline, 758. 

Isobutylbenzoylecgonine hydrochloride, 
913 


Isobutylbutylene, 592. 


Isobutylene bromide, behaviour of 


sodiophenylmercaptide with, 962. 
mercaptan, 950. 
Isobutylenebenzidine, 1299. 
Isobutylformanilide, 758. 
Isobutylglyoxalinedicarboxylic acid, 
1440 


Tsobutylidenediethylsulphone, 56, 

Isobutylisophthalic acid, 1284. 

Isobut ylitaconic acid, 591, 874. 

Isubutylitamalic acid, salts of, 591. 

— acids, a- and B-, salts of, 592, 593. 

Isobutylmetaxylene, trinitro-, 1402. 

Isobutylparaconic acid, 590. 

Isobutylphthalimide, 890. 

Isobutyltoluene, trinitrometa-, 1401. 

Isobutyric acid, electrolysis of, 1236. 

Isobutyrylphenetoil, 964. 

Isochioralimide, 1093. 

Isocholesterin, reaction for, 1474. 

Isochrysenic acid, 1313. . 

Isocinnamic acid, 494, 620, 1417. 
occurrence of, in the alka- 

loids of cocaine, 494. 

— chloride, 1418. 

Isocitric acid, 587. 

Isoctolactone, 591. 

Isoctylenic acid, 591. 

Isoctylic acid, y-bromo-, 591. 

Isocuminaldoxime, 1263. 

Isodibenzoylcinnamene, TRans., 707. 

Isodibutylene, heat of combustion of, 

320. 

Tsodurylamide, B-, 158. 

Isodurylanilide, B-, 759. 

Isoeuxanthone, constitution of, 53. 

Isoeuxanthone, B-, 506. 

Isoformanilide, iodo-, 1414. 

Isoheptolactone, 590. 

Isoheptylenic acid, 590. 

— — »-bromo-, 590. 

Isohyposantonin, 905. 

Isolapachone, 1310. 

Isolepiden, reduction of, TRans., 691. 
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Isomeric organic substances, antiseptic 
powers of, TRANs., 636. 
Isomerides, heat of combustion of, 680. 
Isomerism, dynamical, 1098. 
geometrical, 719. 
lsomethyleugenol dibromide, 967. 
lsomorphism of silver nitrate with the 
alkali nitrates, 328. 
of the chlorates of silver and the 
alkali metals, 1208. 


Isomorphous mixtures, freezing point of, | 


1209 
Isomuconic acid, TRANS., 373. 
Isonaphthylrosinduline, 910. 
Isonononylenic acids, 592. 
lsoparatolylrosinduline, 909. 
Isophorone, 1235. 
lsophthalenediamidoxime, 147. 
Isophthalic acid, 4 : 6-dichloro-, 1106. 
—— iodo-, 1107. 
— trichloro-, 1106. 
Isopropyl phenyloxamate, 236. 
Isopropylacetanilide, 758. 
lsopropylaniline, 758. 
lsopropyleoumarin, thio-a-, 624. 
Isopropylecumaroxime, a-, 624. 
lsopropyleoumarphenylhydrazide, = a-, 
624 


Isopropylformanilide, 758. 
Isopropylisophthalic acid, 1283. 
lsopropylitamalic acid, salts of, 590. 
Isopropylmetaxylene, 1249. 
Isopropylmetaxylenesulphanilide, 1249. 
Isopropylmetaxylenesulphonamide, 
1249. 
Isopropylmetaxylenesulphonic acid, 
1249. 


Isopropylparaconic acid, 589. 

lsopyromucic acid, identity of, with 
pyromucic acid, 1242. 

Isosuccinie acid, brom-, action of alco- 
hulic potash on, 1238. 

— heat of dissolution of, 320. 
Tsostilbene, derivatives of, 783. 
sotributylene, heat of combustion of, 

320. 
Iso-xylalphthalide, 625. 
Iso-xylalphthalimidine, 625, 
lsoxylepidenic acid, T'nans., 690. 
Iso-xylylanilide, 759. 
Itaconanilie acid, 368. 
Itamalic acid, trichlor-, salts of, 586. 


J. 


Jacobsite from Orebré, 1076. 

Judeite, 716. . . 

Jarosite from Utah, 573. 

Jequirity, physiological action of the 
active principle of, 398. 
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Johnstrupite, 1078. 

Joints, vacuum, TRANS., 958. 

Juniper, oil of, 902. 

Jute-fibres, discrimination of, from flax 
and hemp, 928. 


K. 


Kaliborite, 341. 
Kaolins, composition of, 1060. 
Karyocerite, 1079. 
Ketoaldehydes, 357. 
Ketoaldehydes, a-, 51. 
Ketodihydroquinazolylbenzoic 
para-, 73. 
Ketohydronaphthalene-a-oxime, _tri- 
chloro-8-, 1148. 
Ketone-molecules, introduction of acid 
radicles into, 26. 
Ketones, action of ammonium formate 
on, 783. 
aromatic alkyl and their oxidation, 
769, 979. 
oxidation of, 237, 1416. 
synthesis of, from phenol ethers 
by Friedel and Crafft’s method, 962. 
—— thio-derivatives of, 26. 
—— unsymmetrical, isomeric oximes of, 
1263. 
Ketones, 1 : 2-, reduction products of, 
1234. 
Ketonic acids, analogy of, to sulphone- 
carboxylic acids, 781. 
condensation of, with di- 
carboxylic acids, 1102. 
Ketonic acids, 8-, preparation of alkyl 
salts of, 235. 
Ketonic acids, y-, 1099. 
constitution of, 863. 
Ketopentene, hexachloro-, 754. 
— vyy-hexachloro-, 1255. 
—— pentachlorobromo-, 1256. 
Ketotrihydroxypentamethylenecarb- 
oxylic acid, tetrachloro-, 130. 
Kidney-cells, proteids of, 1015, 
Kidney-disease, nature of the effusions 
in, 1174. 
Kirschwasser, analyses of, 1195. 
Kjeldahl’s method for the estimation of 
nitric and total nitrogen, 1466. 
Kobellite from Colorado, 218. 
Kornerupine from Fiskernds, Green- 
land, 19. 
Kynurin, 174, 


acid, 


L. 


Lactalbumin, estimation of, in con- 
densed milk, 92. 
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Lactam formation in the fatty series, 
774. 
Lactarius piperatus, constituents of, 


Lactic acid, changes in, in the muscle 
during work, 185. 

—— detection and estimation of, 

in wines, 1345. 

formation of, from ratfinose 
and from cane-sugar, 582. 

—— —— from molasses, 583. 

in urine, 188. 

—— acids, chloro-, decomposition pro- 
ducts of the sodium salts of, 1097. 

Lactoisocitric acid, 587. 

Lactones, 583. 

—— action of ammonia on, 879. 

— action of sodium and sodium 
ethoxide on, 866. 

—— derived from glycines, 245. 

Lactonie acids, 583. 

— — action of sodium and sodium 

ethoxide on the ethereal salts of, 

866. 

Lactose in urine, 188. 

physiological réle of, 186. 

—— properties of, 22. 

Leevoatropine, 75. 

Levotropic acid, 74. 

Lansfordite, 571. 

Lanthana, action of magnesium on, 693. 

Lanthanum oxide, 852. 

Lapachic acid, derivatives of, 1310. 

oxime of, 1310. 

Lapachoneoxime, 1310. 

Lard, detection of cotton seed-oil and 
beef stearin in, 428. 

estimation of cotton-seed oil in, 

307, 428. 
—— examination of, for adulteration, 
93. 

Laurenes, 1248. 
Laurone, preparation of, TRANs., 981. 
Lauroneoxime, TRANS., 983. 

’ Lavas, recent Vesuvian, 573. 
Lead acetate, decahydrated, 862. 

antimonate, 216. 

chloride, influence of hydrogen 

chloride on the solubility of, 109. 

chromate, combustion with, 926. 

—— chromates, double, 1065. 

—— copper and tin, alloy of, 335. 

—— effect of, on the freezing point of 
tin, TRaNs., 381. 

——- electrolytic crystallisation and 
dimorphism of, 437. 

—— electrolytic estimation of, 295. 

estimation of, in tin, 665. 

—— hydrogen phosphite, 945. 

—— native, from Pajsberg, Sweden, 
111, 337. 

—— nitrophosphite, 945. 


Lead oxide raffinose, 580. 

oxides, 699. 

—— peroxide, influence of, on the 
decomposition of potassium chlorate, 
Trans., 279. 

—— phosphates, 1056. 

—— phosphites, 945. 

—— pyrophosphite, 945. 

—— separation of bismuth from, 421. 

—— sodium thiosulphate, 12, 700. 

sulphide, precipitated, composition 
of, 1217. 

—— tetrachloride, 699. 

—— thiosulphate, 700. 

decomposition of, by heat, 


700. 

—— tin and zine, alloys of, 336. 

—— trithionate, 700. 

Lead-works, Mechernich, crystalline 
sulphides from, 338. 

Leaves, carrotene in, 285. 

estimation of chlorophyll in, 672. 

Lecithin in red blood corpuscles, 1017. 

Lecture experiment: Action of the 
electric arc on gases, 1047. 

—— Conversion of carbonie an- 
hydride into carbonic oxide, 1048. 

—— — Conversion of oxygen into 
carbonic oxide, 1048, 

— Conversion of steam into 

water gas, 1049. 

Conversion of sulphurous 

anhydride into carbonic oxide, 1049. 

—— Formation and decomposition 

of sulphurous anhydride, 1049. 

The demonstration of valency, 


1050. 

Legumes, soluble carbohydrates in the 
seeds of, 917. 

Leguminose, cultivation of, 660. 

fixation of free nitrogen by, 79, 
814, 816. 

—— root tubercles of, 660. 

— the fungus symbiosis of the. 1020. 

Lemon juice, estimation of citric avid 
in, 88. 

—oil, crystalline deposit from, 
TRANS., 327. 

Lepiden, Zinin’s, constitution of, 
TRANS., 662. 

Lepidine, chloro- and bromo-, 1322. 

— ortho-(?)-nitro-, 1435. 

—— paramido-, 1435. 

substitution products of, 1434. 

Lepidine-derivatives, formation of, from 
chinine and cinchine, 1433. 

Lepidineparasulphonic acid, 1434. 

Leucine, heats of combustion and forma- 
tion of, 936. 

Leucite, formation of, 1080. 

Leucitophyre from Persia, 220. 

Leucodextrin, 998. 
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Leucophane, 1079. 
Levulinic phenylhydrazide, hydrazone 
of, 864. 
Levulosazone, 582. 
Levulose, preparation of, 1087. 
synthesis of, 466. 
Levulosecarboxylic acid, preparation of, 


Lichenstearic acid, preparation of, 600. 
Lignic acids, 228. 
Lignin of pine wood, 228. 
—— quantitative reaction for, 1474. 
Light, action of chlorine on water in, 
TRAns., 613. 
action of, on chloric acid, TRANs., 
624. 
action of, on ether, in presence of 
oxygen and water, TRANS., 574, 988, 
Proc., 1889, 134. 
— action of, on hypochlorous acid, 
TRANS., 622. 
—— action of, on moist oxygen, Proc., 
1889, 134. 
—— action of, on phosphorus, TRANS., 
599. 
—— action of, on silver chloride, 213. 
—— action of, on the acetic fermenta- 
tion, 1181. 
and air, alteration of compounds of 
the benzene series when exposed to, 
1401. 
concentration of the sun’s rays for 
chemical reactions, 1033. 
monochromatic, production of, 
549. 
—— rate of decomposition of chlorine 
water by, 849. 
Lime, gas-, estimation of ferrocyanide 
in, 87. 
in tanning materials, 312. 
Lime-raffinose, 580. 
Limestones from the 
Senese,” 712. 
Limettin, Trans., 323. 
Limonetrol, 1314. 
Linoleic acid, 362. 
—— examination of commercial 
olein for, 306. 
Linseed oil, adulteration of, 1198. 
Liquation of gold and platinum alloys, 
947. 
Liquids, increase of chemical energy 
at the free surface of, 328. 
influence of capillarity and diffu- 
sion on the solvent action of, 555. 
—— mixed, composition of the vapour 
of, 554. 
—— relation of volume, pressure, and 
temperature in the case of, 321. 
viscosity. of, 441. 
Lithium arsenate, normal, crystalline, 
preparation of, 10. 


“ Montagnola 
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Lithium carbonate, detection of sodium 
in, 547. 
lead chromates, 1065. 
—— malonates, and their heats of for- 
mation, 1396. 
—— molecular refraction of the halogen 
salts of, 549. 
molybdate, rotatory power of com- 
pounds of malic acid with, 744. 
oxide, reduction of, by magnesium, 
331. 
—— phosphate, normal crystalline, pre- 
paration of, 10. 
—— phosphates, 1055. 
Litmus, action of.acids on, 792. 
Liver, diastatic ferment of; 185. 
disease, nature of the effusions in, 
1174. 
—— glycogen in the, 1334. 
normal. storage of iron in the, 
1177. 
of young animals, quantity of iron 
in, 185. 
Liver-cells, proteids of, 1014. 
Lobeline, 1169. 
Logwood extract, action of chlorine on, 
905. 
Lupins, fixation of free nitrogen by, 
816. 
Lupinus luteus, non-nitrogenous reserve 
substance of the seeds of, 284. 
Lupulin, 657. 
estimation of, in hops, 431. 
Lussatite, a new form of silica, 569. 
Lutecite, 712. 
Lutidine, a new, 1002. 
Lutidylalkine, 1447. 


M. 


Mace oil, 1150. 

Magnesia-mica, artificial, 343. 

Magnesia-knebelite from Dalecarlia, 
1075. 

Magnesium ammonium thiosulphate, 


—— as a reagent, 195. 
—— atomic weight of, 850. 
—— boride, 693. 
—— burnt, ammonia in, 1209. 
—— chromiodate, 1378. 
effect of, on the freezing point of 
tin, TrANs., 381. 
—— molybdate, rotatory power of com- 
pounds of malic acid with, 744. 
—— nitride, formation of, 451. 
oxide, crystalline, 850. 
—— potassium arsenates, 562. 
thiosulphate, 564. 
presence of, in calcium and sodium 
phosphates, 664. 


Magnesium, reduction of oxygen com- 
pounds by, 331, 451, 693, 1372. 

silicates, action of sea water on, 451. 

—- silicide, 1372. 

—— sodium arsenates, 563. 

Magnetic field, influence of, on the elec- 
trical resistance of gases, 1359. 

— rotation of phosphorous oxide, 
TRANS., 567. 

Magnetism of salts of metals of the iron 
group, effect of temperature on the, 
678. 

Magnets. iron, electrochemical effects 
with, 678. 

Maize in the experimental plots at 
Grignon in 1889, 820. 

Malachite, artificial formation of, 454. 

Maleamic acid, dichloro-, 25. 

Maleic acid and fumaric acid, isomerism 
of, 363. 


conversion of, into fumaric 
acid, 1397. 
anhydride, heat of hydration of, 


Maleimide, chloramido-, 25. 

—— dichloro-, derivatives of, 24. 

Malic acid, combination of, with normal 
potassium and sodium tungstates, 
1102. 

—— —— estimation of, in wine, 427. 

—— —— rotatory power of compounds 
of, with normal lithium and mag- 
nesium molybdates, 744. 

a-dinaphthalide, 1163. 

—— diorthotoluidide, 1163. 

—— dipsratoluidide, 1163. 

B-naphthalide, 1163. 

orthotoluidide, 1163. 

Malonic acid, action of orthonitrocinnam- 
aldehyde on, 163. 

phenylhydrazide, 155. 

Malonylphenylhydrazine, 155. 

Malt, extract of, diastatic power of, 432. 

Maltase, 998. 

Maltose, molecular weight of, 227. 

Mammals, origin of uric acid in, 184. 

Manganese antimonate, 216. 

—-— arsenate, 563. 

— electrolytic estimation of, 294, 1029. 

estimation of, in soils, 833. 

—— ores from Dillenburg, 459. 

—— oxides, 570. 

—— action of hydrogen peroxide 

on, 946. 

peroxide, action of hydrochloric 
acid on, Proc., 1890, 58. 

—_ — constitution of, 566. 

influence of, on the decom- 
position of potassium chlorate, TRans., 
277. 

—— —— gas-volumetric estimation of, 

1470. 


INDEX OF SUBJECTS. 


1575 


Manganese peroxide, titration of, in 
Weldon muds, 548. 

phosphorescence of, in the sulph- 

ides of the alkaline earth metals, 201. 

potassium arsenates, 563. 

—— precipitation of, as peroxide, 419. 

—— preparation of, 110. 

—— sodiuiw arsenates, 563. 

sulphide, 215. 

thiosulphate, 12. 

specific gravity of, 110. 

tetrachloride, Proc., 1890, 58. 

—— thiosulphate, 12, 564. 

—— volumetric estimation of, 1470. 

Maganiferous spring waters, 854. 

Manganous acid, 1060. 

Mannitol, behaviour of, towards boric 
acid, 1357. 

fermentation of, 915. 

—— hexachlorohydrin, 1388. 

Mannitol, i-, 469. 

Mannitol, 1-, 467. 

Mannitol-series, relation of the carbo- 
hydrates of, to a-acrose, 470. 

Mannoctitol, d-, 1233. 

Mannoctolactone, 598, 1232. 

Mannoctonie acid, 598. 

Mannoctose, 598. 

Mannoctose, d-, 1232. 

Mannoheptitol, 598. 

Mannoheptonic acid, d-, 1230. 

Mannoheptosazone, d-, 1232. 

Mannoheptose, 598. 

Mannoheptose, d-, 1230. 

hydrazone of, 1231. 

Mannonic acid and its derivatives, 
225. 

Mannonic acid, i-, 467. 

Mannonic lactone, d-, 1233. 

Mannonose, d-, 1233. 

Mannose, 224. 

acetochloro-, 226. 

synthesis of, 466. 

Mannose, d-, sugars richer in carbon 
from, 1230. 

Mannose, i-, 468. 

Mannose, I-, 466 

psa hw 9 acid phenylhydr- 
azide, 154. 

Mannosediphenylhydrazone, 1260. 

Mannosephenylgl:ucosazone, i-, 468. 

Mannosephenylglucosazone, 1-, 466. 

Mannosephenylhydrazone, i-, 468. 

Mannosephenylhydrazone, 1-. 466. 


— 


' Manure, farmyard, analysis of, 1478. 


— experiments with, 411. 
fermentation of, in absence of 


oxygen, 282. 


. Manures, estimation of the total nitro- 


gen in, 921. 
—— green, as suppliers of nitrogen, 
84. , 
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Manures, organic, decomposition of, in 
soils, 1183. 
phosphatic, estimation of ferric 
oxide and alumina in, 420. 
Manuring, effect of, with ammonium 
sulphate and sodium nitrate, 287. 
Marsh gas fermentation, 855. 
Marrow, bone-fat of, 652. 
-—— cattle, 1172. 
Massoy bark oil, 638. 
Massoyene, 638, 1316. 
Matezite, 471. 
rotatory power of, 471. 
Matezodambose, 471. 
rotatory power of, 471. 
Mazapilite from North America, 218. 
Medullie acid, 652. 
Melamine, formation of, 1082. 
Melanin, 805. 
Melanins, animal, 1452. 
Melezitose, 733. 
Melibiose, 227, 1084. 
Melibiosephenylhydrazine, 1085. 
Melibiotite, 227. 
Melinophane, 1079. 
Melitose, 356. 
Melitriose, 226, 1085. 
Melting point of organic substances, 
exact determination of, 1. 
-—-— points, determination of, 939. 
—— new apparatus for estimating, 
939. 
of organic compounds, 1204. 
Membranes, living and dead, osmosis 
with, 207, 277. 
Menthol, action of carbon bisulphide on, 
517. 
Menthylxanthic acid, 517. 
Mercaptans, aromatic, 603. 
Mercaptomethylthiazoline, u8-, 860. 
Mercaptopenthiazoline, p-, 473, 1090. 
Mercurammonium bromide, 1212. 
compounds, reaction for, 1211. 
cyanides, 223. 
Mercuranisoil oxide, 1270. 
salts, 1270. 
Mercuricobaltammonium salts, 13, 1377. 
Mercurobenzamide, 1123. 
Mercurodianisoil, para-, 1269. 
Mercurodimethylaniline salts, 1269. 
Mercurous salts, action of sulphur on, 
9. 
Mercury, action of the haloid compounds 
of the alkalis on those of, 1059. 
—— and zinc, double cyanides of, 855. 
— interaction of the haloid salts 
of, 224. 
blowpipe test for, 1343. 
—— compounds, aromatic, 1269. 
cyanide, action of ammonia on the 
compounds of, with metallic chlorides, 


351. 
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Mercury cyanide, action of cupric salts 
on, 464. 
-—— —— detection of, in toxicological 
investigations, 198. 
detection of, in organic liquids, 926. 
—— effect of, on the freezing point of 
tin, TrRANs., 383. : 
—— electrolytic estimation of, 294. 
electrolytic separation of, from 
arsenic, molybdenum, palladium, and 
tungsten, 1029. 
electrolytic separation of, from 
cobalt, nickel, and zinc, 664. 
estimation of, 565. 
——- hydrosulphide, Proc., 1890, 51. 
new ammoniacal compounds of, 
1211. 
—— occurrence of, in tapeworms, 396. 
oxide, action of magnesium on, 
452. 
influence of, on the decom- 
position of potassium chlorate, TRANs., 
279. 
—— oxychloride, crystalline, 565. 
—— oxysulphides, 109. 
—— polarised, surface tension of, in 
different electrolytes, 552, 1036. 
—— salts, compounds of, pyridine with, 


—— sensitive test for impurities in, 
827. 

—— solid, electrical conductivity of, 
98. 

— sulphates from a furnace at Idria, 
710. 

Mercury-acetamide, action of iodine on, 
973. 

Mercury-benzamide, action of iodine on, 
974. 

Mesaconanilic acid, 368. 

Mesaconic acid, synthesis of, from ethyl 
propenyltricarboxylate, 1101. 

Mesitylglyoxylie acid, 981. 

Mesityl methyl ketone, 981. 

Mesitylpyrroline, 999. 

Mesoanthramine, 1426. 

—— hydride, 1426. 

Messelite, 218. 

Metabolism, animal, behaviour of tyro- 
sine ethyl ether in, 187. 

Metal, films of vaporised, 692. 

Metallic precipitates, crystalline, 851. 

Metalloquinolides, 643. 

Metals, determination of the molecular 
weights of, 1046. 

molecular weight of, in solution, 

Trans., 376, 656. 

Metamorphism produced by pressure, 
TRANS., 410. 

Metapropaldehyde, 955. 

Metheemoglobin, 1012. 

Meteoric iron from East Tennessee, 115 
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Meteoric iron from Magura, Hungary, 
1384. 
—— from North Carolina, 1081. 
Meteorite from Carcote, Chili, 347, 
462. 
—— from Mexico, 346. 
—— from Mighei, Russia, 346. 
— from Phu-Hong, 222. 
new stone, 574. 
— of Alfianello, 115. 
of Concepcion, 115. 
Methenylanilidoxime, 44. 
Methose, molecular weight of, 466. 
Methoxycinnamic acid, orthonitrometa-, 
1127. 
Methoxydihydroxydihydroquinoline, 
para-, 1127. 
Methoxyhydrocotarnine 
531. 
Methoxyl, estimation of, 299. 
Methoxylepidine, para-, 1433. 
Methoxymethylparaphenylenediamine, 
608 


methiodide, 


Methoxyphenyl-8-bromopropionic acid, 
orthonitrometa-, 1127 
Methoxyphenyllactamide, 

meta-, 1128. 

Methoxyphenyllactic acid, orthonitro- 
meta-, 1127. 

Methoxyquinoline-hydroxyquinoline 
methiodide, 174. 

Methoxyquinonedioxime, 608. 

Methyl alcohol, estimation of acetone 
in, 837. 

amidocumate (meta-), 269. 

—— anhydroberberilate, TrRans., 1039. 

—— anisate, thermochemistry of, 101. 

—— 8-bromhydromuconate, 876. 

—— bromundecylenate, 1237. 

chloracetamidocumate, 
270. 

— chloranilate, 136. 

—— w-chlorethylpiperonylcarboxylate, 
TRANS., 1032. 

—— B-chloroquartenylate, 865. 

— chloroxalate, 236. 

cineolate, 1314. 
—cinnamate, thermochemistry of, 
101. 
citrate, thermochemistry of, 101. 
—— diacetoxypyromellitate, 984. 
diamidopyromeilitate, 987. 

—— diazoacetate, action of, on the 
ethereal salts of unsaturated acids, 
736. 

dicyanacetate, 1395. 

—— dihydrodiacetoxypyromellitate, 
985. 

rE 
98 


orthonitro- 


(meta-), 


— al:5 dihydroterephthalate dibrom- 
ide and dihydrobromide, 1132. 
VOL. LVI. 
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Methy] A*: 5 cistrans dihydroterephthalate 
di- and tetra-bromides, 1131. 

—— A!'* dihydroterephthalate tetra- 
bromide, 1132. 

—— dihydroxypyromellitate, 987. 

diketohexamethylenetetracarboxyl- 

ate (para-), 987. 

—— dimethoxypyromellitate, 985. 

—— dinitropyromellitate, 987. 

—— dinitropyrrolinecarboxylate, 66. 

—— diparatoluyl tricyanide, 1253. 

—— diphenyl tricyanide, preparation of, 
1252. 


—— f-ethoxyquartenylate, 865. 
—— ethylacetoacetate, action of am- 
monia on, 1097. 
—— fluoride, hydrate of, 1386. 
—— fumarate, thermochemistry of, 101. 
—— furfuracrylate, 959. 
—— gallate, thermochemistry of, 101, 
hexamethylenecarboxylate, 737. 
—— hydroxybenzoate (para-), thermo- 
chemistry of, 101. 
—— imidomethylphenylthiocarbamate, 
1291. 
—— imidophenylthiocarbamate, 1291. 
—— A-isobutoxyquartenylate, 865. 
isophthalate, thermochemistry of, 
101. 
—— mellitate, thermochemistry of, 101. 
mercaptan in human intestinal 
gases, 540. 
—— -methoxyquartenylate, 865. 
methylimidomethylphenylthio- 
carbamate, 1291. 
methylphenyldithiocarbamate, 
91 


—— methylphenylthiocarbamate, 1291. 

—— §8-naphthoate, thermochemistry of, 
101. 

—- nitrocumate, meta-, 269. 

—— nitropyrroline-a-carboxylates, 66. 

orthocyanobeuzyl sulphide, 1250. 

—— oxalacetate phenylhydrazone, 156. 

—— oxalate, thermochemistry of, 101. 

—— paratolyl ketone, nitroso-, 52. 

—— phenylimidomethylphenylthio- 
carbamate, 1291. 

—— phenyloxamate, 235. 

—— phenylthiocarbamate, 1291. 

—— phosphite, 859. 

—— phthalate, thermochemistry of, 
101. 

—— f-propoxyquartenylate, 865. 

a-pyrrolinecarboxylate, molecular 

weight of, 896. 

—— quinonepyromellitate, 987. 

— succinate, thermochemistry of, 
101. 

—— terephthalate, thermochemistry of, 
101 


— A' tetrahydrophthalate, 1282. 
5 2 
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Methyl A? ¢'*r@"*_ tetrahydroterephthai- 
ate dibromides, 1133. 
trimesate, thermochemistry of, 101. 
—— trimethylenetetracarboxylate,1398. 
—— undecylenate, 1237. 
Methylacetanilide, 758. 
action of zine chloride on, 1112. 
Methylacetoacetamide, 1097. 
Methylallythiocarbamide, 477. 
Methylamidomethylsuccinamicacid, 870. 
Methylamidosuccinamic acid, 871. 
Methylanilidomaleic acid phenylimide, 
379. 
Methylaniline, 758. 
orthonitro-, 612. 
orthonitronitroso-, 612. 
Methylanilines, analysis of, 309. 
—— examination of, 430. 
Methylanisaldoxime, 1261. 
Methylanthracene, B-, 511. 
Methylanthraquinone, f-, 511. 
Methylasparagine, 871. 
Methylaspartic acid, 871. 
——— dimethylamide, 870. 
Methyiazophenine, 610. 
Methylbenzile, para-, 168. 
Methylbenzoic acid, 4 : 6-dichloro-3-, 
1106. 
-— sulphinde, 382. 
Methylbenzylacetone, ortho-, 1138. 
Methylbenzylanilinesulphonic acid, so- 
dium salt of, 611. 
Methylbenzylsulphideorthocarboxylic 
acid, 1251. 
Methylbromacetamidocumate, 
270. 
Methylbromothymol, 366. 
Methylbutylphenylacetic acid, 388. 
Methylearboxyphenylacetic acid, 389. 
Methyl-8-chlorocrotonic acids, a-, 958. 
Methylchloropiaselenole, 973. 
Methyleinchoninic acid, [3], 1325. 
Methylcinnamic acid, metachloro-«-, 
1139. 
—— —— metamido-ortho-, 1140. 
—— —— metanitro-a-, 1140. 
—— — ortho-, 969. 
para-, 969, 1140. 
Methylcitraconic acid, 585. 
Methylcocaine, 647, 803, 913, 1011. 
Methyleoumarin, thio-a-, 624. 
Methylcoumaroxime, a-, 624. 
— acetate, a-, 624. 
Methylcoumarphenylhydrazide, a-, 624. 
Methylcuminaldoxime, 1262. 
Methyldehydropentone, Proc., 1890, 
138. 
Methyldehydropentonecarborylic acid, 
Proc., 1890, 138. 
Methyldeoxybenzoincarboxylamide, 625. 
Methyldeoxybenzoinorthocarboxylic 
acid, meta-, 625. 


bromo-, 
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Methyldiethylthiocarbamide, 1241. 

Methyldihydrometanaplhithaquinone, 
388. 

Methyldihydropentene methyl ketone, 
TRANS., 232, 242. 

pinacone of, TRANS., 248. 

Methyldihydropentenedicarboxylic acid, 
TRANS., 233. 

action of bromine on, TRANS., 


234. 
— action of hydrobromic acid 

on, TRANS., 235. 
Methyldihydropentenemethylketoneox- 

ime, TRANS., 236. 
Methyldihydroquinazoline, 8-, 1443. 
Methyldiphenylamine, paranitroso-, 614. 
Methyldiphenylene ketone oxide, 901. 
Methyldiphenylmetadiazine, amido-, 68. 

—— formation of, 1159. 
Methyl-3-diphenyl-5-phenylpyrrolidone, 
1-|, Trans., 701. 

Methyl-3-diphenyl-5-phenylpyrrolone, 

[1-], Trans., 698. 
Methyldiphenylsulphone phenyl sulph- 

ide, 988. 
Methylecgonine, 647, 913. 
Methylene chloride, action of benzyl- 

amine on, 887. 
—— fluoride, 1053. 

iodide, reaction of aniline with, 1164. 
Methylenedibenzylamine, 887. 
Methylenedi-8-naphthyl oxide, 511. 
Methylenediorthotoluidine, 888. 
Methylenediparatoluidine, 887. 
Methylenedi-phenylmethylpyrazolone, 
46 


646. 
Methylenediphthalimide, 890. 
Methylenedipiperidine, 955, 1092. 
Methylenephthalyl, dichloro-, 786. 
tetrachloro-, 786. 
Methyl-2’-ethyleinchoninic acid, [3-], 
1326. 
Methylethylethylene glycol, é-, oxida- 
tion of, 1222. 
Methylethylhexamethylene, 
TRANS., 25. 
Methylethylhexamethylene, 
of, TRANS., 13. 
Methylethylketol, 1235. 
Methylethylnitrouracil, 32. 
Methylethylpentamethylene, TRANS., 
150. 


ortho-, 


synthesis 


Methylethylphenylpyrazole, 358. 
Methylethylpyridylalkine, 1436. 
Methylethylsuccinic acids, symmetrical, 

741. 
Methylethylthiazole, 1238, 
Methylformanilide, 758. 
Methylfurfuraldehyde, 33. 
Methylfurfurine, 1105. 
Methylheptonic acid, 599. 

lactone, E99. 
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Methylheptose, 599. 
Methyihexamethylenemethylcarbinol, 
TRANS., 21. 
Methylhexamethylenemethylearbinyl 
acetate, TRANS., 22. 
Methylhexose, 599. 
Methylhexylitamalic acids, a- and B-, 
salts of, 593, 594. 
Methylhexylparaconic acids, a- and -, 
593, 594. 
Methylhydrasteine, 533. 
Methylhydrastine, 532, 1167. 
alcoholate, 1168. 
—— hydroxide, 1168. 
methiodide, 533, 1168. 
Methylhydrazine, 23. 
—— action of, on dialdehydes and di- 
ketones, 24. 
Methylhydrindone, 8-, 1139. 
meta-, 1140. 
para-, 1140. 
Methylhydrindonephenylhydrazone, 
B-, 1139. 
Methylhydroberberine, 920, 1012. 
Methylhydrocinnamaldehyde, a-, 979. 
—— para-, 979. 
Methylhydrocinnamic acid, para-, 969. 
Methylhydroxybutyric acid, a-chloro-a-, 
862. 
Methyl-d-hydroxyquinazoline, B-, nitro-, 
and chloro-, 802. 
Methylhydroxysulphonebetaine, 522. 
Methylhydroxyxanthine, 32. 
Methylindene, y-, 1138. 
Methyl-a-iodoethylpentamethylene, 
TRANs., 249. 
Methylisoanisaldoxime, 1261. 
Methylisobarbituric acid, 32. 
Methylisobutylparaconic acids, a- and B-, 
592. 
Methylisoformanilide, 1258, 1414. 
Methylitaconic acid, 586. 
Methylitamalic acid, salts of, 585. 
Methylketole, dinitro-, 897. 
Methyllevulindioxime, a-, 1155. 
Methylmercaptomethylthiazoline, 860. 
Methylmetachlorhydrindone, B-, 1140. 
Methylmetachlorophenylpropionie acid, 
aB-, 1140. 
Methylmetamidophenylpropionic acid, 
a-B-, 1140. 
Methylmetanitroisobenzaldoxime, 1262. 
Methylmethylenegallic acid, 530. 
Methylmethylencgallocarboxylic acid, 
530. 
Methplmethylenetribromopyrogallo 
3 
Methylmethylenetrihydroxyphthalic 
acid, 530. 
Methyinaphthol, 775. 
Methyl-a-naphthol, B-, 776. 
Methylnitrouracil, 32. 
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Methylnonylphenylhydrazone, 1394, 

Methylorthamidobenzenylamidoxime, 
para-, 47. 

Methylorthanisidine, 607. 

paranitroso-, 607. 

Methylorthanisidylnitrosamine, 607. 

Methylorthomethoxybenzanilide, meta-, 
760. 

Methylorthonitrobenzamide, para-, 47. 

Methylorthonitrobenzenylamidoxime, 
para-, 47. 

Methylorthonitrobenzonitrile, para-, 47. 

Methylparaconic acid, 584. 

dichloro-, 587. 

trichloro-, 586. 

Methylparamethoxybenzanilide, meta-, 
760. 

Methylparatolylsulphone, bromo-, di- 
bromo-, and dichloro-, 381. 

Methylparaxylidine, 606. 

Methylpentamethylenemethylcarbinol, 
TRANS., 245. 

Methylpentamethylenemethylcarbinyl 
acetate, TRANs., 249. 

—— iodide, Trans., 249. 

Methylphenotetrazine, a-, 613. 

Methylphenylacetylindole [1’ : 2’: 3’-], 


Methyl -3-phenyldihydroquinazolone, 
, 1443. 


Methylphenylhydrazine, derivatives of, 
1259 


Methylphenylindole, [1’ : 3’-], 57. 
Methylphenylisocrotonic acid, a-, 665. 
Methylphenylisocrotonic acid, 8-, 776. 
Methylphenylitamalic acid, B-, salts of 
776. 
Methylphenyloxazoline, Bu-, 1267. 
Methylphenylparaconic acid, a-, 775. 
Methylphenylparaconic acid, 8, 776. 
Methyl-4-phenylpy rrodiazolone, [2-], 
889. 


Methylphenylsemithiocarbazide, 
Trans., 261. 
Methylphenylsulphone, bromo-, and di- 
bromo-, 381. 
— chloro-, 380. 
dichloro-, 381. 
Methylphenylthiosemicarbazide, 23, 
Methylphthalide, tetrachloro-, 786. 
Methylpiazothiole, 161. 
Methylpicrazide, 23. 
Methylpipecolylalkine, a-, 68. 
Methylpiperidine bases, B-, 1003. 
Methylpropargylamine, 230. 
Methylpropylene--thiocarbamide, 760. 
Methylpropylglutaric acids, symmetrical, 
1103. 


Methylpropylmethoxybenzanilide, 760. 
Methylpropylmethoxybenzoic acid, 760. 
Methyl-8-pyrazole - 4 : 5 - dicarboxylic 
acid, [2), 1139. 
on 2 
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Methylpyridinedicarboxylic acid, 1002. 
Methylpyromucic acid, 601. 
ee [2], 
93. 
Methylpyrrolketonedicarboxylic 
tertiary, 1431. 
Methylpyrrylglyoxylic acid, 1-, consti- 
tution of, 389. 
Methylquinol, dinitro-, 752. 
Methylquinoline, 1322. 
Methylrosindone, 909. 
“ Methylsaccharin,” 382. 
Methylsalicenylamidoxime, 146. 
Methylsalicenylbenzenylazoxime, 146. 
Methylsalicylonitrile, properties of, 146. 
Methylsemicarbazide, 23. 
Methylsuccinamic dimethylamide, 870. 
Methylsuccinic acid, 742. 
Methylstrychnine, 1447. 
Methyltarconic acid, 532. 
Methyltaurine, 8-, 128. 
Methyltaurocarbamic acid, B-, 128. 
Methyltetrahydrobenzene methyl ke- 
tone, ortho-, Trans., 16. 
oxime, TRANS., 18. 
—— —— hydrazone, Trans., 20. 
Methyltetrahydrobenzenemethylcarbin- 
ol, TRANS., 24. 
Methyltetrahydrodibutylphenanthro- 
line, 138. 
Methylthiocarbamideallyl cyanide, 1104. 
Methylthiocarbamidebenzyl cyanide, 
1104. 
Methylthiocarbamidemethyl 
1103. 
Methylthiocarbamidepropyl 
1103. 
Methylthio-8-dinaphthylamine, 1306. 
Methylthiophenyl - 8 - naphthylamine, 
1307 


acid, 


cyanide, 


cyanide, 


Methylthiophthalimidine, 1250. 
Methyl-3-toluquinoline, [4’-], 1325. 
Methyltolylsulphone, chloro-, 380. 
Methyltribromopyrrylglyoxylic 
[1-], 390. 
Methyltriphenylbromopyrrolone, crys- 


acid, 


tallography of, TRANs., 728. 
Methyltriphenylpyrrolone, action of 
bromine on, TRANS., 699. 
crystallography of, Trans., 724. 
oxidation of, Trans., 701. 
Methyluracil, alkyl derivatives of, 31. 
— diiodide, 32. 
Methylxylidine, paranitroso-, 913. 
itrosopara-, 607. 
Methylxylylenediamine, 607. 
Methylxylylnitrosamine, para-, 607. 
Methysticin, 257. 
Methysticinic acid, 257. 
Methysticol, 257. 
Mica, action of solutions of alkalis, alka- 
line earths, and certain salts on, 1080, 
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Mica, analysis of, 220. 


‘ Mica-group, theory of, 460. 


Michel-levite, 572. 

Micrococcus acidi paralactici, 79. 

Micro-organisms, reducing power of, 
1453. 
1453. 

Milk, abnormal, Trans., 201. 

— adulteration of, 428. 

analysis, 670, 929. 

boiled, digestibility of, 650. 

changes in, by udder tuberculosis, 
652. 

condensed, estimation of casein and 
lactalbumin in, 92. 

cow’s, amount of nitrogen in, 652. 

estimation of the principal 

constituents of, 1472. 

estimation of fat in, 837. 

—— in dairies, estimation of fat in, 
1346. 

—— influence of salts on the clotting 
of, 1176. 

of the bottle-nosed whale, 812. 

—— of the gamoose, TRANS., 754. 

—— rapid estimation of fat in, 304. 

——- sour, estimation of fat in, 304. 

— volumetric, estimation of fat in, 
92. 

Milk-: lids, extraction of fat from, 91. 

Milk-sugar, carboxylic acid of, 599. 

Mineral waters of Cransac, 1385. 

of Malaisie, 1081. 

Mineralogical-chemical theories, 219. 

Minerals from the French Creek mines, 
113. 

— from the Tyrol, 339. 

of the syenite-pegmatite veins of 
the South Norwegian augite and 
nepheline-syenites, 1077. 

— solubility of, 1070. 

Minium from Leadville, 570. 

Molasses, extraction of raffinose from, 
732. 

— lactic acid in, 583. 

Molecular and atomic wurion, can 
Raoult’s method distinguish between, 
105. 

constitution of compounds at their 
critical points, 443. 
of isomeric solutions, 207. 

—— forces, sphere of action of, 105. 

—— refraction, 1. 

—— — of the halogen salts of lithium, 
sodium, and potassium, 549. 

—— theory of a substance formed from 
two different components, 556. 

— volumes, law of, 1043. 

—— —— of aromatic compounds, 683. 

—— —— of organic compounds, for- 
mule for calculating, 323. 


reduction of nitrates by, 
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Molecular weight, determination of, from 
the reduction of vapour pressure, 323. 
determinations of solid sub- 
stances, 1044, 
— of dissolved iodine, phos- 
phorus, and sulphur, 447. 
—— —-— of hydrogen peroxide, 106, 
— —— of Z-invertan, TRANS., 911. 
—— —— of metals in solution, TRANs., 
376, 656. 
of nitrous anhydride, TRANS., 


595. 
of phosphorous oxide, TRANS., 


of pyrroline-derivatives, 906. 
weights, cryoscopic method of de- 
termining 324. 
determination of, by Raoult’s 
method, Trans., 804. 

—— —— new principles of determining, 
1368. 

— —— of cholic acid, cholesterin, and 
hydrobilirubin, 914. 

—— —— of hematoporphyrin and bili- 
rubin, 76. 

—— of maltose, and of several 
inulin-like substances, 227. 

—— of metals, determination of, 
1046. 

— of organic compounds, de- 
terminations of, by Raoult’s method, 
735. 

—— —— of substances, determination 
of, from the boiling points of their 
solutions, 104. 

—— -—— of the colloidal modifications 
of tungstic, silicic, and molybdic 
acids, of ferric hydroxide, &c., 1215. 

of the imidoanhydrides of 
pyrrolinecarboxylic and indolecarb- 
oxylic acids, 67. 

Molina cerulea, from Konigsberg, near 
Raibl, analysis of, 658. 

Molybdenum, fluoroxy-salts of, 702. 

Molybdie acid, colloidal, molecular 
weight of, 1215. 

Molybdiodie acid, 107. 

Monazite from Quebec, 457. 

——- from Ural, 571. 

Moorland soil, examination of, 192. 

Moradeine, 405. 

Moradin, 404. 

Morphine and its derivatives, physio- 
logical action of, 1178. 

— colorimetric estimation of, in 
opium preparations, 1349. 

— estimation of, 1198. 

estimation of, in opium, 94, 1349, 
ferrocyanide, 1318. 

—— from Papaver rheas, 646. 

—— reaction of, 311. 

Mosandrite, 1078, 


a 
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Motors, living, and the theory of heat, 
807 


Mucic acid, Trans., 931, 937. 

—— —— aldehyde-acid from, 599. 

—— —— derivatives of, Trans., 370. 

Muconamic acid, f-dichloro-, TRANS., 
934. 

Muconamide, f-dichloro-, Trans., 935. 

Muconic acid, 877, TRaNs., 375. 

—— A-dichloro-, TRAns., 932, 

—— —— ——-action of reducing agents 
on, Trans., 936, 

—— —— dichloro-, reduction products 
of, 875. 

Mucous fermentation, 76. 

Mud from the Baku mud volcanoes, 
115. 

—— sea, of the alluvia of the Zuiderzee, 


Multi-rotation, 1084, 

Muscle, changes of the glycogen, sugar, 
and lactic acid of the, while perform- 
ing work, 185. 

glycogen in the, 1334. 

—— heat of combustion of, 938. 

— with an artificial circulation, 
formation of glycogen in, 1335. 

Muscovite from Syra, 344. 

Muscular work, influence of, on the ex- 
halation of carbonic anhydride, 1334, 

Musk, artificial, 1401. 

Mussoenda coffee, 285. 

Mustard oil, effect of, on animals, 539. 

Myohematin, 652. 

Mpristic aldehyde, 1234, 

Mpristicin, 1150. 

— dibromo-, 1150. 

Myrrh, 1317. 


N. 


Nagyigite from Nagyd4g, 711. 
Naphtha district, the Transcaspian, 115. 
Naphthabenzein, a-, 902. 
Naphthalene, action of methyl chloride 
on, 1145. 
amidochlorotrinitro-, 626, 
anilidochlorotrinitro-, 626. 
— chlorides of, Proc., 1890, 85. 
— action of alkalis on, 
Proc., 1890, 85. 
— constitution of, 1301, 1304, 1424, 
—— constitution of tri-derivatives of, 
Proc., 1890, 11, 15, 16, 125, 126, 127, 
128, 131. 
—— 1 : 3-dichluro-, derivatives of, 626. 
— formula of, Proc., 1890, 102. 
picrate, molecular weight of, 725. 
— reduction of, 1146. 
Naphthaleneazodihydroxynaphthalene, 
1:2: 2’-B-, 628. 
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Naphthaleneazo-8-naphthylphenyl- 
amine, a-, 993. 

Naphthaleneazo-8-naphthylphenyl- 
amine, §-, 993. 

Naphthalene-derivatives, comparative 
influence exerted by the radicles Cl, 
OH, and NH, in, on the formation of 
sulphonic acids, Proc., 1890, 133. 

—— hydrogenation of, 1299. 

Naphthalenedisulphonic acid, a-amido- 
1-3’-, Proc., 1890, 15. 

Naphthalene-1 : 2’-disulphonic 
Proc., 1890, 125. 

Naphthalene-1 : 3-disulphonic acid, ac- 
tion of potash on, Proc., 1890, 
136. 

Naphthalenedisulphonic acids, 3-chloro-, 
Proc., 1890, 131. 

Naphthalenes, dichloro-, the ten iso- 
meric, and the sulphonic acids and 
trichloronaphthalenes derived there- 
from, Proc., 1890, 77. 

—— dinitrodichloro-, 626. 

—— trichloro-, homonucleal, 
1890, 76. 

Naphthalene-series, isomeric change in, 
Proc., 1890, 86. 

Naphthalenesulphonamide, 1 : 4-, action 
of hydriodic acid on, 994. 

Naphthalenesulphonamide, amido-, 994. 

Naphthalenesulphoncyanamides, a- and 
B-, 501. 

Naphthalenesulphonic 
chloro-, 635. 

— — 1: 4-nitro-, 634. 

— — 1: 4#-iodo-, 168. 

—— acids, chloro-, influence of position 
in determining the nature of the iso- 
meric change in, PRoc., 1890, 86. 

Naphthalenetrisulphonic acid, Proc., 
1890, 125. 

Naphthanilide, a-, 759. 

Naphthaphenanthrazine, amido-§-, 1424. 

Naphthaphenazine, amido-, 509. 

a-amido-, 1266. 
a-amido-a-, 801. 

Naphthapiazothiole, 972. 

Naphthaquinol, nitro-8-, 509. 

Naphthaquinoline-ay-dicarboxylic acid, 
a-, 1008. 

Naphthaquinoline-ay-dicarboxylic acid, 
B-, 1009. 


acid, 


Proc., 


acid, 1:1’ 


Naphthaquinolines, reduction products - 


of, 1303. 
Naphthaquinone, a third, Trans., 631. 
—— dichloride, dichloro-a-, 786. 
—— nitro-f-, derivatives of, 509. 
Naphthaquinonedianil, 911. 
Naphthaquinonedioxime, 8-, 1403. 
Naphthaquinone-a-oxime, chloro-8-, 
1146. 
—— dichloro-f-, 1147. 
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Naphthaquinonephenazine, 1446. 
Naphthaquinonetolazine, a-, 1447. 
Naphthaquinoxaline, [1 : 2-], 972. 
Naphtharesorcinol, azo-colours from, 
260. 
Naphthasulphonamidesu! phonic acid, a-, 
387. 
Naphthasultonsulphonie acid, ¢-, 387. 
Naphthazine, a8-, prepuration of, 614. 
Naphthazine, symmetrical-88-, 993. 
Naphthenylamidethoxime, 8-, 62. 
Naphthenylamidoximes, derivatives of 
the two isomeric, 62. 
Naphtheny!benzenylazoxime, B-, 62. 
Naphthenylcarbonylimidoxime, a-, 63. 
Naphthenylcarbonylimidoxime, 8-, 62. 
Naphtheurhodol, a-, 1266. 
Naphthindole, 8-, 57. 
Naphthionamide, 635. 
Naphthol, a-, atnidothio-, 995. 
dibrom, action of nitric acid on, 
Trans., 808. 
— — preparation of, 
395. 
Naphthol, 8-, diamido-, hydrochloride, 
1424. 
—— nitroso-, constitution of, 1424. 
trinitrochloro-, 627. 
Naphtholcamphorides, «- and B-, 1427. 
Naphthol-e-disulphonic acid, «-, 387. 
Naphthols, action of nitrogen iodide on, 
1402. 
isomeric, dichloro-, 620. 
—— nitroso-, action of sulphurous 
anhydride on, 1305. 
a- and 8-, reagents for, 927. 
Naphtholsulphonic acids, 8-, constitu- 
tion of, Proc., 1890, 11. 
Naphthol-yellow, constitution of, Proc., 
1890, 16. 
Naphthyl methyl ketone, 52. 
Naphthylamidoacetic acid, 990. 
Naphthylamine, dichloro-, 620. 
Naphthylamine-a-, 6-nitroso-, 630. 
Naphthylamine, f8-, diamido-, hydro- 
chlorides, 1424. 
Naphthylaminedisulphonie acid, a-, 
Dahl No. II, constitution of, Proc., 
1890, 125. 
— Dahl No. IIT, constitution 
of, Proc., 1890, 16. 
—— the Schdllkopf, constitution 
of, Proc., 1890, 126. 
Naphthylamine-é-disulphonic acid, 
Casella’s B-, constitution of, Proc., 
1890, 127. 
Naphthylamine-e-disulphonie acid, a-, 
386, 388. 
Naphthylamines, action of nascent 
nitrous acid on, 39. 
Naphthylamines, 8-, 
derivatives of, 992. 


TRANS., 


secondary, azo- 
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Naphthylaminesulphonie acids, 8-, con- 
stitution of, Proc., 1890, 11. 

Naphthylaminesulphonic acids, the iso- 
meric heteronucleal 8-, the disulphonic 


acids obtained by sulphonating, Proc., | 


1890, 128. 
Naphthylazo-a-hydroxynaphthoic acid, 
a-, 1148. 
Naphthylearbamide, asymmetrical, £-, 
634. 
Naphthyldiphenylpyrrolines, a- and £-, 
263, 264. 
Naphthylglycins, derivatives of, 1309. 
Naphthylhydrazine, 8-, 61. 
naphthylthiocarbizinate, 61. 
Naphthylhydroxythiocarbamide, a-, 
1127. 
Naphthylimidodiacetic acid, «-, 1309. 
Naphthylimidodiacetic acid, 8-, 1309. 
Naphthylphenylcarbamide, amido-, 616. 
Naphthylphenylene ketone oxide, «- and 
B-, 901. 
Naphthylpiperidine, tertiary-a-, 1003. 
Naphthylpiperidine, tertiary-8-, 1003. 
oe “p- -thiocarbamide, 
, 160. 


Naphthylrosinduline, 910. 
Naphthylsemicarbazide, 8-, 61. 
Naphthylthiocarbizine, 6-, 6. 
Naphthylthiosemicarbazide, 8-, 61. 
Narceine ferrocyanide, 1318. 
Narcotine, 528. 
constitution of, 531. 
ferrocyanide, 1318. 
oxidation of, 648. 
Natrolite from Monte Baldo, 114. 
Natrophilite from Branchville, 1072. 
Neotesite, 1076. 
Nepheline, formation of, 1080. 
Nephrite, 716. 
Neriin, 1316. 
Nerium oleander, constituents of the 
bark of, 1316. 
Nerves, temperature in, 536. 
Nesquehonite, 571. 
Nessler test, influence of temperature on, 
1024. 
Neurokeratin, 807. 
Nickel, action of carbonic oxide on, 
TRANS., 749. 
antimonate, 216. 
anomalous rotatory dispersion in, 
673. 
— chromiodate, 1378. 
effect of, on the freezing point of 
tin, TRANS., 378. 
— electrolytic estimation of, 294. 
electrolytic separation of cadmium, 
of mercury, and of silver, from, 664. 
estimation of, 294, 297, 1470. 


—— estimation of, by precipitation, as , 


sulphide, 297. 
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Nickel, influence of, on steel, 566. 
ore from Gosenbach, 711. 
oxides, 1213. 
—— oxydiamine nitrite, 216. 
potassium arsenates, 563. 
salts, action of sodium carbonate 
and bromine on solutions of, 568. 
effect of temperature on the 
magnetism of, 678. 
separation of zine from, 418. 


| ——— sesquioxide, influence of, on the 


decomposition of potassium chlorate, 
TRAns., 278. 


| ——— silicate, hydrated, from North 


America, 219. 

sodium arsenates, 563. 
sulphide, 215. 

—— thiosulphate, 330. 


| Nickel-carbon-oxide, TRaNs., 750. 


| Nicotine, estimation of, in tobacco, 430. 


—— influence of, on salivary secretion, 
397. 
—— physiological action of, 1178. 
thermochemistry of, 101. 


| Nigella damascena, damascenine from, 


1317. 


| Niobium, microscopical test for, 86. 


| 


pentoxide, combinations of potas- 
sium fluoride with, 15. 


| Nitrates, catalytic formation of ammonia 


from, 689. 

colorimetric methods for estimat- 
ing, in potable waters, 831, 832. 

elaboration of, in the plant, 1182. 

— estimation of, in water, TRANS., 
811 

formation of, in plants, 543. 

formed in manured and unmanured 
soils, 408. 

Jodlbauer’s modification of Kjel- 
dahl’s method for the estimation of 
nitrogen in, 292. 

molecular refraction of, 1201. 

—— reduction of, by micro-organisms, 
1453. 
reduction of, 
bacteria, 76. 
Nitric acid and copper, conditions of 
the reaction between, 701. 
estimation of, by diphenyl- 
amine, 415. 
estimation of, by electrolysis, 


by the cholera 


1467. 
od estimation of, by reduction 
to ammonia, 1025. 

estimation of, by Schulze 
and Tiemann’s method, 1025. 

—— influence of, on the dissolu- 
tion of zinc in dilute sulphuric acid, 
TRANS., 824. 
presence and behaviour of, 


in plants, 1021. 
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Nitric oxide, preparation of, 9. 

—— produced in the combustion 
of nitrogenous organic compounds 
with copper oxide, 292. 

——- peroxide, TRANs., 590. 

— combination of phosphorus 
pentafluoride with, 1052. 

—— —— preparation of, Trans., 590. 

—— —— physical propertiesof, Trans., 
591. 

— variations in the electrical 

resistance of, with rise of temperature, 


Nitrification, 545. 

—— of ammonia, 282. 

Nitrifying organism, 1180. 

Nitriles, polymerisation of, 1158. 

— reduction of, 1407, 1422. 

Nitrites, estimation of, 193. 

—— estimation of, in water, TRANS., 
811. 

Nitroazo-compounds, reduction of, by 
alcoholic ammonium sulphide, 1116. 
Nitrogen, amount of, in cow’s milk, 

2. 


apparatus for the estimation of, in 
ammonium salts, 1341. 

—— arrangement in space of the atoms 
in compounds containing, 576. 

—— arrangement in space of the atoms 
in the molecule of carbon compounds 
containing, 348. 

—— assimilation of, by Leguminose, 


—— atmospheric, fixation of, 545. 
—— combustion of, at high pressures, 
1050. 
combustions with copper oxide, 
quantity of nitric oxide produced in, 
292. 


—— comparison of the methods of 
estimation of, 1466. 
density of, 1370. 

—— detection of, in organic substances, 


estimation of, in ammonium 
magnesium phosphate, 291. 
free, formation of nitrous acid 
and ammonia from, 1051. 
— — fixation of, 79, 814, 816. 
"a fixation of, by Leguminose, 
9. 
—— green manures as suppliers of, 
1184. 
—— in organic substances, estimation 
of, 661. 
—— in soil, influence of gypsum and 
clay on the conservation of, 545. 
—— iodide, action of, on organic com- 
pounds, 1402. 
—— isomerism of organic substances 
containing, 1112. 
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Nitrogen, Jodlbauer’s modification of 
Kjeldahl’s method for the estimation 
of, in nitrates, 292. 

—— Kjeldahl’s method of estimating, 
415. 

—— loss and gain of, by soil, 1023. 

loss of, during the fermentation of 
nitrogenous matters, 1340. 
— loss of, in acid fodders, 1339. 
loss of, in estimation by Will and 
Varrentrapp’s method, 1194. 

—— nitric and total, Kjeldahi’s method 
of estimating, 1466. 

—— of plants, source of, 1023. 

— preparation of, 330. 

stereochemistry of, 1330. 

—— total, estimation of, in manures, 
921. 

— —— in fodders, estimation of, 
1477. 

Nitrogen-acids, formation of, in com- 
bustion, 447. 

Nitrogen-compounds, geometrically iso- 
meric, 1089. 

-—— stereochemically isomeric 
970. 

stereochemistry of, 575, 951. 

Nitroprussides, 1387. 

Nitroso-compounds, action of sulphur- 
ous anhydride on, 1305. 

Nitrosyl chloride, absorption spectrum 
of, 97. 

Nitrous acid, detection of, in saliva, 278. 

— — detection of traces of, 415. 

— —— ethereal salts of, 353. 

—— —— formation of, from free nitro- 
gen, 1051. 

—— —— in the atmosphere, 406. 

—— anhydride, Trans., 590. 

—— ——action of on substances dis- 
solved in carbon bisulphide, 1401. 

molecular weight of, TRaNs., 
595. 

— preparation of, TRANS., 591. 

properties of Trans., 597. 

—— compounds in sulphuric acid, test. 
for, 922. 

ether, spirit of, estimation of ethyl 
nitrite in, 927, 
Nivenite, 458. 
Nony! diphenyl tricyanide, 1352. 


—— chloride, 1252. 
‘No 


enskiéldine, 1078. 
Nosean-bearing ejections 
Laacher See, 220. 
Nutmeg oil, 1150. 
Nutrition of higher plants, function of 
ammonium salts in, 79. 
Nutritive value of different albumin- 
oids, 394. 
— of wheat meal, 396. 


from the 
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Oak-tannin, reaction of, 1275. 

Oak-tannins, oxidation of, 1130. 

Oats in the experimental plots at 
Grignon in 1889, 820. 

Oat-straw, composition of, 1461. 

Octacetylmelibiose, 1085. 

Octacetyltetramidotriphenylbenzene, 
1423. 

Octohydrodiphenylfurfuran, TRANs., 
955. 


Octose, 598. 

Octyl chloride, preparation of, 577. 

—— dipheny] tricyanide, 1252. 

Octylbenzene, 1100. 

Octylene, 592. 

(Enanthaldehyde and pyrotartarie acid, 
condensation of, 593. 

(Enanthylidenebenzidine, 1299. 

Oil, ethereal of betel leaves, 135. 

-—— linseed, adulteration of, 1198. 

— of birch, 256. 

of camphor, 261. 
—— of caraway, Norwegian, 902. 
— of cassia, examination of, 423. 
of cinnamon, examination of, 423, 
of juniper, 902. 
of mace, 1150. 

—— of mustard, amount of substances 
yielding, in various foods and their 
action on the animal body, 539. 

— of nutmeg, 1150. 

—— of peppermint, Russian, 1428. 

-_—— testing of, for adulterations, 
199. 

—— of sesame, testing, 90. 

—— of wintergreen, 256. 

Oil-testing, 89. 

Oils, analysis of, 91. 

apparatus for the analysis of, 


—— essential, analysis of, 423. 
iodine absorption as a test 
for, 199, 307. 
Maumene’s test for, 834. 
— —— reactions of, 199, 200. 
— examination of, 1247. 
fixed, reactions of, 200. 
Indian grass, 231. 
—— optical examination of, 91. 
—— wool, analysis of, 305. 
Oleic acid, addition of chlorine and 
halogen acids to, 1396. 
constitution of, 863. 
process for the conversion of, 
into fatty acids, 863. 
series, molecular weights of 
some members of, 737. 
Olein, commercial, examination of, for 
linoleic acid, 306. 
Ononine, reaction of, 310. 
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Opal from John Davis River, Oregon, 
337. 


Opianic oxime, TRANS., 1070. 

Opium, estimation of morphine in, 94, 
1349. | 

Opium-preparations, colorimetric esti- 
mation of morphine in, 1349. 

Optics, chemical, studies in, with re- 
ference to the dissociation theory, 
313. 

Orcein, 1405. 

Orcin-aurin, 1111. 

Orcinol colouring matters, 762. 

— diethyl ether, dibromo-, 1405. 

preparation of, 1405. 

Orcirufamine, 764. 

Orcirufin, 763. 

ethyl ether, 763. 

Oreoselon methyl ether, 1154. 

—- nitro-, 1154. 

Organic compounds, detection of nitro- 
gen in, 663. 

—— —— estimation of sulphur in, 
289. 

—— — formule for calculating the 
molecular volume of, 323. 

isomeric, antiseptic powers 
of, TRANS., 636. 

quantity of nitric oxide pro- 
duced in the combustion of, with 
copper oxide, 292. 
—— matter in soil, exhaustion of by 
cropping without manures, 407. 
— substances containing copper, ana- 
lysis of, 296. 
exact determination of the 
melting point of, 1. 
-—— in alkaline solution, action of 
lead peroxide on, 20. 

Organism, behaviour of sulphur in, 812. 

Organisms, living, heats of combustion of 
the chief nitrogenous compounds in, 
937. 

silicic acid, as a culture medium 
for, 1338. 

Orientation, influence of atoms or groups 
on, 484. 

Orsut apparatus, modified, 411. 

Orthoclase, formation of, 1080. 

Osazones, melting points and prepara- 
tion of, 581. 

Osmosis with living and dead mem- 
branes, 207, 277, 1176. 

Osmotic experiment, 1365. 

~—— pressure, kinetic nature of, 105. 

— — nature of, 105, 441, 555, 816. 

— — theory of, 846. 

Ossein, heat of combustion of, 938. 

Ostruthin, 1154. 

Oxaleneanilidoximeamidoxime, 124. 

Oxaleneanilidoximeazoxime-ethenyl, 
124. 
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Oxalenediamidoxime, 122. 
diethyl ether, 123. 

Oxalenediazoximedibenzenyl, 123. 

Oxalenediazoximedipropenyldicarb- 
oxylic acid, 123. 

Oxalenediuramidoxime, 124. 

Oxalic acid, electrochemistry of, 100. 

series, specific volumes of 
some ethereal salts of the, 102. 

Oxalyldimethylhydrazine, 23. 

Oxalylethylenephenylhydrazine, 250. 

Oxanilic acid, 1124. 

Oxanilyl chloride, 1124. 

Oxazolines, 1267. 

Oxidation in the blood, 651. 

Oxides, influence, of, on the decom posi- 
tion of potassium chlorate, TRaANs., 
272. 

mineral, synthesis of, 709. 
more stable, behaviour of, at high 
temperatures, TRANS., 269. 
Oximes, 251, 1412. 
isomeric, 1261. 

—_— of unsymmetrical ketones, 

1263. 
isomerism of, 1263. 

—-— stereochemical isomerism of asym- 
metrical, 1263. 

Oxindole, bromamido-, 982. 

Oxyberberine, TrRans., 1003, 1085. 

acetate, TRANS., 1086. 
constitution of, TRANs., 1085. 

Oxychlorides, 
crystallised, 1058. 

Oxycinchine, 1433. 

Oxydiethylidenelactic acid, 959. 

Oxygen, absorption spectra of, 675. 

and the halogens, reciprocal dis- 
placement of, 6. 

atomic weight of, 330, 1370. 

density of, 322, 1370. 

— dissolved in water, estimation of, 
TRANS., 185. 

—— free, estimation of, in water, 412. 


heat developed by the action of, on | 


the blood, 274. 


hydrogen and chlorine, equilibrium | 


between, 8. 

moist, action of light on, Proc., 
134. 

preparation from potassium ferri- 
eyanide and hydrogen peroxide, 352. 


-—— preparation of, in a Kipp’s ap-' 


paratus, 8. 
solubility of, in mixtures of aleohol 
and water, 103. 
Oxyhemoglobin, stability of, 1012. 
Oxyhydrastinine, synthesis of, from me- 
thyl chlorethylpiperonylearboxylate, 
Trans., 997, 1034. 
Oxylepiden, acicular, 
Trans., 688. 


distillation of, 


metallic, formation of 
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{ Oxylepidenic acid, crystallography of, 


TRANs., 747. 
Oxyphenyldinaphthazine, 910. 
Oxypyridine bases, synthesis of, 67. 
Ozokerite, detection of, in beeswax, 421. 
Ozone, action of, on ether, TRANS., 584. 

electrical conductivity due to the 

formation of, 676. 

formation of, in combustion, 447. 
— formation of, during rapid combus- 
tion, 330. 
production of, by flames, Proc., 
1890, 26. 
volumetric estimation of, 290. 
zothellia nodosa, gases contained in 
the bladders of, 916. 


P, 


Palladium, atomic weight of, 17. 
effect of, on the freezing point of 
tin, Trans., 380. 
electrolytic estimation of, 831. 
Palmitone, preparation of, TRANs., 985. 


| Palmitoneoxime, TRrans., 986. 


Pancreas, effect of extirpation of, on the 
absorption of fat, 1171. 
Pancreatic juice, influence of, on the 
colour of the dejections, 397. 
Papaver rheas, morphine from, 646. 
Papaverine, action of potash on alkyl 
halogen-derivatives of, 179. 
bases formed by the action of 
potash on the alkyl halogen salts of, 
271. 
Papaverinic acid, 180. 
Paper, effect of various substances on 
the combustibility of, 1458. 
estimation of wood fibre in, 670. 
Paposite, 456. 
Paracamphorie acid, 790. 
Paracoumarone, 496. 
Paraffin, detection of, in beeswax, 421. 
freezing points of solutions of, 


Paraffins, absorption of the ultra-violet 
rays by derivatives of, 434. 
Paragalactan, 285. 
Paragalactan-like substances, 284. 
Paralactic acid, formation of, during the 
fermentation of sugar, 78. 
Paraldimine, 735. 
amido-, 735. 
Paraldol, molecular weight of, 862. 
Paraldylhydrazine, 735. 
Parapropaldehyde, 955. 
Pargasite from Fiskernis, Greenland, 19. 
Parpevoline, 796. 
Parvoline, 795. 
Waage’s constitution of, 1002. 


| Pathological effusions, 1173. 


Peach-gum, carbohydrates in, 1022. 
Peas, fixation of free nitrogen by, 814. 
Peat soils, examination of, 192. 

Pectic compounds in plants, 80. 

Pentacetyllevulose, 732. 

Pentaglucoses, estimation of, 1352. 

Pentamethyldihydropyridine, 67. 

Pentamethyldihydropyrroline, action of 
methyl iodide on, 1431. 

Pentamethylene-derivatives, conversion 
of, into benzene, pyridine, and thio- 
phen derivatives, 129. 

Pentamethyleue-ring, breaking the, 
1091. 

Pentamethylphloroglucinol, 1110. 

Pentene, yy-octochloro-, 1256. 

Pentolamide, pentachloro- 1257. 

Pentose, 598. 

Pentoses, estimation of, 1352. 

Pentylene dibromide, y-, 20. 

—— glycol, y-, and its anhydride, 20. 

Pepper, analysis of, 95. 

—— occurrence of piperidine in, 95. 

Peppermint, oil of, detection of adultera- 
tions in, 1199. 

Russian, 1428. 

Peptone, 182. 

— reactions of, 804. 

Peptones, analysis of, 1351. 

Peridinia, pigments of the, 1172. 

Peridinia-chlorophyllin, 1173. 

Peridinin, 1173. 

Peridotite from Arkansas, 345. 

Permanganate, standardisation of, 196. 

Permanganates, compounds of ammonia 
with, 947. 

—— metallic, action of compounds of 
ammonia with, 947. 

Permanganic acid and the permangan- 
ates, action of hydrogen peroxide on, 
1062. 

Perseitol, identity of heptitol with, 1232. 

Petrographical research, evidence af- 
forded by, of chemical change under 
great pressure, TRANS., 404. 

Petrography of South-West Africa, 221. 

Petroleum, Baku, acids poor in carbon 
from, 737. 

— constitution of, 223. 

estimation of, in turpentine, 669. 

—— raw, sulphur compounds in, 350. 

residues, sulphur compounds in, 350. 

Peucedanin, 1154. 

Pharmacolite from the Vosges, 342. 

Phaseolus vulgaris, galactan in the 
seeds of, 917. 

Phenacetide, dinitropara-, 751. 

Phenacylisoamylacetic acid, 1101. 

Phenacylisoamylmalonic acid, 1100. 

Phenacylmetanitroparatoluidine, 525. 

Phenacylparatoluidine, 524. 

Phenacylphthalimide, metanitro-, 372. 
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Phenallyldihydroketometadiazine, 178. 

Phenamidophenol, 158. 

Phenamidophenolsulphonic acid, 159. 

Phenanthraquinone, action of cinnam- 
aldehyde and ammonia on, TRANS., 11, 

Phenanthrene perhydride, 637. 

synthesis of, 515. 

Phenanthraquinone, action of am- 
monium formate on, 784. 

compounds of, with metallic salts, 
TRANS., 4. 

— mercuric chloride, Trans., 6. 

mercuric cyanide, TRANS., 7. 

—— reduction of, Proc., 1890, 31. 

zine chloride, TRANs., 5. 

Phenanthridine, 390. 

Phenanthrone, Proc., 1890, 31. 

Phenanthrylpiperidine, tertiary, 1003. 

Phenethyldihydroketometadiazine, 178. 

Phenethyldihydrothiometadiazine, 178. 

Phenethyldiketometadiazine, 1254. 

Phenetidine, dinitro-, 751. 

Phenetoil, paranitro-, reduction of, 1119. 

synthesis of ketones from, 963. 

Phenetoilphthaloylic acid, 1128. 

Phenol, action of nitrogen iodide on, 
1402. 

action of nitrous anhydride on, 

1401. 

action of phosphorus trichloride 

on, 34. 

chlorodibromo- and _ bromodi- 

chloro-, and their conversion into 

quinone, 1108. 

crude, examination of, 425, 

— e-dinitro-, 751. 

dinitrometadibromo-, 1107. 

—— dinitrometadichloro-, 1107. 

estimation of, in commercial 

carbolic acid, 300. 

ethers, synthesis of ketones from, 
by Friedel and Crafft’s method, 962. 

—— hemicamphoride, 1427. 

metanitrothio-, 604. 

monocamphoride, 1427. 

orthamido-, action of chlorine on, 

754, 1255. 

tribromo-, action of sulphuric 
acid on, 883. 

Phenols, action of nascent nitrous acid 
on, 38. 

—— combination of camphor with, 
1427. 

compounds of _ benzotrichloride 

with, 901. 

compounds of volatile fatty acids 

with, 488. 

desmotropy in, 243, 1404. 

—— dihydrie and trihydric, physio- 
logical action of, 1019. 

—— electrical conductivity of, 677. 

— iodo-, reduction products of, 1402. 
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Phenols, nitroso-, action of hydroxyl- 
amine on, 1403. 
orthamido-, oxidation products of, 
1444. 
volumetric estimation of, 1473. 
Phenomalic acid, trichloro-, constitu- 
tion of, 365. 
Phenomethyldihydroketometadiazine, 
178. 
oxidation of, 1254. 
Phenomethyldihydrothiometadiazine, 
178. 
Phenomethyltriazine, a-, 149. 
parabromo-, 152. 
Phenotriazine, a-, 149, 613. 
parabromo-, 152. 
Phenoxycrotonic acid, 8-, 361. 
Phenoxyethylamine salts, 373. 
Phenoxyethylphthalamic acid, 373. 
Phenoxyethylphthalimide, 373. 
Phenoxypropylene, 8-, 362. 
Phen-a-phenylparazoxime, 523. 
Pheny] bisulphide, metanitro-, 604. 
—— carbonate, reactions of, 750. 
cyanate, preparation of, 962. 
synthesis by means of, 759. 
—— A'** dihydroterephthalate, 1132. 
—— ethylxanthate, 603. 
acetylparamido-, 605. 
mido-, 604. 
—— A? cistrans hexahydroterephthalate, 
1134. 
a-naphthyl sulphide, 1292. 
—— phenacy] ether, metanitro-, 523. 
phenylthiocarbamate, TRans., 268. 
—— propionate, 488. 
salicylate, nitro-derivatives of, 
1284. 
—— A! tetrahydrotere 
— A’- cistréns tetrahy 
1134. 
—— thienyl ketone, stereochemically 
isomeric oximes of, 1294. 
—— thiocyanate, 749. 
tolylearbamate (ortho-), 751. 
—— tolylcarbamate (para-), 750. 
—— trithioformate, oxidation of, 988. 
Phenylacetic acid, metabromodinitro-, 
378. 
Phenyl-§-acetylisocrotonic acid, y-, 375. 
Phenylacetylpyrazole, [1-], 798. 
Phenylacetylpyrazoleoxime, [1-], 798. 
Phenylacetylpyrazolephenylhydrazone, 
[1-], 798 
Phenylallenylamidoxime-derivatives, 41. 
Phenylallenylcarbonylimidoxime, 43. 
Phenylallenylethoxime nitrite, 41. 
Cee 


SO 


hthalate, 1133. 
droterephthalate, 


re er 42. 
Phenylallenyluramidoxime, 42. 
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Phenylamidoacetanilide, action of 
carbonyl chloride on, 1164. 
Phenylamidobiazolone, 1441. 
Phenylamidoethylpiperonylcarboxylic 
anhydride, TRans., 1036. 
Phenylammeline, 618. 
Phenylamylearbamide, 1388. 
Phenylamylthiocarbamide, 1388. 
Phenylangelicalactone, 377. 
Phenylanilidobromomethy]-methyl- 
anilidopyrazolone, 643. 
Phenylanisylecthane, 1423. 
Phenyl-y-anisylpropylamine, 8-, 1423. 
Phenylazimidobenzene, ortho-, 1113. 
Phenylazimidohenzoie acid, 374. 
Phenylazimidonaphthaiene, 787. 
Phenylazonaphtharesorcinol, nitroso-, 
261. 
Phenylazophenylbiazolone, 1441. 
Phenylazophenyldithiobiazolone, 1441. 
Phenylazophenylthiobiazclone, 1440. 
Phenylazopheny]--thiobiazolone, 1441, 
Phenylazo-ar.-tetrahydro-a-naphthol, 
509. 
Phenylazothymol, constitution of, 884. 
Phenylbenzhydrylorthobenzoiec lactone, 
514. 
Phenylbenzeylorthobenzoic acid, 514. 
Phenylbenzoylpyrazole, [1-], 798. 
Phenylbenzoylpyrazoleoxime, [1-], 799. 
Phenylbenzoy]pyrazolepheny!bydr- 
azone, [1- |, 798. 
Phenylbenzylorthobenzoic acid, 514. 
Phenylbenzyloxycarbamide, 1127. 
Phenylbenzyloxythiocarbamide, 1126. 
Phenylbromisovaleric acid, 776. 
Phenylbromobutyric acid, 891. 
Phenylbromoparaconic acid, 894. 
Phenylbromopropionic acid, orthonitro- 
metachloro-, 1127. 
Phenylbromopyrazole, [1-], 797. 
Phenylbromopyrazoledicarboxylic acid, 
1165. 
Phenylbutene-a-hydroxy-w-dicarboxylic 
acid, orthonitro-, 163. 
Phenylbutine methyl ketone, paranitro-, 
162. 
Phenylbutinecarboxylic acid, paranitro-, 


Phenylbutine-w-dicarboxylic acid, ortho- 
nitro-, 163. 
Phenylbutylene, 777. 


- Phenylbutyrolactone, action of halogen 


acids on, 891. 
Phenylearbizinecarboxylic acid, amido-, 
1441. 
Phenylchlorobutyric acid, 891. 
Phenyl-§-cinnamenylacrylonitrile, «-, 
1408. 
Phenylerotonic acid, a-thio-, 362. 
— 8-thio-, 361. 


Phenyldehydrohexonecarboxylic acid, 
Trans., 308. 
Phenyl-yé-dibromethyl-8-bromacrylic 
acid, 162. 
Phenyldibromopropenylethoxime chlor- 
ide, 42. 
Phenyldibromopyrazole, [1-], 797 
Phenyldichlorohydroxypyridonecarb- 
oxylic acid, 965. 
Phenyldibydroquinazoline, 72. 
Phenyldimethylbromopyrazole, 1165. 
Phenyldimethylglyoxaline, TRANs., 9. 
Phenyldimethylquinolylthiocarbamide, 
1005. 
Phenyldiketomethylanilidobromopyrrol- 
idine, 642. 
Phenyldiketomethylanilidodibromo- 
pyrrolidine, 642. 
Phenyldiketomethylanilidodichloro- 
pyrrolidine, 643. 
Pheny1-8-dinaphthylearbamide, 634. 
Phenyldisazothymol, constitution of, 
884. 
Phenyldithienyl, 1420. 
dinitro-, 1421. 
tribromo-, 1420. 
Phenyldithienyldisulphonic acid, 1421. 
Phenylene bisulphide, para-, 605. 
Phenyleneamidinebenzenylorthocarb- 
oxylic acid, 970. 
Phenylenediamine, meta-, preparation 
of, from resorcinol, 245. 
ortho-, oxidation of, 800. 
Phenylenediamines, condensation of, 
with acetaldehyde, 139. 
— condensation of, with butalde- 
hydes, 138. 
Phenylenenaphthylenemethane oxide, 
B-, 901. 
Phenylenepyridineketonedicarboxylic 
acid, a-, 1008. 
Phenylenepyridineketonedicarboxylic 
acid, B-, 1009 
Phenylenepyridineketonedicarboxylic 
acids, formation of, by the oxidation 
of naphthaquinoline derivatives, 
1007. 
Phenylenequinaldine, amido-, 1298. 
Phenylethoxythiocarbamide, 1126, 
Phenylethylhydrazine, orthamido-, 612. 
Phenylfurfuracrylonitrile, a-paramido-, 
1408. 


a-paranitro-, 1408. 
Phenylglycinparatoluidide, 1285. 
Phenylglycuronic acid, 1286. 
Phenylglyoxal, 51. 
ne acid, 


— acid, orthonitro-, iso- 
meric hydrazones of, 1117. 

— stereochemically isomeric 
oximes of, 1274. 
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Phenylglyoxylic hydrazone, orthonitro-, 
1117. 


—— —— metanitro-, 1117. 
— methylphenylhydrazone, ortho-, 
1118 


Phenylhexamethylene, derivatives of, 
TRANs., 304. 

—— methyl ketone, TRans., 320. 

oxime, TRANs., 321. 

Phenylhexamethylenecarboxylic acid, 
TRAns., 316, 322. 

Phenylhexamethylenedicarboxylic acid, 
TrRANS., 315. 

Phenylhydrazides, formation of, 152. 

Phenylhydrazido-a-hydroxy butyric acid, 
pseudo-, and its derivatives, 155. 

Phenylhydrazidomandelic acid, pseudo-, 
156. 

Phenylhydrazine, action of, on the skin, 
582. 

—— inorganic derivatives of, 617, 

metanitro-, 150. 

orthonitro-, 148. 

parabromorthonitro-, 151. 

— easter 
132 

— qyeecteshenplyhengilghnstiatn 
1327 


Phenylhydrazines, nitro-, action of heat 
on, in presence of various liquids, 40 

symmetrical nitro-, of the aromatic 
series, 40. 

Phenylhydrazonelevulinic acid and an- 
hydride, paranitro-, 41. 

anhydride, 70. 

Phenylhydrazonepyruvic acid, para- 
nitro-, 41. 

Phenylhydrazones, 40. 

Phenylhydrazophenylbiazolone, 1441. 

Phenylhydrazophenyldithiobiazolone, 
1441. 

Phenylhydrazophenylthiobiazolone, 
1441. 


Phenyl-y-hydroxybutyramide, 890. 

Phenyl-A- yay ie eal 
malonic acid, B-, 1101 

Phenylhydroxypyrimidinecarboxylbenz- 
amidine, 69. 

Phenyl-a-hydroxysuccinic acid, -, 
1135. 

Phenyl-a-hydroxysuccinic acid, B-, 1136. 

Phenylhydroxythiocarbamide, 1126. 

— acid, salts of, 
776. 

Phenylimidophenyl, 490. 

Phenylindole, 3’-, reactions of, 57. 

Phenyliodobutyric acid, 891. 

Phenyl-a-isoamylbutenyllactone, -, 
1101. 

Phenyl-a-isoamylbutyrolactone, B-, 
1101. 

Phenylisobromoparaconic acid, 895. 
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Phenylisocrotonic acid, chloro-, 620. 
a-thio-, 362. 
—— acids, dichloro-, isomeric, 620. 
Phenylisocyanuric acid, 618. 
Phenylisophthalic acid, 1284. 
Phenylisovalerolactone, 776. 
Phenylitaconic acid, 894, 895. 
Phenylizinedihydroxytartaric 
metanitro-, 151. 
Phenylketodihydroquinazoline, 72. 
Phenylketohydrazodihydroquinazol- 
ine, 72. . 
Phenyllactamide, orthonitrometachloro-, 
1127. 
Phenyllactic acid, orthonitrometachloro-, 
1127. 
Phenyl-8-lactic acid methyl ketone, 
orthonitrometachloro-, 1128. 
Phenylmaleic acid, 1136. 
anhydride, 1136. 
Phenylmalic acid, 1135. 
Phenylmalic acid, a-, 1135. 
Phenylmalic acid, B-, 1136. 
Phenylmetanitroparatolylcarbamide, 
760. 
Phenylmethoxythiocarbamide, 1126. 
Phenylmethylacetonylhydroxypyrim- 
idine, 70. 
Phenylmethylbiazoline, 1442. 
Phenylmethylchloropyridazone, 71. 
Phenylmethyldichlorobiazolone, 1441. 
Phenylmethylethoxypyridazone, 71. 


-_— 


acid, 


| 
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Phenyl-a-naphthylamine, thio-, 1307. 
Pheny]-8-naphthylamine, azo-deriva- 
tives of, 990. 
thio-, 1307. 
Phenylnaphthylamine-blue, 1308. 
Phenyl-8-naphthylearbamide, asym- 
metrical, 633. 
chloride, 633. 


| Phenyl-a-naphthylearbazole, 1307. 


Phenylnitrososulphone, 781. 

Phenylorthamidotolylcarbamide, 760. 

Phenylorthobenzylenediamine, 1258. 

Phenylorthonaphthylenediamine, a-, 
631. 

Phenylorthotolyldichlorodiketoparadi- 
azine, 526. 


| Phenylorthotolyldiketodihydroparadi- 


azine, 270. 
Phenylorthotolyl-ay-diketopiperazine, 
1286. 
Phenylorthotolylsemithiocarbazide, 
TrANs., 259. 


| Phenyloxazoline, p-, 1267. 


Phenylmethylhydrazine, orthamido-, | 
613. 


Phenylmethylhydroxypyridazone, 71. 
Phenylmethylhydroxypyrimidineacetic 
acid, 69. 
Phenylmethylhydroxypyrimidinepro- 
pionic acid, 70. 
Phenylmethylimidobiazole, 1442. 
Phenyl-8-methylpiperidine, orthopara- 
dinitro-, 1004. 
—— paranitro-, 1003. 
Phenylmethylpropylene-/-thiocarb- 
amides, 159. 
Phenylmethylpyrazole, 71. 
Phenylmethylpyrazolecarboxylic 
71. 
Phenylmethylpyrazolone, _thio-, 
1269. 


acid, 
796, 


Phenylmethylpyrazoloneazobenzene, 29. 
Phenylmethylpyrazoloneketophenyl- 
hydrazone, 28. 
Phenylmethylpyridazone, 71. 
Phenyl-8-methyltaurocarbamic 
hydride, 159. 
Phenylmethyltriazolecarboxylic 
oxidation of, 1165. 
Phenyl-8-naphthindole, [2’-], 57. 
Phenyl-8-naphthindole, [3’-], 57. 
Phenylnaphthylamine, amido-, action of 
nitrous acid on, 78S. 


an- 


acid, 


Phenylparachlorophenylhydrazine, a- 
dinitro-, 1119. 
Phenylparaconic acid, 621. 
bromo-, 895. 
acids, dichloro-, isomeric, 619. 
Phenylparamidotoluene, orthonitro-, 
1113. 
Phenviparatolylamine, 609. 
Phenylpentamethylene bromide, 
Trans., 313. 
— glveol, 311. 
Phenylphenylhydrazine,  orthoparadi- 
nitro-, derivatives of, 1259. 
Phenylphosphoryl dichloride, 34. 
tetrachloride, 35. 
thiochloride, 35. 
Phenylpropylene, a-thio-, 362. 
Phenylpropylene--thiocarbamide, 159. 
Phenylpseudohexylearbamide, sym- 
metrical, 474. 
Phenylpseudohexylthiocarbamide, sym- 
metrical, 474. 
Phenylpyrazole, derivatives of, 1164. 
Phenylpyrazoledicarboxylic acid, 1164. 
Phenylpyrazolonecarboxylic acid, 156. 
Phenylquinazoline, 1442. 
Phenylquinonediimide, 609. 
Phenylrosinduline, 909. 
amido-, 765. 
Phenylsalicylie acid, 892. 
dinitro-, 893. 
tribromo-, 893. 
Phenylsuccinazone, 1120. 
Phenylsul phonacetone, 780. 
Phenylsulphonamie acid, 1137. 
Phenylsulphone-a-bromopropionie acid, 
a-, 381. 
Phenylsulphonepropionie acid, a-, 381. 


Phenyltetrahydroquinazoline, 73. 
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Phenylthiazoline, 524. | 

Phenylthiocarbamide, 1291. 

—— action of allyl bromide on, TRANs., 
301. 

— action of benzyl chloride on, 
Trans., 295. 

Phenylthiocarbamideallyl cyanide, 
1104. 

Phenylthiocarbamidebenzyl cyanide, 


Phenylthiocarbamideethyl cyanide, 


1104. 
Phenylthiocarbamidemethyl cyanide, 
1104. 
Phenylthiocarbamidepropyl cyanide, 
1104. 


Phenylthiophen and its derivatives, | 
134. 


Phenylthiophensulphonic acids, 134. 
Phenylthiouramidocinnamic acid, 
ortho-, 1123. 
Phenyltoluquinoxaline, constitution of, | 
526. 
Phenyltolylamine, paramido-, 610. 
paranitroso-, 609. 
Phenyitriazolecarboxylic acid, 11€6. | 
Phenyltriazoledicarboxylic acid, 1165. 
Phenyltribromopyrazole, [1-}, 797. 
Phenyltrichloropyridone, 965. 
Phenyltrichioropyridonecarboxylic acid, | 
965 


Phenyltrimethylmethane, amido-deriva- 


tives of, 1296. 
nitro-derivatives of, 1296. 
Phillipsite from Somoské, 718. 
| 


Philothion, 905. 
Phlein, molecular weight of, 227. 
Phloridzin diabetes, 1336, 1337. 
Phloroglucinol, 136. | 
acetate, tribromo-, 1109. 
— action of bromine on, 1108. 
action of chlorine on, 488. | 
methyl-derivatives of, 1110. | 
| 
| 


—— physiological action of, 1019. 

tribenzoate, 136. 

Phonolites from Colorado, 1075. 

Phorone, 769. 

Phoronepyrroline, 1000. 

Phosphates, natural, analysis of, 
293. 

Phosphonium sulphate, 9. 

Phosphorescence of copper, bismuth, and 
manganese in the sulphides of the 
alkaline earth metals, 201. 

Phosphoric acid and boric acid, a de- 
rivative of, 108. 

— estimation of, in presence of 
silica, 825. ; 

estimation of, in slags, 292. 


Phosphoric acid of mineral origin, re- 
cognition of, 83. 

—— —— separation of vanadic acid 
from, 1343. 

—— —— the citrate method of estima- 
tion of, 416. 

Phosphorites from the Government of 
Smolensk, 1071. 

Vhosphorous acid, ethereal salts of, 
858. 

—- oxide, Trans, 545. 

action of chlorine on, TRANS., 


572. 

action of heat on, TRANS., 
552. 

action of light on, TRANs., 
552 

action of oxygen on, TRANS., 
569. 

action of ozone on, TRANS., 
571 

action of water on, TRANS., 
567. 


—— crystallography of, TRANS., 
554. 


dispersion of, TRANs., 566. 
—— —— magnetic rotation of, TRANS., 


567. 
— molecular weight of, TRANS., 


551. 


physiological action of, 
Trans., 573. 
—-- refraction equivalent of, 


TRANS., 564. 
relative density of, TRANS., 


557. 


specific volume of, TRANS., 
558. 

—- —— thermal expansion of, Trans., 
560. 


| Phosphor-tin, estimation of phosphorus 


in, 83. 

Phosphorus, action of light on, TRANs., 
599. 

—— amorphous, properties of, TRANs., 
599. 

—— dissolved, molecular weight of, 
447. 

estimation of, in phosphor-tin, 


83. 
—— in iron, Gitz’s method of estimat- 
ing, 416. 
— odour of, Trans., 573. 
—— pentafluoride, combination of, with 
nitrogen peroxide, 1052. 
—— specific volume of, TRANS., 562. 
total, estimation of, in urine, 825. 
trichloride and oxychloride, method 
of distinguishing, 664. 


——in soil, exhaustion of by con- 
tinuous cropping without manures, 


Phosphosiderite, 1073. 
Phosphotrimetatungstic acid, 704. 
Phosphovanadates, 1067. 
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Photobacterium phosphorescens, 998. 

Photographic plate, measurement of the 
relative density of the deposit on, 
933. 

Phthalaldehydiec acid, action of orthodi- 
amines on, 969. 

Phthalamidodiphenylamine, 609. 

Phthalanilphenyl phenylcarbamate, 761. 

Phthalic acid, reduction products of, 
1275. 

Phthalimides, substituted and their con- 
version into the corresponding amines, 
890. 

Phthalimidine, derivatives of, thio-, 
1250. 

Phthalimidopropiophenone, 372. 

Phthalodiphenyline, 167. 

Phthalylchloracetic acid, 785. 

Phthalyldiethylbenzidine, 1297. 

Phthalylorthamidoquinoline, 1324. 

Phykopyrrin, 1173. 

Physiological action and chemical con- 
stitution, relation between, 280. 

and optical properties of in- 
organic substances, parallelism be- 
tween, 813. 
aan of hyoscine hydrochloride, 
1019. 
of morphine and its deriva- 
tives, 1178. 


of phosphorous oxide, TRANs., 


571. 
—— of pituri and nicotine, 1178. 
of related chemical com- 
pounds : toluidines and phenols, 1018. 
— of selenious acid, 542. 
—— —— of sulphonal, 542. 
—— —— of thallium salts, 1452. 
of the active principle of 
jequirity, 398. 
of the cresols, 813. 
réle of lactose, 186. 
Physiology of tannins, 186. 
Phytosterin, 74, 649. 
Piaselenole, 160. 
amido-, 161. 
Piaselenoles, 972. 
Piazothiole, 161. 
Piazothioles, 972. 
Picoline, 8-, new synthesis of, 1394. 
the second, 1432. 
Picolylalkine, a-, 67. 
Picolylethylalkine, a-, 1436. 
Picolylfurylalkine, a-, 1437. 
Picolylmethylalkine, a-, 68. 
Picraena excelsa, constituents of, 791. 
Picrasmic acid, 792. 
Picrasmin, 792. 
Picric chloride, action of, on ethyl sod- 
acetoacetate, 1418. 
Picry]metachlorophenylhydrazine, 1119. 
Picryl-a-naphthylhydrazine, 40. 
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Picrylorthotolylhydrazine, 40. 
Picrylparachloropheny!thydrazine, 
1118. 
Picrylparatolylhydrazine, 40. 
Picrylphthalimide, 374. 
Pig, digestion in the, 183. 
Pigments of the Peridinia, 1172. 
Pilocarpine ferrocyanide, 1318. 
Pinacoline, oxidation of, 237. 
Pinene, 1315. 
—— constitution of, Trans., 964. 
Pinite, B-, 244. 
Pinole and its derivatives, 169. 
—— nitrosochloride, 170. 
Pinoleglycol ethyl ether, 170. 
Pinolenitrolamine, 170. 
Pinolenitrolaniline, 170. 
Pinolenitrolbenzylamine, 170. 
Pinolenitrol-8-naphthylamine, 170. 
Pinolenitrolpiperidine, 170. 
Pinus abies, terpene from, 789. 
Pinus cembra, dextrorotatory terpene 
from, 789. 
Pipecolylalkine, a-, 67. 
Pipecolylethylalkine, a-, 1436. 
Pipecolylfurylalkine, a-, 1437. 
Pipecolylmethylalkine, a-, 68. 
Piperazine group, stereochemical studies 
in, 1331. 

Piperic acid, oxidation of, 1274. 
synthesis of, 1129. 
Piperidine and alcohol, products of the 
action of heated zinc-dust on, 1429. 

and other basic substances, equili- 
brium between, 1363. 
—— bases, 1002. 
synthesis of, 67. 
occurrence of, in pepper, 95. 
thermochemistry of, 101, 1363, 
1368. 
Piperidylrhodamine, 1003. 
Piperon, 80. 
Piperonylketonic acid, 966. 
Pituri, physiological action of, 1178. 
Piuri, 504, 
Plagioclase, artificial formation of, 718. 
Plant, elaboration of nitrates in the, 
1182. 
—— importance of chlorine in the, 
1182. 
Plants, ammonia in the nutrition of, 
287. 
—— boric acid in, 656. 
—— calcium oxalate crystals in, 1182. 
—— cholesterin in, 1457. 
—— diffusion of alumina in, 818. 
green, assimilation of carbon from 
certain compounds by, 818, 1021. 
fat-decomposing ferments in, 1455. 
—— formation of calcium oxalate in, 
191. 
—— formation of nitrates in, 548. 


——- 


Plants, function of tannin in, 819. 


——higher, function of ammonium 
salts in the nutrition of, 79. 

—— influence of acids on the evolution 
of gases by, 190. 

— influence of the composition of the 
soil on the physical properties of, 81. 

occurrence of boron in, 1338. 

pectic compounds in, 80. 

presence and behaviour of nitric 

acia in, 1021. 

réle of potassium in, 917. 

source of nitrogen of, 1023. 

Plant-shoots, etiolated, formation of 
cane-sugar in, 282. 

Platinic chloride, heat of formation of, 


Platinum black, very active, preparation 
of, 453. 

— and gold alloys, liquation of, 947. 

—— tetrafluoride, 217. 

Platososemiamine chloride, 1218. 

Plattnerite from Idaho, 339. 

Pleonectite from Sweden, 1)2. 

Pleurasite, 1076. 

Pleurisy, nature of the effusion in, 
1173. 

Pogonopus febrifugus, constituents of 
the bark of, 404. 

Poison of corn cockle seeds, 1458. 

Poisoning cases, detection of mercuric 
cyanide in, 198. 

Polarisation, circular, of certain tartrate 
solutions, 313. 

maximum, of platinum electrodes 

in sulphuric acid, 316, 551, 675, 676. 

of electrodes, 933. 

—— of platinum electrodes in dilute 
sulphuric acid, 316, 551, 675, 676. 

Polyazo-compounds, 1118. 

Polycrase from California, 854. 

Polygalic acid, 262. 

Poppy cake, estimation of fat in, 306. 

Porcelain, Chinese, rocks used in the 
manufacture of, 461. 

constitution of, 1074. 

Porphyrite bosses in New Jersey, 345. 

Potassammonium, 210, 450, 560, 679. 

heat of formation of, 319. 

Potassium aluminium silicates, 13. 

ammonium thiosulphate, 564. 

and sodium chlorides, simultaneous 
solubility of, 103. 

— — — solubility of mixed, 442. 

antimony tartrate, circular polari- 

sation of, 313. 

arsenate, action of, on sesquioxides, 
1377. 

— aurochloride, anhydrous, 1217. 

—— beryllate, 698. 

—— borotartrate, circular polarisation 
of, 314. 
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Potassium bromide and chloride, solu- 
bility of mixed, 443. 

and iodide, solubility of 
mixed, 443. 

—— cadmium thiosulphates, 1057. 

— carbonate and hydroxide, reduction 
of, by magnesium, 332. 

chlorate, influence of different 
cxides on the decomposition of, 
TRANS., 272. 

—— —— iodine, and water, interaction 
of, Terans., 760. 

— chloride and iodide, solubility of 
mixed, 443. 

chromiodate, 107. 

combination of ammonia with, 

209. 

dichromate, influence of, on the- 
decomposition of potassium chlorate,. 
TRANS., 280. 

——- estiination of, in soils, 668. 

—— ferricyanide, preparation of, 352. 

preparation of oxygen by aid” 


of, 352. 
volumetric estimation of, 


834. 

—— ferrocyanide, non-poisonous nature- 
of, 281. 

—— fluoroxyhypomolybdate, 703. 

—— hydrogen malonate, 740. 

— sulphate, new hydrate of, 
450. 

—— --— tartrate, estimation of, in 
wine, 427. 

—— hydroxide, vanadium in, 706. 

— iodide, solubility of, 443. 

— — solutions, decomposition of, 
by oxygen and light, 7. 

—W— in urine, estimation of, as hydrogen 
potassium tartrate, 187. 

iridosochloride, 1068. 

lead chromates, 1065. 

— molecular refraction of the halogen. 
salts of, 549. 

— molybdoiodate, 107. 

nitrate, influence of, on the de-- 
composition of potassium chlorate, 
TRANs., 282. 

—— nitrosoplatinochloride, 709. 

pentathionate, 1210. 

—— permanganate, action of hydrogen 
arsenide on, 1210. 

—— gas-volumetric estimation of, 
1468. 

—— -— influence of, on the decom- 
position of potassium chlorate, TRaNs. 
280. . 

—— plumbate, 109. 

—— propionate, electrolysis of, 1236. 

— pyroxyhexathiovanadate, 1381. 

— quadromalonate, 740. 

—- quadroxalate, 740. 
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Potassium rhodium chloride, 1383. 
— — nitrite, 1382. 
—— role of, in plants, 917. 
— silicofluoride, 694. 
—- succinate, heat of formation of, 320. 
—— sulphate, reduction of, by hydro- 
gen and carbon, 1053. 
sulphatoiodate, 107. 
sulpho-a-naphthyl bisulphide, 606. 
ethylxanthate, 606. 
sulpho-8-naphthyl bisulphide, 606. 
— —— ethylxanthate, 605. 
—— tetrathionate, 1210. 
—— tungstoiodate, 107. 
—— urate, thermochemistry of, 1040. 
Potato, sweet, carbohydrates in, 1022. 
Potatoes, experiments at Rothamsted on 
the growth of, 409. 
in the experimental plots at 
Grignon, in 1889, 820. 
Potato-shoots, solanidine in, 1182. 
Potential, fall of, at the cathode, in 
Geissler’s tubes, 1035. 
difference of, between two dilute 
solutions of binary electrolytes, 1355. 
Precipitation, 847. 
Pressure, effect: of, on chemical action, 
TRANS., 408. 
—— osmotic, theory of, 846. 
volume and temperature, relation 
of, in the case of liquids, 321. 
Propaldehyde and _ propaldehyde-am- 
monia, pyridine-derivatives from, 794, 
1002. 
and succinic acid, condensation of, 
587. 
a-dichloro-, 955. 
—— polymeric modifications of, 955. 
tribromo-, 861. 
Propane hydrate, 1386. 
Propargylamine and its 
229. 
Propenylbenzene-derivatives, conversion 
of allylbenzene-derivatives into, 748. 
Propenyltoluyleneamidine, 1115. 
Propiolic acid, bromo-, action of aro- 
matic amines on, 371. 
acids, substituted, 27. 
Propionamide, thermochemistry of, 
1360. 
Propionic acid, bromodichloro-, 27. 
electrochemistry of, 100. 
electrolysis of, 1236. 
— — tetrachloro-, 27. 
tribromo-, 861. 
anhydride, «-dichloro-, 1328. 
action of phenyl- 
hydrazine on, 1327. 
Propionitrile, action of, on chlorides of 
fatty acids, 726. 
—— solid a-dichloro-, molecular weight 
of, 726. 


derivatives, 
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Propionylanisoil, para-, 963. 


Propionylbenzoic acid, orthopenta- 


chloro-, 785. ; 
Propionylchlorodibromophenol, 1108. 
Propionylmetadiethoxybenzene, 964. 
Propionyl-a-naphthyl methyl ether, 
964. 


Propionylnitrodibromophenol, 1107. 
Propionylphenetoil, 964. 
Propionylphenylhydrazine, 1328. 
Propionylpropaldehyde, 357. 
Propiophenone hydrochloride, amido-, 
372. 
Propyl acetate, a-dibromo- and a-di- 
bromo-, 1084. 
— alcohol, normal, compound of cal- 
cium chloride with, 465. 
benzoate, 6-amido-, 1268. 
—— B-chloroquartenylate, 865. 
chloroxalate, 236. 
—— fA-ethoxyquartenylate, 865. 
—— hydrogen sulphate, y-amido-, 473. 
—— f-isobutoxyquartenylate, 866. 
—— A-methoxyquortenylate, 865. 
—— phenyloxamate, 235. 
—— phosphite, 859. 
—— A-propoxyquartenylate, 865. 
trichlorolactate, normal, 27. 
Propylacetanilide, 758 
Propylallylthiocarbamide, 476. 
Propylamine, 8-bromo-, derivatives of, 
859. 
derivatives of, 472, 1089. 
— di- and tri-bromo-, 228, 229. 
hydrobromide, y-bromo-, 1090. 
Propylammonium propyldithiocarb- 
amate, 476. 
Propylaniline, 758. 
Propylbenzamide, 8-bromo-, 860. 
B-chloro-, 1268. 
Propylbenzene, action of chromy] chlor- 
ide on, 978. 
nitration of, 962. 
Propylbenzenes, ortho- and para-bromo-, 
503. 
Propylbenzenesulphonie acids, normal, 
503. 
Propylbenzoyldextroecgonine 
chloride, 913. 
Propylene, amido-, 860. 
bromide, action of ammonia on, 
952. 
mercaptan, 950. 
—— thiocyanate, 950. 
—-— selenocyanate, 950. 
Propylenecarbamide, 128. 
Propylene-J-carbamide, 859. 
Propylenediphenylsulphone, 988. 
Propyleneoxidecarboxylamide, tri- 
chloro-, 234. 
Propylene--selenocarbamide 
bromide, 880. 


hydro- 


hydro- 
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Propylenethiocarbamide = methiodide, 


128. 
Propylene-/-thiocarbamide, 127, 859. 
Propylethylthiocarbamide, 476. 
Propylformanilide, 758. 
Propylhexamethylene, 1320. 
Propylidenediethylsulphone, 56. 
Propylisobutenyltricarboxylic acid, 
1103. 
Propylitaconic acid, 589. 
Propylitamalic acid, salts of, 588. 
Propylmercaptomethylthiazoline, 860. 
Propylmercaptophthalimide, 472. 
Propylmetachlorotoluene, para-, sulph- 
onic derivatives of, 779. 
Propylmetaxylene, 1249. 
Propylmetaxylenesulphanilide, 1249. 
Propylmetaxylenesulphonamide, 1249. 
Propylmetaxylenesulphonic acid, 1249. 
Propylmethylthiocarbamide, 476. 
Propylortho-xylene, 1249. 
—— tribromo-, 1249. 
Propylortho-xylenesulphanilide, 1249. 
Propylortho-xylenesulphonamide, 1249. 
Propylortho-xylenesulphonic acid, 
1249. 
Propylparaconic acid, 588. 
Propylparaxylene, 1249. 
Propylparaxylenesulphanilide, 1249. 
Propylparaxylenesulphonic acid, 1249. 
Propylphenylthiocarbamide, 477. 
Propylpropargylamine, 230. 
Propylpyrroline, [1-], 66, 908. 
Propylsulphonic acid, -y-amido-, 1090. 
Propylsulphurie acid, y-amido-, 1090. 
Propylthiocarbamide, 476. 
bromo-, 1090. 
Propylthiocarbamidebenzyl cyanide, 
1104. 
Propylthiocarbamideethyl cyanide, 
104. 


Propylthiocarbamidemethyl cyanide, 
1104. 


Propylthiacarbamidepropyl cyanide, 
1104. 
Propylthiocarbimide, 476. 
iodide, 


Propyltrimethylammonium 
iodo-, 357. 

Propyltriphenylpyrrolone, crystallo- 
graphy of, TRANS., 738. 

Propylxylenes, 1249. 

Proteid- hydrolyst, Trans., 531. 

Proteids, a cyanogen reaction of, 1032. 

artificial digestion of, 275. 

—— in urine, 1174. 

—— heat coagulation of certain, 272. 

—— of liver and kidney cells, 1014. 

of various grasses, composition and 


digestibility of, 657. 
Proteinchrome, 804. 
Proteinchromogen, 804. 
Protoplasm, living vegetable, 283. 
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Pseudoazimides, 787. 

Pseudobrookite, from Havredal, Nor- 
way, 219. 

from Vesuvius, 712. 

Pseudobutylene, brominated derivatives 
of, geometrical isomerism of, 1218. 

Pseudocumyl methyl ketone, 981. 

Pseudocumylhydrazine, TRANS., 54. 

Pseudocumylhydrazinepyruvic acid, 
Trans., 55. 

Pseudocumylsemicarbazide, TRans., 55. 

Pseudodihexyloxamide, 474. 


| Pseudohexyl alcohol, 474. 


Pseudohexylamine, 474. 
Pseudohexylearbamide, 474. 
Pseudoitaconanilic acid, 368. 
chloride, 369. 


| Pseudoitacon-a-naphthalic acid, 369. 
| Pseudoitaconparatolilic acid, 379. 


Pseudoitaconphenylhydrazilicacid, 369. 
Pseudomeconine, TRANS., 1072. 
Pseudomeconinic acid, Trans., 1073. 
Pseudomethyltarconic acid, 532. 
Pseudophenylazimidonaphthalene, 788. 
Pseudopianic acid, constitution of, 
Trans., 1001. 
fusion of, 
TrAns., 1067. 
preparation of, TRAns., 1064. 
—— reduction of, TRANS., 1072. 
—— —— salts of, Trans., 1067. 
oxime, TRANS., 1069. 
action of heat on, TRANS., 


with potash, 


1070. 

Pseudotriphenylmelamine, nature of, 
1254. 

Psilomelanes, 570 

Ptomaines, 1170. 

Purpura lapillus, colouring matter of, 
1452. 

Purvree, 504. 

Putrefaction of serum albumin, gases 
evolved in the, 78. 

Pyocyanin, 189. 

Pyrargyrite from Kajénel, 
vania, 1070. 

Pyrazole, synthesis of, 1009. 

Pyrazole, B-, derivatives of, 1439. 

Pyrazole- bases, compounds of alloxan 
with, 645. 

Pyrazolebenzoic acid, ortho-, 800. 

Pyrazolebenzoic acid, para-, 799. 


Transyl- 


Pyrazole-4 : 5-dicarboxylic acid, =e, 
1439. 
Pyrazole-group, 1244. 


Pyrene, formula of, Proc., 1890, 103. 

Pyridine and other bases, equilibrium 
between, 1364. 

— B-chloro-, derivatives of, 130. 

constitution of, 1432. 

—— compounds of, with mercury salts, 
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Pyridine, thermochemistry of, 101, 1363, 
1368. 


Pyridine-bases, betaines of, 1431. 

—— — compounds of, with acids of 
the acetic series, 1156. 

—— — estimation of, in gas-liquor, 
1349. 

Pyridinebetaine, 1431. 

Pyridinecarboxylic acid, bromo-, 177. 

Pyridine-derivatives, conversion of 
pentamethylene-derivatives into, 129. 

—— —— from anilidopyrotartaric acid, 
642. 

—— from propaldehyde and prop- 
aldehyde-ammonia, 794, 1002. 

Pyridineorthocarboxylic acid, 1157. 

Pyridines and their relations to quino- 
line, isoquinoline, and the alkaloids, 
794. 

Pyridine-series, synthesis of alcohol 
acids of the, 520. 

Pyridylacrylic acid, 520. 

Pyridylglyceric acid, 521. 

Pyridyl-a-lactic acid, 520. 

Pyridy]-8-lactic acid, 520. 

Pyridyl-w-trichloropropylene, 520. 

Pyrimidines, 69. 

Pyrites, burnt, estimation of sulphur in, 
193. 

—— estimation of sulphur in, 413. 

Pyrobenzylphosphinic acid, 767. 

Pyrobenzylthiophosphinic acid, 767. 

Pyrocinchonic acid, relation of, to the 
dimet hylsuccinic acids, 743. 

—— anhydride, action of phenylhydr- 
azine on, 1327. 

Pyrocinchonylphenylhydrazines, a- and 
B-, 1327. 

Pyrocoll and its derivatives, molecular 
weights of, 67. 

Pyrogallol, physiological action of, 
1019. 


Pyrogallolbenzein, 899. 

Pyrogallolearbothionylic acid, 163. 

Pyroglutamic acid, 642. 

Pyrographitic oxides, 448. 

Pyromucamide, trichloro-, 601. 

Pyromucie acid, chloro-derivatives of, 
482 


— — dichloro-, 600. 

—— — dichloronitro-, 601. 

—— —— dichlorosulpho-, 671. 

sup isomerides of, 1242. 

a trichloro-, 601. 

Pyromucic acid, B-, identity of, with 
ordinary pyromucic acid, 1242. 

Pyromucic acids, chloro-, 600. 

chlorobromo-, 601. 


Pyropapaverinic acid, 180. 

Pyrophosphates, double, use of, in 
electrolytic estimations and separa- 
tions, 294. 


Pyrotartaric acid and henzaldehyde, 
condensation of, 775. 

and cenanthaldehyde, con- 

densation of, 593. 

and salicylaldehyde, conden- 

sation of, 777. 

and valeraldehyde, condensa- 

tion of, 591. 

acids, brominated, 1097. 

Pyroxene of secondary origin, 1081. 

Pyrrolidone, 360. 

Pyrrolidone - derivatives, preparation 
and properties of, 793. 

Pyrroline, action of acetone on, 999. 

— action of ethyl and propyl iodides 
on the potassium derivatives of, 907. 

-— conversion of, into its homologues, 
1428. 

conversion of, into tetramethylene- 
diamine, 1242. 

—— tetriodo-, molecular weight of, 


—_—— 


Pyrrolinecarboxylic acid, a-, molecular 
weight of, 906. 

Pyrroline-a-carboxylic acids, nitro-, 66. 

Pyrroline-derivatives, 263, 

— — action of hydroxylamine on, 
1155. 

——~ —— from anilidopyrotartaric acid, 
642. 

—_ molecular weight of, 906. 

—— —— new method of formation of, 


1155. 


tertiary, 1430. 
Pyrrolines, action of hydroxylamine on, 
264 


—_— tertiary, 389. 
Pyrroylpyruvic acid, imineanhydride of, 
1156. 


—— anhydride, action of orthopheny- 
lenediamine on, 1243, 

Pyrryl methyl ketone, action of ethy) 
oxalate on, 1156, 1243. . 

Pyruvie acid, condensation of, with 
sodium succinate, 1102. 

—— dichloro- and bromodichloro-, 

132. 


Q. 


Quartz, expansion of, 1372. 
—— synthesis of, 112. 
Quartzine, 712. 

Quassia amara, constituents of, 791. 
Quassiin, 792. 
Quebrachisulphuric acid, 226. 
Quebrachite, 226. 

Quebracho, sugar from, 226. 
Quercetin derivatives, 64. 
Quinaldine, bromo-, 1322. 
— chloro-, 1322. 
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Quinaldine-3 : 4’-dicarboxylic acid, 1325. 

Quinazoline-derivatives, synthesis of, 
71. 

Quinazolines, 1442. 

Quinia morada, constituents of the bark 
of, 404. 

Quinidine ferrocyanide, 1318. 

Quinine anhydride, 1166. 

dextrotropate, 74. 

—— estimation of, in quinine tartrate, 
672. 

—— ferrocyanide, 1318. 

— first synthetically prepared base 
isomeric with, 523. 

Quinoidine, oxidation of, 179. 

Quinol, chlorodiimido-, 242. 

—— chloroparadiacetamido-, 243. 

chloroparadiamido-, 243. 

—— diethyl ether, diamido-, 967. 

—— ethylxanthate, thio-, 603. 

metadichloro-, 242. 

—— physiological action of, 1019. 

thio-, 603. 

Quinolglycuronic acid, 1286. 

Quinoline, action of, on copper sulphate, 
796. 

—— 2-bromo-, derivatives of, 173. 

—— 2’-bromo-, 521. 

—— 4-bromo-, derivatives of, 173. 

— 4-bromo-, sulphonic acids of, 


— bromo-, La Coste’s, constitution of, 
173. 

— bromo-derivatives of, 1320. 

: 2-dibromo-, 173. 

: 3-dibromo-, and its derivatives, 


172. 

—— 1 : 4-dibromo-, and its derivatives, 
172. 

— 1: 4’-dibromo-, and its derivatives, 
1320. 


2 : 3-dibromo-, and its derivatives, 


2: 4-dibromo-, and its derivatives, 


: 4’-dibromo-, 174. 
: 4-dibromo-, and its derivatives, 


: 4’-dibromo-, and its derivatives, 


: 4’-dibromo-, derivatives of, 173. 
—— double salts of, 643. 

—— 4: 3-nitrobromo-, 267. 

reduction of, 1302. 

— reduction products of, 1318. 

—— ring formation, 1004. 

tetrabromo-, 1321. 

— tribromo-, 173, 522. 

— 1:4: 4-tribromo-, 1321. 
trichloro-, 523. 
Quinoline-derivatives, regularities in the 
oxidation of, 1324. 
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Quinolinedicarboxylic acid, [2 : 4-], 176. 

Quinolineparamethenylamidoxime and 
its derivatives, 175. 

Quinolineparamethenylbenzenylazox- 
ey, acid, 176. 

Quinolineparamethenylcarbonylamid- 
oxime, 175. 

a” eee aneanre 
175 


Quinolineparamethenyluramidoxime, 
176. 


Quinolines, nitro-1’-bromo-, 521. 

—— substituted, reduction of, 1302. 

synthesis of, 1142. 

Quinolinesulphonamide, 1 : 4-chloro-, 
522 


Quinolinesulphonic acid, 1’-bromo-, 


— — 3: 1-bromo-, 267. 

— — 4: 1-bromo-, 267. 

— —— 4: 3-bromo-, 267. 

— —— 4 : 2-bromo-, 266. 

— — 4 : 4-bromo-, 266. 

— 1: 4-chloro-, 523. 

acids, bromo-, 265. 

—— bromide, bromo-, 522. 

—— chloride, 1 : 4-chloro-, 522. 

Quinolinic acid, bromo-, 177. 

Quinoltetracarboxylic acid, pyrazolone 
derivative of, 984. 

anhydride, 984. ‘ 

Quinolyldiphenylcarbamide, a-, 501. 

Quinone, chlorobromonitro-, 1108. 

—— chloroparadiacetamido-, 243. 

— constitution of, 1270. 

—— dibromide, 1272. 

—— Etard’s nitro-, probable non-exist- 
ence of, TRANS., 255. 


. — halogen derivatives of, Proc., 


1890, 32. 

—— isomeric changes in the halogen 
derivatives of, Proc., 1890, 32. 

— metadibromo-, 165. 

metadichloro-, derivatives of, 241. 

—— tetrabromide, 1272. 

— tetrachloro-, 882. 

Quinonediorthonitrotoluidide, 1446. 

Quinonehomofluorindine, 1445. 

Quinoneimides, 756, 1265. 

Quinoneorthodinitranilide, 1445. 

Quinoneorthonitrotoluidide, 1446. 

Quinoneoximes, action of chlorine on, 
1146. 

Quinoneparamethylpbenazine, 1446. 

Quinonephenotolazine, 1446. 

Quinones, action of, on orthodiamines, 
orthonitraniline, and nitroparatolu- 
idine, 1445. 

amido-, 756, 1265. 

halogen substituted, action of 
alkalis and ammonia on, 136. 
Quinonetolazine, 1446. 


1598 


Quinoxalines from toluylenediamine and 
bromacetophenone, constitution of, 
524. 


R. 


Racemic acid, formation of, by the 
oxidation of unsaturated acids, 1274. 

Racemoinosite, 471. 

Raffinose, 21, 356. 

and saccharose, separation of, 732. 

—— compounds of, with bases, 580. 

estimation of, in raw sugar, 301. 

—— fermentation of, with beer yeast, 

22. 
formation of, 226. 

—— formation of lactic acid, 582. 

—— heats of combustion and formation 
of, 1360. 

inverted, behaviour 
phenylhydrazine, 581. 

—— not formed from cane-sugar, 582. 

— osazone of, 581. 

—— separation of, from molasses, 732. 

Raoult’s law, behaviour of colloid sub- 
stances with respect to, 105. 

method, determination of molecular 
weights by, Trans., 804. 

Reaction, influence of glass surfaces on 
the velocity of, 1208. 

Reagents, concentration of, 412. 

Reddingite from Branchville, 1072. 

Refraction, atomic, of the elements, 
313. 

—— equivalent of phosphorus oxide, 
Trans., 564. 

—— molecular, 1. 

determination of, of salts in 
their solutions, 1033. 

of nitrates, 1201. 
of the halogen salts of 
lithium, sodium, and potassium, 549. 

—— of allylbenzene- and propenyl- 
benzene-derivatives, 748. 

Refractive energy, molecular, and dis- 
persive power of aromatic compounds 
with saturated lateral chains, relation 
between, 1201. 

indices of gases, 201. 
of normal salt solutions, 


of, with 


—_—- 


549. 

-— — of saline solutions, 673. 

of salt solutions, 202. 

—— power of salts in solution, 1033. 

of solutions of simple and 
double salts, 433. 

Rennet-ferment, action of, 1175. 

Rennin, action of, 1175. 

Resazurin, 156. 

Resin, distillation of, in a racuum, 
1154. 
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Resins, analysis of, 1032. 

Resistance, internal, of 
measurement of, 315. 

—— of electrolytic cells, 317. 

Reso-orcein, 1407. 

Resorcinol, action of, on egg albumin, 
804. 

—— brownish-red dye from, 370. 

chlorodiamido-stannochloride, 241. 

— chlorodinitro-, 241. 

—— dicamphoride, 1427. 

—— diethyl ether, a- and §-bromo-, 
1404, 


batteries, 


preparation of, 1404, 

— monocamphoride, 1427. 

— physiological action of, 1019. 

symmetrical, dinitro-derivatives of, 

241. 

Resorcinolearbothionylic acid, 163. 

Resorcinol-dyes, 762. 

—— — Weselsky’s, 156. 

Resorcinolglycuronic acid, 1286. 

Resorufamine, 764. 

Resorufin, 156. 

Respiration, human, 914. 

—— in the horse during rest and work, 
392, 1170. 

—— of entozoic worms, 274. 

— of plants, 190. 

Rest, respiration in the horse during, 
392, 1170. 

Retene perhydride, 385. 

Rhamnetin, glucoside of, 64. 

Rhamnodiazine, 355. 

Rhamnosecarboxylic acid phenylhydr- 
azide, 154. 

Rhamnosediphenylhydrazine, 1260. 

Rhamnus frangula, frangulin from, 
Trans., 38. 

Rhodium bases, constitution of, 1213. 

— double salts of, 1383. 

— nitrites, 1382. 

Rhodotilite from Sweden, 459. 

Rice-straw, digestibility of, 546. 

Ricin, 535. 

Rings, six-membered, theory of, 
1299. 


Rock-forming minerals, artificial pro- 
duction of, 718. 

Rocks, disintegration of, 1183. 

eruptive, of the Rhone, 115. 

— used in the manufacture of Chinese 
porcelain, 461. 

Rock-salt, Roumanian, 217. 

Roemerite, 454. 

Root excretions and their influence on 
organic matter, 656. 

Rosaginin, 1316. 

Rosamines, 157. 

Rosenbuschite, 1079. 

Rosindone, 909. 


| Rosinduline, 908. 


Rotatory power of carbon compounds, 
sign and variations of, and their che- 
mical constitution, 722. 

of matezite and matezodam- 
bose, 471. 

Rubidium carbonate, reduction of, by 
magnesium, 332. 

— combining energy of, 108. 

—— heat of combustion of, 679. 

Rubrite, 456. 

Run, analyses of, 1195. 

Ruthenium potassium nitrites, 17. 

Rye meal and bran, detection of, in 
wheat meal and bran, 302. 


8. 


Saccharic acid, optical isomerides of, 
1389. 

Saccharic acid, i-, 1392. 

Saccharic acid, l-, 1392. 

Saccharic lactone, acid from, 599. 

“Saccharin,” analysis of, 94. 

— effect of, on the digestion of albu- 
minoids, 1450. 

Saccharinic acid phenylhydrazide, 154. 

Saccharomyces ellipsoideus, preparation 
of, 1179. 

exiguus, 951. 

Saccharose, separation of raffinose from, 
732. 

Saccharoses, benzoyl-derivatives of, 578. 

Safrole, 965. 

bromine derivatives from, 638. 

oxidation of, 136. 

Salicenylamidoxime and its derivatives, 
142. 

Salicenylbenzenylazoxime, 143. 

Salicenylethenylazoxime, 143. 

Salicenylethylamidoxime, 144. 

Salicenylphenyluramidoxime, 144. 

Salicenylpropenylazoxime-w-carboxylic 
acid, 146. 

Salicenyluramidoxime, 144. 

Salicylaldehyde and ammonia, action of, 
on diacetyl, TRANs., 10. 

and pyrotartaric acid, condensa- 
tion of, 777. 

— diphenylhydrazone, 1260. 

reaction of, with albumin, 1350. 

Salicylamide, dibromo-, 141. 

reduction of, TRANS., 957. 

Salicylamine, 1411. 

Si alicylbenzidine, 1298. 

Salicylic acid, action of nitrogen iodide 
on, 1402. 

— action of phosphorus tri- 

chloride on, 53. 

amido-, action of aniline on, 


158. 


INDEX OF SUBJECTS, 


—— commercial, impurities in, 88. 
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Salicylic acid, detection of, in wine, 
1475, 

— _ —— dichloro-, 1418. 

—— ~— nitrogen derivatives of, 141. 

—— camphoride, 1428. 

Salicylometaphenylenediamine, 139. 

Salicylometatoluylenediamine, 139. 

Salicylonitrile, preparation of, 141, 146. 

—— polymerides of, 146. 

Salicylophosphorus chloride, 53. 

Salicylothiamide, 141. 

—— dibromo-, 142. 

Saline mixtures, solubility of, 442. 

Saliva, detection of nitrous acid in, 
278. 

Salivary secretion, influence of nicotine 
and atropine on, 397. 

Salt-deposits, Stassfurt, occurrence of 
hydrogen sulphide and sulphur in, 
336. 

Salts, change of volume on dissolving, 
in water, 844. 

——— containing water, dissociation of, 
and the constitution of the combined 
water, 206. 

dissolved, voltaic energy of, 317. 

estimation of water and carbonic 

acid in, 417. 

formation of, in alcoholic solution, 
553. 

—— fused and solid, 
ductivity of, 1037. 

— influence of, on clotting, 1176. 

—— inorganic, influence of, on the de- 
velopment of frogs’ spawn, 393. 

—— residual affinity of, 444. 

—— in solution, refractive powers of, 
1033. 

metallic, action of sulphur on, 9. 

—— — electromotive force of, 843. 

—— reciprocal influence on the solu- 
bility of, 3. 

simple and double, refractive power 

of, 433. 

stability of, alone and in presence 

of water, 1361. 

substitution of, in mixed solutions, 


electrical con- 


443. 

—— sudden changes in the solubility 
of, caused by the formation of two 
layers i in the liquid, 4. 

Salt-solutions, dilatation of, 318. 

—— refractive indices of, 202, 
549. 

—— —— supersaturated, sp. gr., sp. 
heat, and heat of dissolution of, 1042. 

Samarium oxides, new fluorescences of, 
435. 

Sandmeyer’s reaction, improvement in, 
1149. 

Santoninoxime and its derivatives, 902. 

Santoninphenylhydrazone, 904. 
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Saponification, method for, 1474. 
Sapphirine from Fiskernis, Greenland, 


19. 

Sarkinite, crystals of, 715. 

Sassafras oil, the phenol contained in, 
1111. 

Scatolacetic acid, 78. 

Seatole in the vegetable kingdom, 191. 

Scheelite, method for the qnalysis of, 
420. 

Scopolia atrupeides, constituents of, 
658. 

Scopoliacarnicola, chemical constituents 
of, 402. 

Scutellarin, 64. 

Sealing tubes under pressure, 941. 

Sea-mud of the alluvia of the Zuiderzee, 
822. 

Sea-water, solubility of some substances 
in, 719. 

Secretion of amidic substances, effect of 
feeding on the, 278. 

Seed, resting and germinating, genesis of 
two varieties of diastase in the, 
Trans., 505. 

Seeds of the corn cockle, poison of, 
1458. 

sugar-yielding, 
hydrates in, 544. 

—— utilisation and transformations of 
alkaloids during the germination of, 
543. 

Selenic acid, preparation, properties, and 
reactions of, 688. 


insoluble carbo- 


Selenious acid, physiological action of, | 
| ——-+ carbonate 


542. 


Selenium and oxygen derivatives of | 


benzene, 34. 
chlorides, vapour densities of, 558. 
Selenocarbamides, W-, 880. 
Selenocyano-derivatives, 949. 
Semithiocarbazides, ‘TraNns., 257. 
relations between the solubilities 
and melting points of, TRANS., 264, 
Senegin, from Polygala senega, 262. 
Seneginin, 262. 
Serpentine from Finland, 715. 
—— from Moxtville, New Jersey, 716. 
Sesame oil, testing, 90. 
Sewage, estimation of ammonia in, 1024. 
Silage, preparation of, 546. 
Silica, a new form of, 569. 
—— action of magnesium on, 1374. 
and its compounds, behaviour of, 
in fused microcosmic salt, 825. 
— estimation of, 194. 
estimation of, in silicates, 1026. 
expansion of, 1371. 
—— influence of, on the decomposition 
of potassium chlorate, Trans., 276. 
—— new forms of crystallised, 712. 
Silicates, analysis of, 1027. 
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Silicates, behaviour of, when fused with 

phosphates, 84. 

containing tin and titanium, ana- 
lysis of, 666. 

formation of, 113. 

formule of, 219. 

Silicie acid as a culture medium for 
organisms, 1338. 

estimation of, in soils, 833. 
molecular weight of, 1216. 

acids occurring in minerals, 342. 

Silicon bromide, compounds of, with 
ammonia and hydrogen phosphide, 
559. 

chloride, combination of ammonia 
and hydrogen phosphide with, 559. 
preparation of, 108. 
compounds of, with magnesium, 
1373. 
fluoride, combination of hydrogen 
phosphide with, 448. 
—— influence of, on steel, 567. 
—— nitride, 108. 
preparation of, 108. 
sesquichloride, combination of am- 
monia and hydrogen phosphide with, 
690. 

Silk, thermochemical properties of, 553. 

Sillimanite, production of, 1074. 

Silver, allotropic forms of, 210, 334. 

and the alkali metals, isomorphism 
of the chlorates of, 1208. 

antimonate, 216. 

atomic weight, &c., of, 561. 

benzamide, 491. 

and oxide, action of 

magnesium on, 333. 
carbonylferrocyanide, 117. 
— chloride, action of light on, 213. 
chloride, darkened, not an oxy- 
chloride, 335. 
chromiodate, 1378. 
eyanide, action of cupric salts on, 
464. 
—— dibenzamide, 1289. 
effect of, on the freezing point of 
tin, TRANs., 377. 
electrolytic estimation of, 294, 
1029. 

—— electrolytic separation of, from 
arsenic, molybdenum, and tungsten, 
1029. 

electrolytic separation of, from 
copper, zinc, nickel, and cobalt, 664. 
tormanilide, 1414. 

—— haloid salts of, effect of the spec- 
trum on, 933. 

—— iodide, fused and solid, transfer of 
ions in, 317. 


| ——— malonate, 1397. 
| —— metallic, detection of, in presence 


of lead, 826. 
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Silver metanitrobenzamide, 973. 

nitrate, isomorphism of, with the 
alkali nitrates, 328. 

oxide, influence of, on the decom- 
position of potassium chlorate, 
Trans., 279. 

salts, action of sodium thiosulphate 
on, 694. 

silicate, 849. 

sub-fluoride, 1055. 

Silver-bismuth-glance, artificial, 710. 

Silver-carbamide, action of iodine on, 
974. 

Slags, estimation of phosphoric acid in, 
292. 

Soap, estimation of fatty acids in, 1475. 

lyes, estimation of glycerol in, 423. 

—— solution, standard, preparation of, 
198. 

test, Clarke’s, 421. 

Soda, commercial caustic, volumetric 
estimation of sodium carbonate and 
hydroxide in, 293. 

natural, or urao, 340. 
or potash and carbon, use of, in 
analysis, 1027. 
Sodalite, formation of, 1080. 
Sodammonium, 210, 450, 560, 679. 
heat of formation of, 319. 

Sodionitrethy] alcohol, 858. 

Sodiophenylmercaptide, behaviour of, 
with isobutylene bromide, 962. 

Sodium alum, 1059. 

—— and potassium chlorides, simul- 
taneous solubility of, 103. 

— — solubility of mixed, 

442. 

arsenate, action of, on sesquioxides, 
1377. 

benzenesulphoncyanamide, 501. 

benzylthiosulphate, 1419. 

—— borneol camphorate, 790. 

-— cadmium thiosulphate, 1057. 

—-~- carbonate and hydroxide, volume- 
tric estimation of, in caustic soda, 
293. 

— crystalline, and chlorine, 
direct preparation of, from sodium 
chloride, 10. 

— reduction of, by magnesium, 
332. 

carbonylferrocyanide, 117. 

— chloride, molecular refraction of, 
in water, 1033. 

violet flame produced by, in 

a coal fire, 1202. 

combination of ammonia with, 


—— dibromoparaxylenesulphonate, 
Trans., 978. 
effect of, on the freezing point of 
tin, Trans., 380. 
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Sodium erythroxide, heat of formation 
of, 935. 
—_— preparation of, 935. 
—— hydroxide, compound of, with iso- 
butyl alcohol, 1222. 
-—— hydroxymethylenesulphonate, 
1092. 
—— iron sulphide, 215. 
—— lead chromates, 1065. 
— molecular refraction of the halogen 
salts of, 549. 
—— nitrate and ammonium sulphate, 
comparative manurial value of, 287. 
—— nitroprusside, reactions of, 198. 
orthoxythiovanadate, 1381. 
orthoxytrithiovanadate, 1381. 
—-- perchlorate, properties of, 333. 
— phosphate, influence of, on the 
excretion of uric acid, 397. 
—— —— presence of magnesium in, 
664. 
—— phosphites, 438. 
—— pyrophosphite, 438. 
rhodium nitrite, 1382. 
— sulphite, 1383. 
—— sesquicarbonate, 340. 
succinate, heat of formation of, 
320. 
—— sulphate, analysis of, 194. 
—— — from Arizona, 572. 
sulphide, commercial, technical 
analysis of, 84. § 
— ac.-tetrahydro-8-naphthylcarbon- 
ate, 507. 
— ac.-tetrahydro-8-naphthylxanthate, 
508 


—— thiosulphate, action of, on metallic 
salts, 12. 
694. 

—— behaviour of, towards acids 
and bases, 10. 

— triiodate, 107. 

— urate, thermochemistry of, 1041. 

- xylenesulphonate (para), TRANS., 
978 


action of, on silver salts, 


Soil, arable, causes of the exhaustion of, 
by cropping without manures, 406. 
influence of the composition of, on 
the physical properties of plants, 81. 
loss and gain of nitrogen by, 1023. 
—— nitrogen, influence of gypsum and 
clay on the conservation of, 545. 
Soils, arable, formation of, 1183. 
—— atmosphere in, 81. 
—— composition of, 1339. 
— cultivated but unmanured, ex- 
haustion of, 1459. 
decomposition of organic manures 
in, 1183. 
— estimationof potassium and humus 
in, 668. 
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Soils, estimation of water, humus, sul- 
phur, &c., in, 832. 

moorland and peat, examination 

of, 192. 

of Deli, Malang, and Rembang, 

823. 

vegetable, absorption of ammonia 
from the air by, 821, 822. 

Sobrerol, Proc., 1890, 100. 

Sobrerone, Proc., 1890, 100. 

Soja bean, white, analysis of, 192. 

Solaneine, 75. 

Solanidine, 75. 

in potato-shoots, 1182. 

Solanine, 75. 

reaction of, 310. 

Solanum tuberosum, bases contained in 
the young shoots of, 75. 

Solubility and heat of fusion, relation 
between, 686. 

—— influence of one salt on the, of 
another, 3. 

of salts, sudden changes in the, 

caused by the formation of two layers 

in the liquid, 4. 

simultaneous, of sodium and 
potassium chlorides, 103. 

Solution, dissociation of substances in, 
325. 

— molecular weight of metals in, 
TRANS., 376, 656. 

of carbonates in acids, rate of, 843. 

theory of, 3. 

Solution-compounds, 941. 

Solutions, aqueous, dispersive power of, 
673. 

—— —— vapour pressure of, 323. 

—- colloidal, freezing of, 685. 

—— constitution of, 1044. 

—-- determination of the vapour 
pressures of, 1364. 

exceptions to the gaseous laws in, 

442. 

freshly prepared, change of elec- 

trical conductivity in, 204. 

homogeneous, equilibrium in, when 
unequally heated, 444. 

—— in acetic acid, vapour pressures of, 
554. 

isomeric, molecular constitution of, 


law of the freezing points of, Proc., 
1890, 9. 

—— mixed, electrolysis of, 317. 

— mixed, substitution of salts in, 
443. 

-— nature of, 845, Trans., 64. 

nature of, as elucidated by the 

freezing points of sulphuric acid solu- 

tions, TRANs., 331. 

rise of, in capillary tubes, 684. 

saline, dilatation of, 318. 


Th 


Solutions, salt, refractive indices of, 202. 

solid, 1044. 

supersaturated, 333. 

the question of free ions in, 325. 

theory of, 845. 

Solvent, lowering of the freezing point 
of, 4 

Sorbin, hydrogenation of, 1389. 

Sorbite, 21. 

—— action of cuprammonium sulphate 
on, 21. 

—— benzoic acetals of, 730. 

— conversion of glucose into, 1389. 

oxidation of, 1389. 

Sorghum-cane, organic acids in, 819. 

Spangolite, 1073. 

Sparteine ferrocyanide, 1318. 

Specific gravity apparatus, 206. 

of ammonia solutions, 107. 

— of supersaturated salt solu- 
tions, 1042. 

—v-— heat of supersaturated salt solu- 
tions, 1042. 

heats, experimental determination 
of the ratio of, in superheated steam, 
205. 

—— inductive capacity of water, 203. 

volume of aqueous vapour, 207. 

of phosphorus, TRANS., 562. 

volumes of camphor and borneol, 

169. 

—— of some ethereal salts of the 
oxalic acid series, 102. 

Spectra, absorption-, of oxygen, 675. 

line-, of the elements, structure of, 

674. 

of gases at low temperatures, 313. 

Spectrum, absorption-, of ¢-invertan, 
TRANs., 912. 

of nitrosyl chloride, 97. 

effect of, on the haloid salts of 

silver, 933. 

emission-, of ammonia, 97. 

of fluorine, 329. 

Spherolite tachylite from the Ussuri 
district, 461. 

Spirituous liquors, rexamination and 
valuation of, 1194. 

Spleen, function of, 184. 

of young animals, quantity of iron 
in, 185. 

Splenic vein, is free hemoglobin pre- 
sent in the blood plasma of the ?, 
1016. 

Stachyose, 1089. 

Stachys tuberifera, carbohydrate from, 
1088. 

-~— nitrogenous constituents of 
the tubercles of, 1183. 

Stannic chloride, electrical and chemical 
properties of, 1065. 

—— freezing point of, 331. 


—_— 
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Stannous chloride, action of sulphur 
on, 9. 

Starch, digestion of, 537. 

——- estimation of, in fodders, 1197. 

—— estimation of, in grain, 928. 

—— formation of, in the green plant, 
from certain organic substances, 1021. 

growth of excised embryos on, 
TRAns., 489. 

—in the endosperm, functions of, 
Trans., 478. 

—— reserve, changes of, in the growing 
embryo, Trans., 513. 

form in which, enters the 
embryo, TRANS., 513. 

ungelatinised, action of diastase of 
secretion on, TRANS., 510. 

Starches, saccharification of, by acids, 
1089. 

Steam, superheated, experimental de- 
termination of the ratio of the specific 
heats in, 205. 

Stearic acid, bromo-, 1396. 

chloro- and dichloro-, 1396. 

Stearin, beef, testing lard for, 428. 

Stearone oxime, TRANS., 539. 

preparation of, TRANS., 537. 

Steel, aluminium, analysis of, 1471. 

estimation of chromium and copper 
in, 85. 

estimation of free and combined 
carbon in, 1027. 

estimation of minute quantities of 
aluminium in, 548. 

estimation of sulphur in, 1463, 
1464. 

—— influence of foreign metals on the 

properties of, 566. 

nature of, 215. 
relation between the atomic 
volume of foreign metals and their 

influence on, 567. 

Stereochemical isomerism of asym- 

metrical monoximes, 1263. 
research, results and aims of, 719. 
— studies, 602. 
in the piperazine group, 


1331. 
Stereochemistry of ethane-derivatives, 


of nitrogen, 1330. 
~ nitrogen compounds, 575, 951, 
970. 
Stibiatil, 1076. 
Stilbazole, metamido-a-, 1438. 
metanitro-a-, and its reduction 
products, 1437. 
Stilbazolene, metamido-a-, 1438. 
Stilbene, derivatives of, 783. 
formation of, 978. 
Stilbene-group, isomerism in the, 1299. 
Straw, composition of, 1459. 
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Straw, method for the analysis of, 1460. 

Strawberries, analyses of, 659. 

Straw-gum, 1460. 

Strontia raffinose, 580. 

Strontium and barium, separation of, 
826, 924. 

—— cadmium thiosulphates, 1058. 

—— chlorate, and the velocity of its 
decomposition by heat, 696. 

oxide, action of magnesium oxide 

on, 452. 

—— — crystalline, 850. 

—— plumbate, 561. 

—— silicofluoride, solubility of, 925. 

—— thiosulphate, 330. 

Strophanthin, properties of, 262. 

Strophanthus hispidus, 262. 

Strychnine, 1328, 1447. 

amidobromo-, 1329. 

—— dihydroxide, 1448. 

—— ferrocyanide, 1318. 

—— hydroxide, 1448. 

—— methiodide, a-bromo-, 1329. 

— — nitrobromo-, 1329. 

—— methohydroxide, nitrobromo-, 
1329. 

Stylophoron diphyllum, alkaloids of the 
root of, 649. 

Suberonyl alcohol, 728. 

Suberonylene, 728. 

Sublimates, saline, at Vesuvius, 570. 

Substitution-phenomena, dependence of, 
on the atomic or molecular weights of 
certain atoms or groups, 484. 

Succinenediamidoxime, 125. 

Succinenediazoximedibenzenyl, 125. 

Succinenediuramidoxime, 125. 

Succineneimidodioxime, 125. 

Succinic acid and acetaldehyde, con- 
densation of, 584. 

and anisaldehyde, condensa- 
tion of, 770. 

—— —— and butaldehyde, condensa- 
tion of, 588. 

and chloral, condensation of, 


586. 
— and isobutaldehyde, con- 
densation of, 589. 
and propaldehyde, condensa- 
tion of, 587. 
—— —— and valeraldehyde, condensa- 
tion of, 590. 
—— — heat of dissolution of, 320. 
series, theory of anhydride 
formation in, 741. 
acids, substituted, 237. 
anhydride-formation and 
intramolecular change of, substituted, 
744. 
—— —— chloro- and bromo-, 363. 
mono-, di-, and tri-substituted, 
preparation of, 742. 
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Succinie acids, substituted, electrical 
conductivity of, 1038. 
chloride, constitution of, 236. 
series, anhydride- formation in 
acids of the, 479. 
Succinimide, thermochemistry of, 1360. 
Succinylbenzimide, 69. 
Succinylethylenephenylhydrazine, 250. 
Sugar, absorption of, from the small 
intestine, 276. 
brain-, identity of, with galactose, 
121, TRans., 57. 
~ cane-, action of 
TRANs., 843. 
formation of, in etiolated 
plant shoots, 282. 
formation of lactic acid from, 


invertase on, 


582. 
— influence of temperature on 
the specific rotation of, 579. 
—— —— transformation of, into dex- 
trose, 21. 
changes in, in the muscle during 
work, 185. 
~—— detection of, in urine, 427. 
estimation of the mineral matter 
in, 670. 
formation of paralactic acid in the 
fermentation of, 78. 
from fucus, 1105. 
—— from the Quebracho, 226. 
—— in the blood and in the chyle, 
276. 
—— in urine, estimation of, by fermen- 
tation, 836. 
—— in urine, substances likely to be 
mistaken for, 279. 
inversion of, 1085. 
invert-, alcoholic fermentation of, 
950. 
estimation of, 836. 
polariscopic estimation of, in sweet 
wines, 426. 
presence in chyle of a ferment 
which destroys, 810. 
raw, estimation of raffinose in, 301. 
— réle of, and development of, during 
the growth of the beetroot, 1020. 
value of the phenylhydrazine test 
for, 835. 
with an aromatic nucleus, 244. 
Sugar-group, acids of the, 1398. 
general account of recent re- 
search on, 1223. 
reduction of acids of the, 
597. 


— —— syntheses in the, 1223. 
Sugars, analysis of, 301. 

and furfuran-derivatives, relation 
between, 33. 

behaviour of hydroxides of calcium 
and the alkalis with, 579. 
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Sugars, estimation of ash in, 1472. 
estimation of, with copper potas- 
sium carbonate solution, 131. 

—— heats of combustion and formation 
of, 1360. 

—— multirotation of, 1084. 

richer in carbon from d.-mannose, 
1230. 

synthesised, from formaldehyde, 
eryoscopic behaviour of, 465. 

Sugar-yielding insoluble carbohydrates 
in seeds, 544. 

Sulphanilic acid, action of nascent 
nitrous acid on, 39. 

dibromo-, 165. 

Sulphates, alkaline, reduction of, by 
hydrogen and by carbon, 1053. 

Sulphides, alkaline, detection of, 291. 

aromatic, preparation of, 1292. 

—— crystalline, from the Mechernich 
lead works, 338. 

— double, of the alkali metals and 
the heavy metals, synthesis of, 215. 

metallic, obtained in the wet way, 
composition of, 1216. 
—— mineral, synthesis of, 709. 
oxidation of, by the electrical 
current, 1342. 
Sulphines, 880. 
and the different valencies of 
sulphur, 1234. 
double cyanides of, 880. 

Sulphites, estimation of alkalis in 
presence of, 1468. 

Sulphocinchonic acid, 1435. 

Sulphonal, physiological action of, 542. 

Sulphonamic acids, aromatic, 1137. 

Sulphonation with potassium hydrogen 
sulphate, 1149. 

Sulphoncyanamides, 501. 

Sulphonecarboxylic acids, analogy of 
ketonic acids to, 781. 

reaction of, 781. 

Sulphones, decomposition of, 987. 

derivatives of, 379. 

—— preparation of, 780. 

on acid-group, displacement of 
the amido-group by, 1137. 

Sulphonic - derivatives, action of heat 
on a mixture of sulphuric acid and, 
51. 

Sulphophenylazo-ar.-tetrahydro-a-naph- 
thol, 509. 

Sulphophenylazotetrahydroquinoline, 
1302. 


Sulphur, action of, on solutions of 
metallic salta, 9. 

-—— and carbon, simultaneous estima- 
tion of, 290. 

—— behaviour of, in the organism, 812. 

— combustion of, at high pressure, 
1050. 
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Sulphur, dissolved, molecular weight of, 
447. 
—— estimation of, in burnt pyrites, 
193. 
—— estimation of, in organic sulphides, 
1187. 
— estimation of, in iron, 921. 
estimation of, in iron and steel, 
1463, 1464. 
— estimation of, in organic com- 
pounds, 289. 
estimation of, in pyrites, 413. 
-—— heat of combustion of substances 
containing, 1361. 
in carbon compounds, oxidation of, 
1462. 
in coal, estimation and occurrence 
of, 414. 
igniting point of, 849. 
occurrence of, in the Stassfurt salt 
deposits, 336. 
rhombic, from hydrogen sulphide, 
1371. 
—— the different valencies of, 1234. 
—— vapour density of, 1365. 
Sulphur-methemoglobin, 1013. 
Sulphuric acid, action of, on anti- 
monious oxide, TRANS., 541. 
—— combined, volumetric estima- 
tion of, 414. 
—— compounds of vanadic an- 
hydride with, 336. 
—  — dilute, action of zine on, 
Trans., 815. 
—— -— estimation of, in soils, 833. 
fuming, estimation of 
sulphuric anhydride in, 414. 
— — hydrates of, TRans., 128. 
— influence of, on the action of 
invertase on cane-sugar, TRANS., 855. 
—— isolation of a tetrahydrate 
of, existing in solution, Proc., 1889, 
128. 
—— —— monohydrate of, TRans., 
130. 
—— —— solutions, TRANS., 64. 
densities of, TRANS., 
69—86, 139—158. 
electrical conductivity 
of, Trans., 86—88, 158—160. 
expansion by heat of, 
Trans., 114—121, 177—184. 
freezing points of, 


——s 
—_—— ——_ 
—_—- ———_ 


TRANS., 331. 

— — — heat capacity of, 
Trans., 88—94, 160—-164. 

—— —— —— heat of dissolution of, 
Trans., 94—114, 165—177. 

—— —— source of error in the estima- 
tion of, 1342. 

—— —— test for nitrous compounds 
in, 922. 
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Sulphuric acid, tetrahydrate of, Trans., 
339. 
— volumetric estimation of, 825. 
anhydride, action of, on anti- 

monious oxide, TRans., 541. 

estimation of, in fuming 
sulphuric acid, 414. 

Sulphurous anhydride and 
hydrazine, compound of, 617. 

influence of, on the dissolu- 
tion of zine in dilute sulphuric acid, 
TRANS., 821. 

Supersaturated solutions, 333. 

Swimming bladder of fishes, gases in, 
183. 

Syenite-pegmatite veins of the South 
Norwegian augite and _ nepheline 
syenites, minerals from, 1077. 

Syenites, near Glatz, in Lower Silesia, 
1076. 

Sylvanite from Nagyag, 711. 

Symphoricarpus racemosa, 
oxalate in the leaves of, 1Y1. 


phenyl- 


calcium 


T. 


Tachylite-spherolite, from the Ussur® 
district, 461. 
Tale, constitution of, 948. 
Tallow, rapid method for the analysis 
of, 305. 
Tanghinin, 171. 
Tannin, a new reaction of, 896. 
— action of phenylhydrazine on, 896- 
estimation of, by means of iodine, 
1348. 
—— estimation of, by permanganate, 
430. 
—— from the Slavonian oak, 164. 
— function of, in plants, 819. 
—— Gantter’s method of estimating, 
1477. 
— in barks, colorimetric estimation 
of, 1348. 
—— in Indian and Ceylon teas, 820. 
oxidation of, 1130. 
—— reaction of, 1275. 
—— volumetric estimation of, 931. 
volumetric estimation of, in wines, 
431. 
Tanning materials, lime in, 312. 
Tannins, 164, 257. 
—— physiology of, 186. 
Tantalum, microscopical test for, 86. 
Tapeworms, mercury in, 396. 
Taps, vacuum, TRANS., 958. 
Tartaric acid, anilides and toluidides of, 
1112. 
— —— estimation of, in vine 
428. sia 
— — estimation of, in wine, 427, 
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Tartaric diorthotoluidide, i112. 

diparatoluidide, 1113. 

Tartrate solutions, circular polarisation 
of, 313. 

Taurine, heats of combustion and forma- 
tion of, 1361. 

Tautomeric compounds, 983. 

experiments to determine the 
constitution of, 499. 

Taxine ethiodide, 650. 

the alkaloid of the yew tree, 650. 

Teas, Indian and Ceylon, tannin in 
820. 

Tellurium, evidence of the occurrence of 
a new element in, 434. 

Temperature in nerves, 536. 

influence of, on the exhalation of 

carbonic anhydride, 1334. 

influence of, on the magnetism of 

salts of metals of the iron group, 678. 

volume and pressure, relation of, 
in the case of liquids, 321. 

Terephthalic acid, reduction products 
of 1130. 


preparation of, 1130. 
Terpene, dextrorotatory, from Pinus 
cembra, 789. 
from the oil of Pinus abies, 789. 
Terpenes, 1314. 
Tetrabenzoyltriamidophenol, 371. 
Tetrabenzylphosphonium iodide, 767. 
Tetracetylbrazilein, di- and tri-bromo-, 
997. 
Tetracetyldiamidoapione, 1295. 
Tetracetylparadiamidochloroquinol, 243. 
‘Tetradecylaldoxime, 1234. 
Tetradecylamine, 1234. 
Tetrahydrobromhydroxyquinoline 
hydrochloride, 177. 
Tetrahydrodiphenylphenanthroline, 
139 


Tetrahydro-a-ethoxynaphthalene, ar.-, 
509 


Tetrahydromethylfurfuran, 20. 
‘Tetrahydronaphthalene, 1146. 
Tetrahydro-a-naphthalene, ar.-amido- 
azo-, 1305. 
Tetrahydro-a-naphthaquinol, ar.-, 1305. 
Tetrahydro-a-naphthaquinone, ar.-, 
1305. 
Tetrahydronaphthathionine, 1300. 
Tetrahydronaphthindamine, 1300. 
Tetrahydro-a-naphthol, ar.-, 508. 
Tetrahydro-8-naphthol, ac.-, 506. 
Tetrahydro-f-naphthol, ar.-, 627, 633. 
Tetrahydro-8-naphthyl acetate, ac.-, 
507. 
benzoate, ac.-, 507. 
chloride, ac.-, 507. 
phenylcarbamate, ac.-, 507. 


Tetrahydro-8-naphthylalmines, ac.-, and 
ar.-, 631. 
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Tetrahydronaphthylenediamine, 


ac.- 
1:4-, decomposition of, into its 
optically active components, 511. 
Tetrahydro-1 : 4-naphthylenedichloro- 
|  diimide, ar.-, 1300. 
Tetrahydrophenylhydroxyketoquinazo- 
line, 70. 
Tetrahydrophthalic acid, A'-, 1280. 
Tetrahydrophthalic acid, A*-, 1279. 
Tetrahydrophthalic acid, A*-, 1281. 
Tetrahydrophthalic acid, A‘ ¢istrans., 


| 1281, 


| 


Tetrahydrophthalic anhydride, a\'-, 
1280 


Tetrahydrophthalic 
1280. 

Tetrahydrophthalic anhydride, 
At cistrans. 1281. 

Tetrahydroquininic acid, 177. 


anhydride, A?-, 


| Tetrahydroquinoline, colouring matters 


from, 1005. 
Tetrahydroquinolinedimethylaniline- 
thiosulphonic indamine, 1006. 
Tetrahydroterephthalic acid, A!-, oxida- 
tion of, 1134. 
Tetrahydroterephthalic acid hydriodide, 
A? cistrans. | 1134. 
Tetrahydroxyditolyl, 39. 
Tetrahydroxypheny] diethyl ether, 968. 
Tetrahydroxyquinone, action of ortho- 
phenylenediamidine, on, 1265. 
Tetrahydroxystearic acid, 363. 
Tetraisobutyl oxalate, 236. 
Tetraketohexametlhylene, 
chloro-, 1271. 
tetrabromo-, 1272. 
—— tetrachloro-, 1271. 
Tetraketopiperazines, attempts to pre- 
pare, 1164. 
Tetramethyl oxalate, 236. 
Tetramethylapionole, 36. 
— dinitro-, 1295. 
Tetramethylbenzamide, 158. 
Tetramethylbenzidine, 138. 
Tetramethyldiamidoquinone, 
tion of, 757. 
Tetramethyldihydropyridine, action of 
methyl iodide on, 67. 
Tetramethyldiphenyline, 167. 
Tetramethylenediamine, conversion of 
yrroline into, 1242. ; 
Tetramethylethylene, action of chlorine 
on, 727. 
Tetramethylhexaphenyl ether, 959. 
Tetramethylphloroglucinol, action of 
hydrochloric acid on, 1407. 
Tetramethylrosamine, 157. 
Tetramethylsuccinic acid, 182, 479. 
anhydride, 479. 
Tetramethylstrychnine dihydroxide, 
1448 


dibromodi- 


prepara- 


Tetramethyltricarballylic acid, 747. 


Tetraminechromic saits, chloro-, 1213. 
Tetraminecobalt salts, chloro-, 1214. 
Tetramy] oxalate, 236. 
Tetranaphthylcarbamide, 8-, 994, 1311. 
Tetranilidonaphthalene, 911. 
Tetraparatolylamidodimethyleneortho- 
phenylenediamine, 247. 
Tetraphenyldiamidodimethylenedi- 
phenylenediamine, 246. 
Tetraphenyldihydro-orthodiazine, 
TRans., 647. 
action of excess of phenylhydr- 
azine on, TRKANS., 649. 
Tetraphenylenefurfuran, Proc., 1890, 
32. 


Tetraphenylpyrroline, aaB-N-, TRANS., 
646. 


Tetraphenyltetracarbazone, 1268. 

Tetraphenylthiophen, 1246. 

Tetraphenyluvinone, TRANS., 956. 

Tetrapropyl oxalate, 236. 

Tetrethoxybenzene, 968. 

Tetrethyl oxalate, 236. 

Tetrethylbenzidinephthalie acid, 1298. 

Tetrethylphloroglucinols, bromo-, 243. 

Tetrethylrosamine, 157. 

Thallium ammonium tartrate, circular 
polarisation of, 314. 

~—— antimony tartrate, circular polari- 
sation of, 314. 

effect of, on the freezing point of 
tin, TRANs., 379. 

—— electrolytic estimation of, 295. 

-~— hydrogen tartrate, circular polari- 
sation of, 313. 

lithium tartrate, circular polarisa- 

tion of, 313. 

oxide, crystalline hydrated, 109. 

oxides, action of magnesium on, 
694. 

—— potassium tartrate, circular polari- 
sation of, 314. 

——- salts, physiological action of, 1452. 

——— sodium tartrate, circular polarisa- 
tion of, 313. 

—— — thiosulphate, 12. 

—— tartrate, circular polarisation of, 
313. 

Thenardite, 456. 

Thermal behaviour of cupric chloride 
solutions, 1206. 

expansion of phosphorous oxide, 
Trans., 560 

Thermochemical properties of silk, 553. 

value of the hydroxyl and carb- 
oxyl groups in the aromatic series, in- 
fluence of certain groups on, 439. 

Thermochemistry of allotropic forms of 
arsenic, 679. 

—— of hydroxylamine, 934. 

— of methyl alcohol and solid methyl 
salts, 100. 
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Thermochemistry of nicotine, 101. 

— of some organic acids, 99. 

— of wool and cotton, 939. 

use of aluminium amalgam in, 

110. 

See also Heat. 

Thermoelectric forces at the surface of 
contact of a metal and a fused salt, 
551. 

Thermometer, platinum, TRANS., 657. 

Thermometers, mercurial, determination 
of fixed points on, TRANS., 656. 

Thermometric readings, correction of, 
205. 

Thioarsenates, 1053. 

Thiocarbamide, action of allyl bromide 
on, TRANS., 299. 

—— action of benzyl chloride on, 
TRANS., 284. : 

— conversion of, into carbamide, 
1399. 

Thiocarbamides, action of hydroxyl- 
amine and its derivatives on, 1126. 

—— aromatic, derivatives of, 526. 

pseudo-, 159. 

chemistry of, TRANS., 283. 

Thiocarbamidocresol, 248. 

Thiocarbamidocumenol, 249. 

Thiocarbamidonaphthol, 248. 

Thiocarbamido-a-naphthol, 249. 

Thiocarbamidophenanthrol, 249. 

Thiocarbanilide, constitution of, 500. 

Thiocarbanilotoluyleneoxamethane, 
1125. 

Thiocarbanilotoluyleneurethane, 1125. 

Thiocyanamidocinnamic acid, 1123. 

meta-, 1124. 

Thiocyanates, alkaline, detection and 
estimation of chlorine in, 663. 

formation of, from amido-com- 
pounds, 749. 

—-- gravimetric estimation of, 424. 


| Thiocyanic acid, coloration of organic 


substances by, 726. 

new reaction of, 424. 

Thiocyanobutyronitrile, y-, 1221. 

Thiocyano-derivatives, 949. 

Thiocyanopropylphthalimide, y-, 472, 
1090. 


Thionylparatolylhydrazone, 617. 

Thionylphenylhydrazone, 617. 

Thiophen, heats of combustion and 
formation of, 1361. 

preparation of, 1400. 

Thiophen-derivatives, conversion of 
pentamethylene-derivatives into, 
129. 

Thiosulphates, 210, 330, 564, 1057. 

Thiosulphuric acid, detection of, in 
urine, 812. 

Thiovanadates, 1381. 

Thioxanthone, preparation of, 1292. 
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Thoria minerals from Llano Co., Texas, 
457. 

Thorium and uranium, new case of iso- 
morphism of, 15. 

-—— sulphate, 15. 

—— —— and its hydrates, solution- 
equilibrium of, 686. 

Thoro-gummite, 458. 

Thrombogenic enzymes, TRANS., 53]. 

Thrombogens, TRANs., 531. 

Thymol, bromo-, derivatives of, 366. 

—— bromonitro-, and dinitro-, consti- 
tution of, 753. 

derivatives of, 883. 

—— dinitro-, 602. 

ethyl ether, amidobromo-, 883. 

orthobromo-, 883. 

nitrobromo-, 366. 

—— nitro-flerivatives of, 602. 

nitroso-, action of hydroxylamine 

on, 1403. 

paramido-orthobromo-, 602. 

—— paranitro-orthobromo-, 602. 

Thymolcinnamic acid, 892. 

Thymolglycuronic acid, 1286. 

Thymoquinone, chlorhydroxy-, consti- 
tution of, 884. 

Thymoquinones, bromo-, 367. 

—— halogen, isomerism of, 367. 

isomeric chloro- and bromo-, con- 
stitution of, 753. 

Thymy] phenylearbamate, 760. 

Tiglamide, chloro-, 958. 

Tiglic acid, derivatives of, 862. 

Tin and titanium, separation of, 
1029. 

—— —— separation and estimation of, 


—— copper and lead, alloy of, 335. 

detection of, in minerals, 830. 

—— double phosphates, 1379. 

effect of various metals on the 
freezing point of, TRANs., 376. 

—— electrolytic estimation of, 294. 

—— estimation of lead in, 665. 

— eutectic alloys, TRaNs., 386. 

—— lead and zine, alloys of, 336. 

—— mineral in process of formation, 
1082. 

—— ore, analysis of, 1027. 

oxide, influence of, on the decom- 
position of potassium chlorate, TRANs., 
276. 

—— precipitation of, from acid solu- 
tions by metallic iron, 853. 

—— tetraphenyl, 166. 

Tintometer, 1461. 

Titanic anhydride, crystallisation of, 
1071. 

Titanium and tin, separation and esti- 
mation of, 666. 

—— separation of, 1029. 
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Titanium dioxide, action of magnesium 
and hydrogen on, 1375. 

—— — reduction of, by magnesium, 
1374. 

chloride, action of, on metals, 

1066. 

double phosphates, 1379. 

Tobacco, causes of the fertility of the 
forest land of Deli for, 1340. 

estimation of nicotine in, 430. 

—— influence of the ash constituents 
on the combustibility of, 1458. 

leaves, composition of the ash of,* 
1338. 

Tolane, chlorine compounds of, 899. 

dichlorides, 783. 

Tolidinedisulphonic acid, ortho-, 60. 

Tolidinesulphone, 60. 

Tolidinesulphonic acid, ortho-, 60. 

Toluamide, w-chloropara-, 239. 

Toluanilide, para-, 759. 

Tolubenzylacetamide, para-, 969. 

Tolubenzylamine, ortho- and para-, 
derivatives of, 968. 

Tolubenzylcarbamide, para-, 969. 

Toluene, action of lead oxide on, 962. 

—— nitro-derivatives of metabromo-, 
485. 

parachloro- and parabromo-, melt- 

ing point of, 3. 

physical constants 
derivatives of, 2. 

Tolueneazo - 8 - naphthylphenylamine, 
992 


of halogen 


Toluenecyanosulphochloride, 382. 

Toluenecyanosulphonic acid, 382. 

Tolueneoxamethane, 1124. 

Toluenesulphonie acid,.diamido-, 502. 

Toluic acid, w-chloropara-, 239. 

—— acids, isomeric paranitro-, 52. 

Toluidine malate, ortho-, 1163. 

Toluidine, para-, action of bromine on, 
in presence of sulphuric acid, 137. 

estimation of, 839. 

oxalate, 137. 

Toluidines, ortho- and para-, action of 
nascent nitrous acid on, 38. 

chlorination of, and 
bromination of, in presence of an 
excess of a mineral acid, 37. 

—— physiological action of, 1018. 

Toluidinesulphoniec acid, ortho-, action 
of nascent nitrous acid on, 39. 

acids, nitro-, 502. 

Toluidobenzoicacid, metanitropara-, 374. 

Toluidonaphthaquinone, nitro-. 1447. 

Toluidonaphthaquinoneditoluidide, 910. 

Toluidotoluquinone, nitro-, 1446. 

Toluphenanthrazine, bromo-, 976. 

Toluquinaldine hydrochloride, ortho-, 
1325. 

Toluquinone, nitranilido-, 1446. 
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Toluylamide, ortho-, ‘reduction of, 
TRANS., 957. 

Toluylchlorisoquinoline, 3 : 1-meta-, 
625. 

Toluylene semiurethane, 1125. 

Toluyleneamidinebenzenylorthocarb- 
oxylic acid, 969. 

Toluylene-blue, 1114. 

Toluylenecarbamide, bromo-. 975. 

Toluylenediamine, bromo-, 970. 

Toluylenediorthotolylamidine, amido-, 
371. 

Toluylenediurethane, 1124. 

Toluylene-red, 1114. 

Toluyleneurethane, 1124. 

Toluyloxamic acid, amido-, 1125. 

Tolyl benzyl ketone, para-, bromo- 
derivatives of, 260. 

—— oxidation of, 260. 

—— dibromomethyl ketone, para-, 769. 

—— ethylxanthates, ortho-, meta-, and 
para-, 603. 

methyl acetoxime, para-, 769. 

—— — ketone, 769. 

—— —— pinacone, para-, 769. 

—— phenyl] ketone, para-, stereochemi- 
cally isomeric oximes of, 1273. 

—— phenylcarbamate, ortho- and para-, 
760 


symmetrical dithiocarbonate, para-, 
3 


—. thiocyanate, ortho-, 750. 

—— thiocyanate, para-, preparation of, 
749. 

Tolybenzyloxythiocarbamide, _ortho-, 
1127. 


Tolyleyanamide, ortho-, 1127. 
Tolyldihydroquinazoline, para-, 73. 
Tolyldihydroquinazoline, ortho-, 74. 
Tolyldipheny!pyrroline, ortho-, 263. 
Tolyldiphenylpyrrolinecarboxylic acid, 
ortho- and para-, 263. 
Tolylenecarbamide, 760. 
Tolylglycin, ortho-, 1285. 
Tolylglycin, para-, derivatives of, 1284. 
Tolylglycinimide, para-, 1284. 
Tolylglyoxal hydrate, para-, 52. 
Tolylhydroxythiocarbamide, ortho-, 
1126. 


Tolylimidodiacetic acid, ortho-, 1285. 
Tolylimidodiacetic acid, para-, 1285. 
Tolylketodihydroquinazoline, para-, 73. 
Tolylketone aldehyde, 769. 
Tolylmethylpropylene -- thiocarbamide, 
ortho-, 160. 
Tolylmethylpyrazoloneketoparatolyl- 
hydrazone, para-, 29. 
Tolylorthobenzylenediamine, para-, 
1258. 
Tolylparatoluidide, para-, 759. 
Tolylparatolyldich lorodiketoparadi- 
azine, ortho-, 526, 
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Tolylparatolyldiketodihydroparadi- 
azine, ortho-, 270. 

Tolylphenyl-ay-diketopiperazine, para-, 
1284. 


Tolylphenylketoxime, para-, 503. 

Tolylphenylsemithiocarbazide, ortho-, 
TRANS., 258. 

Tolylpropylene--thiocarbamide, ortho-, 
160 


Tolylrosinduline, para-, 909. 
Tolylsulphonepropionic acid, a-para-, 
382. 


Tolyltetrahydroquinazoline, para-, 73. 

Tourmalin-bearing copper ores from 
Chili, 114. 

Translocation, diastase of, TRANs., 509. 

Transpiration and assimilation, relation 
between the, produced by chlorophyll, 
190, 

Triacetonetrisulphone, 26. 

Triacetylbrazilein, dibromo-, 997. 

Triacetyldiamido-8-naphthol, 1424. 

Triacetylmoradin, 405. 

Trianilidobenzene, bromotrinitro-, 982. 

Trianilidonaphthalene, 911. 

Triazine-derivatives, synthesis of, 
TRANS., 328, 

Tribenzoyldiamido-8-naphthol, 1424. 

Tribenzoyltriamidobenzene, 370. 

Tribenzylphosphine, 767. : 

Tribenzylphosphine oxide, identity of 
Hofmann’s dibenzylphosphine with, 
492. 

Tributylbenzene, tertiary, 1297. 

Tricarballylamide, 134. 

Tricarballylunilide, 133. 

Tricarballylates, 480. 

Tricarballylic acid, 183. 

dibromo-, 594. 

—— — Guinochet’s isomeric, 595. 

—— isomeride of, 238. 

—— acids, attempts to prepare alkyl- 
substituted, 747. 

— chloride, 133. 

Tricarbanilidohydroxyhydrazobenzene, 
615. 

Tricarbanilidophloroglucinol, 500. 

Tricyanides, 1252. 

Tridecylquinoline, [2’-], 1234. 

Tridymite, 1070. 

expansion of, 1371. 

— synthesis of, 112. 

Triethyl tricyanide, 726. 

Triethylamine and ethyl iodide, effect 
of various solvents on the velocity of 
reaction between, 1366. 

Triethylbenzylammonium chloride and 
hydroxide, action of heat on, TRANS., 
781. 

Triethylmethylammonium chloride and 
hydroxide, action of heat on, TRANs., 
779. 
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Triethylorcinol ethyl ether, secondary- 

tertiary, 1405, 
secondary-tertiary-, 1405. 

Triethylresorcinol ethyl] ether, secondary, 
1404. 

—— secondary tertiary, 1404. 

Triethylthiocarbamide salts, 1241. 

Trihydroxytritolylethanes, 1 1140. 

Triketohexamethylene, hexabromo-, 
1109. 

Triketopiperazines, attempts to prepare, 
1164. 


Trimethyl tricarballylate, 133. 

Trimethylacetamidehydroxime, 1388. 

Trimethylacetic acid, action of bromine 
on, 1096. 

Trimethylallylammonium chloride and 
hydroxide, action of heat on, TRANS., 
776. 

Trimethylamine, action of, on ethyl 
bromisovalerate, 956. 

—— compound of, with acetic acid, 
1156. 

Trimethylanthracene, [1 : 2 : 4-], 512. 

Trimethylanthracene, [3 : 3’ : 3’-], 513. 

Trimethylanthracylene, 512. 

Trimethylanthraquinone, [1:2:4-], 
§12. 

dinitro-, 513. 

Trimethylanthraquinone, [2:1':4'),518. 

Trimethylanthraquinone, [3 : 1’: 3}, 514. 

Trimethylanthraquinones, nitro-1 : 2: 4-, 
513. 

Trimethylbenzoic acid, et 24: of 981. 

Trimethylbenzoic acid, {2 : 4: 6-], 981. 

Trimethylbenzylammonium chloride 
and hydroxide, action of heat on, 
Trans., 778. 

Trimethyldihydroquinoline, 1292, 1421. 

Trimethylene bromide, action of, on 
ethyl sodethylacetoacetate, TRANS. b 
30. 


iodide and aniline, reaction of, 
1164. 
— mercaptan, 949. 
—— selenide, 950. 
—— selenocyanate, 959. 
sulphide, 949. 
—— tetrasulphide, 10938. 
—— thiocyanate, 949. 
Trimethylene-—-carbamide, 473. 
Trimethylenediamine, derivatives of,976. 
Trimethylenedicarboxylic acid, 736. 
Trimethylenephenylcarbamide, 977. 
Trimethylenephenyldiamine, 977. 
and its derivatives, 1244. 
—— trimethylenephenylthiocarbamate, 
1244. 
Trimethylenephenylthiocarbamide, 977. 
Trimethylenepseudocarbamide, 1090, 
Trimethylenepseudothiocarbamide, 
1090. 
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Trimethylene-y-selenocarbamide hydro- 
bromide, 880. 
Trimethylenetetracarboxylie acid, 879. 
Trimethylene--thiocarbamide, 473. 
Trimethylenetricarboxylic acid, sym- 
metrical, 1397. 
ere 


Trimethylenetrisulphone, 478. 
Trimethylenimine, 1394. 
Trimethylethylammonium chloride, 
action of heat on, Trans., 768. 
Trimethylethylidenelactic acid, 237. 
Trimethy]-2’-ethylquinoline, [1 : 3 : 3’-], 
1326. 
eee acid, 480. 
—— anhydride, 480 
a-bromo-, 480. 
Trimethyliscemaylemmonium chloride 
and hydroxide, action of heat on, 
Trans., 774. 
Trimethylisobutylammonium chloride 
and hydroxide, action of heat on, 
Trans., 773. 
Trimethylisopro>ylammonium chloride 
and hydroxide, action of heat on, 
TRans., 772. 
Trimethyiphenylacetamide, (2:4: 5-], 


ot (2:4: 6-], 
981. 


Trimethylphenylacetic acid, [2 : 4 : 5-], 
981. 


Trimethylphenylacetic acid, [2 : 4 : 6-], 
981. 

Trimethylphenylammonium chloride 
and hydroxide, action of heat on, 
TRans., 777. 

Trimethylphenylglyoxylic 
[2:4:5-], 981. 

Trimethylphenylmethane, 1296. 

Trimethylphenylrosinduline, 909 

Trimethylpropylammonium chloride 
and hydroxide, action of heat on, 
Trans., 771. 

Trimethyl pyrrolidine, {1 :2:6-], 1001]. 

Trimethylpyruvic acid, 237. 

Trimethylquinoline, [3 : 2 : 3’-], 1826. 

Trimethylsuccinic acid, 743, 1099. 

Trimethylsulphine cyanide, 881. 

Trimethylthiazole, 1238. 

Trimethyltrimethineammonium _brom- 
ide, 357. 

Trimethyluracil, 31. 

Triparatoluidonaphthalene, 910. 

Triphenodioxazine, formation of, 490. 

Triphenyl phosphite, 34. 

—— thiophosphate, 35. 

Triphenylamidobenzene, 614. 

Triphenylamine, amido-, and _nitro- 
derivatives of, 1409. 

Triphenylaminetrisulphonic acid, 1410. 


acid, 
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Triphenylbenzene, 1423. 

—— tetramido-, 1423. 

—— tetranitro-; 1423. 

Triphenylbenzenedisul phonic acid, 1424. 

Triphenylbiguanide, 1126. 

Triphenylbutyrolactone, TRawns., 680. 

Triphenylcarbinol, paramido-, 1141, 
1142. 

paranitro-, 1141. 

Triphenylchlorofurfuran, reduction of, 
Trans., 674. 

Triphenylerotolactone, TRANS., 678. 

— action of bromine on, TRANS., 678. 

—— action of potash on, TRANs., 680. 

—— crystallography of, Trans., 716. 

oxidation of, TRans., 679. 

—— reduction of, Trans., 679. 

Triphenyldicarbimide, 1125. 

Triphenylfurfuran, Trans., 645. 

reduction of, Trans., 675. 

—— oxidation of, Trans., 675. 

—— tribromo-, Trans., 713. 

Triphenylguanylthiocarbamide and di- 
cyanodiamide, 1125. 

Triphenyl-y-hydroxybutyric acid, 
Trans., 680. 

Triphenylmethane, oxidation of, 168. 

—— paramido-, 1141. 

paranitro-, 1141. 

Triphenylphosphoryl dichloride, 35. 

Triphenylpyrazole, Trans., 710. 

Triphenylpyrroline, Trans., 645. 

Triphenylpyrrolone, Trans., 694. 

erystallography of, Trans., 720. 

— reduction of, Trawns., 695. 

Triphenylsulphonepropane, 988. 

Triphenylthiammeline, 1126. 

Triphenylthiophen, TRans., 647. 

Trisulphones, 55. 

Trithioacetonedisulphone, 26. 

Trithioaldehydes, a- and £-, 25. 

Trithioaldelhydesulphone, 26. 

Triticin, molecular weight of, 227, 

Tritolylbenzene, 769. 

tribromo-, 770. 

—— trinitro-, 770. 

Trona, 340. 

Tropic acids, optically active, formation 
of, 74. 

Tropidine, conversion of, into tropine, 
1167, 1333. 

Tropine, conversion of tropidine into, 
1167, 1333. 

Tropinic acid, properties and salts of, 
1449. 


Truffles, chemistry of, 659, 821. 

Truxene-derivatives, 514. 

Truxillic acids, theory of the, 1424. 

Truxone-derivatives, 514. 

Tryptophan, 804. 

Tuberculosis, udder, changes in milk by, 
652. 


Tubes, sealing, under pressure, 941. 

Tungsten, estimation of, in metallic 
tungsten, 420. 

influence of, on steel, 567. 

oxide, influence of, on the decom- 
position of potassium chlorate, 
Trans., 276. 

Tungstic acid and vanadic acids, separa- 
tion of, 666. 

— —— colloidal, molecular weight 
of, 1215. 

Tungstovanadates, 1066. 

Tunicin, heat of combustion of, 938. 

Turanose, 733. 

Turpentine, estimation of petroleum in, 
669. 

—— French essence of, adulteration of, 
422 


—— ordinary, detection of, in Venice 
turpentine, 307. 

— oxidation of, in sunlight, Proc., 
1890, 99. 

—— production of camphor from, 
Trans., 961. 

Turpentineglycuronic acid, 1287. 

Typhotoxine, Brieger’s, 391. 

Tyrolite from Utah, 853. 

Tyrosine ethyl ether, behaviour of, in 
animal metabolism, 187. 

— heats of combustion and formation 
of, 936. 


Uv. 


Dlexine, 180. 

Umbelliferone methyl ether, oximido-, 
624. 

— — — thio-, 624. 

Undecylacetylmelitriose, 1085. 

Uracil, nitro-, alkyl derivatives of, 31, 
32. 

Uramidocinnamic acid, ortho-, 1123. 

—— —— orthothio-, 1123. 

Uraninite, nitrogen from, 456. 

Uranium and thorium, new case of iso- 
morphism of, 15. 

— carbonylferrocyanide, 117. 

—— oxide, influence of, on the decom- 
position of potassium chlorate, 
Trans., 276. 

— phosphates, 1056. 

—— sulphate, 15. 

Uranyl chromate and its double salts, 
852. 

Urao, or native soda, 340. 

Urea, estimation of, 308, 931. 

formation of, in the dog-fish, 1451. 

heats of formation and combustion 

of, 206. 

origin of, in the animal economy, 

184, 
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Urea. See also Carbamide. 
Uric acid, ammoniacal fermentation of, 
1399. 
— estimation of, in human 
urine, 1345. 
estimation of, in urine, 670. 
—— -—— heat of formation of, 1040. 
—— —— in urine, 540. 
influence of sodium phos- 
phate on the excretion of, 397. 
origin of, in mammals, 184. 
the Fokker-Salkowski method 
of estimating, in normal and patho- 
logical urines, 304. 
Urimidosuccinic acids, 
weights of, 725. 
Urine, analysis of, 1199. 
benzamide in, after administration 
of benzaldehyde, 188. 
cystin in the, 1018. 
-—— detection of sugar in, 427. 
—— detection of thiosulphuric acid, 
812. 
dog’s, nitrogenous constituents of, 
279. 
——- estimation of albumin in, 1199. 
estimation of sugar in, by fermenta- 
tion, 836. 
—— estimation of the potassium in, as 
hydrogen potassium tartrate, 187. 
estimation of total phosphorus in, 
825. 
estimation of uric acid in, 670. 
—— healthy, absence of acetone in, 
399. 
—— human, estimation of uric acid in, 
1345. 
—— —— nitrogenous constituents of, 
280. 
-—— normal, ethyl carbamate in the 
alcoholic extract of, 654. 
oceurrence and detection of indigo- 
red in, 1032. 
— of the horse, chemistry of, 914. 
—— precipitation of albuminoids from, 
273 


molecular 


—— proteids in, 1174. 
—— reducing substances in, 188, 279. 
substances likely to be mistaken 
for sugar in, 279. 
the phenylhydrazine test for sugar 
in, 835. 
—— uric acid in, 540. 
Urines, normal and pathological, estima- 
tion of uric acid in, 304. 
Urobilin in the bile, 187. 
Croleucic acid and alcaptonuria, 188. 
Urtica urens, U. dioica, and U. piluli- 
Sera, constituents of, 545. 
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V. 


Vacuum joints and taps, TRANS., 958. 

Valency, lecture experiment for the 
demonstration of, 1050. 

Valeraldehyde and succinic acid, con- 
densation of, 590. 

and pyrotartaric acid, condensa- 
tion of, 591. 

Valeric acid, y-bromo-, 585. 

— dibromo-, 585. 

Valerolactone, action of sodium eth- 
oxide on, 867. 

Vanadic acid and tungstic acids, separa- 
tion of, 666. 

—— —— preparation of, 16. 

separation of, from phos- 
phorie acid, 1343. 

anhydride, compound of, with 
sulphuric acid, 336. 

—— —— influence of, on the decom- 
position of potassium chlorate, 
TRANS., 276. 

Vanadium arsenate, 1380. 

estimation of, 1343. 
fluorme compounds of, 15. 
—— in potassium hydroxide, 706. 
oxyfluorides, compounds of metal- 
lic fluorides with, 15. 

Vanadoarsenates, 1380. 

Vanadotungstates, 1066. 

Vanillin from Rosa canina, 1270. 

Van’t Hoff’s theory, deductions from, 
845, 1205. 

Vaporisation, heat of, determination of, 
by means of the steam calorimeter, 
1040. 

Vapour-densities of selenium chlorides, 
558. 

—— —— of substances below their 
boiling points, determination of, 440. 

—— density apparatus, Hofmann’s, 
trough for, 681. 

determination of, 681, 1042. 

determinations, 1365. 

—— — determinations under reduced 
pressure, apparatus for, 101. 

—— —— of antimony pentachloride, 
16. 

—— pressure of aqueous solutions, 323. 

— reductions, determination of 
molecular weight from, 323. 

pressures of solutions, determina- 
tion of, 1364. 

—— — of solutions in acetic acid, 
554. 

Vegetable cell-membrane, composition 
of, 1457. 

Velocity of reaction, influence of glass 
surfaces on, 1208. 

Veratrine, action of alcoholic potash on, 
1448. 
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Veratrine, action of hydrochloric acid 
on, 1449. 
—— bromides of, 1448. 
—-— crystallised, 1448. 
dry distillation of, 1449. 
-—— oxidation of, 1449. 
Vesuvian, composition of, 221. 
Vinegar, estimation of tartaric acid in, 
428. 
Vinyl alcohol, a constant constituent of 
ethyl ether, 118. 
oxymercurochloride, 118. 
Vinylpiperidine, 68. 
Vinylpyridine, 67. 
Viscosity of liquids, 441. 
Vitellin, heat of combustion of, 938. 
Vivianite from the Szentes artesian well, 
714. 
Voltaic cell, Clark, standard, 202. 
silver-mercury, and its rela- 
tion to temperature, 550. 
—— theory of 314. 
cells, electromotive forces of, con- 
taining mixed salt solutions, 202. 
energy of aqueous solutions, 941. 
of dissolved chemical com- 
pounds, 317. 
Volume, change of, on dissolving salts 
in water, 844. 
molecular, of organic compounds, 
formule for calculating, 323. 
law of, 1043. 
pressure and temperature, relation 
of, in the case of liquids, 321. 
— specific, of aqueous vapour, 207. 
of phosphorus, TRANs., 562. 
Volumes, molecular, of aromatic com- 
pounds, 683. 


W. 


Wads, 570. 

Water, action of chlorine on, in the 
light, TRans., 613. 

—— analysis, 196, 667. 

—— —— statement of results of, 196. 

—— and hydrogen chloride, simul- 
taneous synthesis of, 8. 

—— composition of, 380. 

—— dissociation of salts containing, 
206 


distilled, electrical conductivity of, 
1357. 
estimation of alkalis in, 299. 
—— estimation of chlorine, 86. 
—— estimation of dissolved oxygen in, 
TrRaNs., 185. 
—— estimation of free oxygen in, 412. 
estimation of, in air, 1188. 
—— estimation of, in soils, 832, 
—— estimation of, in salts, 417. 
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Water, estimation of iron in, 419. 
estimation of nitrates and nitrites 
in, TRaNs., 811. 
estimation of the hardness of, 86. 
examination of, for technical pur- 
poses, 298. 
fresh and sea, solubility of calcium 
carbonate in, 450. 
—— from the Roundwood colliery, 222. 
— of crystallisation, 1209. 
ordinary, copper precipitate formed 
in, 851. 
—— penetrability of glass by, 691, 692. 
sea-, solubility of some substances 
in, 719. 
—— specific inductive capacity of, 203. 
Waters, drainage, 1459. 
manganiferous spring, 854. 
—— mineral, of Cransac, 1385. 
—w— mineral, of Malaisie, 1081. 
potable, colorimetric methods of 
estimating nitrates in, 831, 832. 
containing magnesium, esti- 
mation of carbonic anhydride in, 197. 
Wax, examination of, 429. 
Weldon mud, gas-volumetric estimation 
of, 1470. 
Whale, bottle-nosed, milk of, 812. 
Wheat in the experimental plots at 
Grignon in 1889, 820. 
ungerminated, diastatic ferment of, 
650. 
Wheat-meal and -bran, detection of rye- 
meal and -bran in, 302. 
nutritive value of, 396. 
Wheat-straw, composition of, 1461. 
Wiluite, 220. 
Wine, detection of alkanna red in, 311. 
detection of salicylic acid in, 1475. 
—— estimation of glycerol in, 426. 
— estimation of potassium hydrogen 
tartrate, tartaric acid, and malic acid 
in, 427. 
——- statistics of Germany, 285. 
lees, valuation of, 303. 
Wines, bouquets of, 1180. 
colouring matters of, 311. 
—— detection and estimation of lactic 
and butyric acids in, 1344. 
—— influence of yeast on the bouquet 
of, 281. 
raisin and grape, method of dis- 
tinguishing between, 1031. 
—— raisin, and their richness in nitro- 
gen, 1031. 
sweet, polariscopic estimation of 
sugar in, 426. 
volumetric estimation of tannin in, 
431. 
Winter bark, true, 405. 
Winterene, 405. 
Wintergreen oil, 256. 
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Wohlerite, 1079. 

Wolframite, analysis of, 1027. 

method for the analysis of, 420. 

Wollastonite, artificial preparation of, 
18, 220. 

Wood, products formed in the distilla- 
tion of, 956. 

Wood-fibre, estimation of, in paper, 
670. 

Wood-gum, from straw, &c., 472. 

Wool, heat of combustion of, 938. 

—— thermochemistry of, 939. 

Wool-oils, analysis of, 305. 

Work, Berthelot’s law of maximum, 
and spontaneous endothermic reac- 
tions, 681. 

respiration in the horse during, 
1170. 

— muscular, influence of, on the 
exhalation of carbonic anhydride, 
1334. 

Worms, entozoic, respiration of, 274. 


Xx. 


Xanthone, tribromo-, 893. 

Xanthorylon Senegalense, bark of, 
918. 

Xenotime from South Norway, 1078. 

Xylalphthalide, 625. 

—— nitro-, 625. 

Xylalpthalimidine, meta-, 625. 

—— nitro-, 625. 

Xylalphthalalnitronitrite, 625. 

Xylene, dibromodichloro-, 1248. 

dibromopara-, preparation and pro- 
perties of, Trans., 974. 

—— 4: 6-dichlorometa-, 1106. 

—— — amido-, bromo-, and nitro- 
derivatives of, 1247. 

orientation of, 1246. 

~—— diiodo-, 1107. 

dinitrodichloro-, 1248. 

dinitroso-, 607. 

—— iodometa-, action of sulphuric acid 
on, 1106. 

meta-, chlorine substitution pro- 
ducts of, 1105. 

—— tetrachlorometa-, 1106, 1248. 

trichlorometa-, 1106. 

Xylenecarboxylic acid, nitronitroso- 
meta-, 980. 

dinitrosometa-, 980. 

Xylenes, dibromo- und dichloro-, and 
their transformation by means of 
sulphuric acid, 1247. 

Xylenesulphonamide, 
977. 


—— —— reduction of, Trays., 979. 


dibromopara-, 


Xyienesulphonie acid, dibromopara-, 
TRANS., 976. 

—— acids, para-, TRANs., 974. 

— chloride, dibromopara-, TRaNs., 
977. 

Xylenol, paranitroso-, 607. 

Xylenylamidoxime and its derivatives, 
49 


Xylenylbenzenylamidoxime, 49. 

Xylenylearbonylamidoxime, 50. 

Xylenylethenylazoxime, 50. 

Xylenylphenylthiouramidoxime, 50. 

Xylenylphenyluramidoxime, 50. 

Xylenyluramidoxime, 50. 

Xylidine, para-, 606. 

Xyloquinol, dichlorometa-, 1247. 

Xyloquinone, dichlorometa-, 1247. 

Xyloquinonedioxime, para-, 607. 

Xylose from straw, &c., 472. 

from straw-gum, 1460. 

—— heats of combustion and formation 
of, 1360. 

Xylosecarboxylie acid, 1399. 

Xylyl ethylxanthate, meta-, 603. 

Xylyl methyl ketone, 3 : 5-dinitro-, 981. 

— 5-amidometa- and 

5-nitrometa-, 980. 

3-nitrometa-, 980. 

Xylyl methyl ketone, ortho-, 770. 

Xylyl nitrosomethy! ketone, 3 : 5-dinitro-, 
981. 


Xylylacetic acid, meta-, 499. 
Xylylamide, meta-, 975. 
Xylylamides, ortho- and meta-, 158. 
Xylylanilide, 759. 
Xylyldiphenylpyrroline, meta-, 263. 
Xylylene sulphides, 134. 
Xylylglycollic acid, meta-, 499. 
Xylylglyoxylic acid, dinitrometa-, 980. 
— —— dinitrosometa-, 979. 
Xylylhydrazine, meta-, 1410. 
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954 18 ,, top, » “NH,Pr8-NO,” read “ NH2Pr-NO,.” 
963 S ss » “ NH,CO-NPr.*” read “ NH,-CO-NPrJ.” 
981 MBs & ” “ benzenemetadisulphontetrabromamide ” read 
“ benzenemetadisulphotetrabromamide.” 
985 9 ,, bottom, before “The 6:2:1-acid” insert “(8)”. 
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“ oxalenediazoximedibenzyl” read “ oxalenedi- 
azoximedibenzenyl.” 

“camphor” read “ quinine.” 

“ propionylpropionaldehyde” read “ propionyl- 
propaldehyde.” 


“Scopola” read “ Scopolia.” 


“now added” insert “is.” 

“ Hoffmann’s” read “ Hofmann’s.” 

“* NH, NMe” read “ NH,-NHMe.” 

“ 8-diterpolactone acid” read “ B-diterpolactonic 
acid.” 

“ chloroxythymoquinone”’ read “ chlorohydroxy- 
thymoguinone.” 

“ Dinitrodiphenylsalicylic acid” read “ Dinitro- 
phenylsalicylic acid.” 

“©. DoEBNER and.” 

“ Pyrrolene ” read “ Pyrroline.” 

“C. W. Zanetti” read “C. U. ZANETTI.” 

“F. Watts” read “ F. Warts.” 

“unstable” read “stable.” 

“ disulphide” insert “ hydrochloride.” 

“ dihydroterephthalic acid” read “ dihydrotere- 
phthalate.” 

‘* B-phenylmaleic” read “ 8-phenylmalic.” 

“J. WIsLICENUS and.” 

“ pyrroyl” read “ pyrryl.” 

“ pyrroylpyrotartaric” read “ pyrroylpyruvic.” 

©1896” read “ 1890.” 

“301” ,, “301.” 

“spurting” read “ spirting.” 

“ ASLANOGLON” read “ ASLANOGLOU.” 


‘“‘ Gantler” read “ Gantter.” 
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